WHEELOCK SCHOOL

Location: 17 Elm Street Assessors: Map 33 Parcel 092
Year Built 1968 Building area: 65,190 sq ft
Condition: Good to Fair Land area: 44.25 acres
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1.0 PURPOSE and LIMITATIONS

The purpose of this Property and Conditions Report (the Report) is to assist the Town of Medfield to
assess the general physical condition and maintenance status of the property and to recommend repair
and maintenance items considered significant for the property to continue its current operations.

The information reported was obtained through sources deemed reliable, a visual site survey of areas
readily observable, access through building “owners” and information presented by the Town. Findings,
conclusions, and recommendations in this Report are based on the methods described above, industry
standards, and general observations of the equipment and its visible condition.

The report is focused on existing conditions, lifecycle of existing materials, and non-code compliant
conditions. Recommendations will include items needed to bring the space/component to a safe, code
compliant, and generally accepted facilities condition. The Report does not anticipate change of use,
reconfiguration of space, or change in current program.

Estimated Costs are based on professional judgment and the probable or actual extent of the observed
defect inclusive of the cost to design, procure, construct and manage corrections.

1.1 Condition

The Report uses terms describing conditions of the various site, building and system components. The
terms used are defined below. It should be noted that a term applied to an overall system does not
preclude that a part, component, or section of the system may be in a different condition.

Excellent The component or system is in new or like new condition, and little or no deferred
maintenance is recommended, or the scheduled maintenance can be accomplished with
routine maintenance.

Good The component or system is in sound condition and performing its function. It may
show signs of normal aging or wear and tear, and some remedial and routine
maintenance or rehabilitation work may be necessary.

Fair The component or system is performing adequately at this time but is obsolete or is
approaching the end of its useful life. The component or system may exhibit Deferred
Maintenance, evidence of a previous repair, or workmanship not in compliance with
common accepted practices. Significant repair or replacement may be recommended to
prevent further deterioration, prevent premature failure, or to prolong its useful life.

Poor The component or system has either failed or cannot be relied upon for continued use
performing its original function, exhibits excessive Deferred Maintenance or is clearly in
a state of disrepair. Repair or replacement is recommended.
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1.2 Abbreviations

The Report may use abbreviations to describe various site, building, or system components of legal
descriptions.

ACT  Acoustical Ceiling Tile GFI Ground Fault interrupt (circuit)
AHU  Air handling unit GWB Gypsum Wall Board

BTU British Thermal unit (heat measurement) HVAC Heating, Ventilating, Air Conditioning
CMU  Concrete Masonry Unit HWH Hot Water Heater

EDPM Rubber membrane roofing MDP  Main electrical distribution panel
EUL Expected Useful Life (life cycle) PTAC Package through wall A/C unit

FCU Fan Coil Unit RTU Roof top Unit

FHA  Forced Hot Air MSBC Massachusetts State Building Code
IBC International Building Code VAV  Variable Air Volume box

ACM  Asbestos containing material VCT  Vinyl Wall covering (floor tile)

ADA  Americans with Disabilities Act MAAB Mass. Architectural Access Barriers

2.0 SITE CONDITIONS

2.1 Topography
Description:

Building is situated on a relatively flat lot with at-grade egress points around the perimeter.
There are playfields and playgrounds as well as community gardens on the site.

Condition and Observations:

The site appears to be well-graded and no issues observed. School and Town events use the
surrounding soccer fields. As a result uncontrolled parking occurs all over the site.
Greenspaces are regularly parked on and traffic wear is readily observed. Telephone poles are
laid across edge as an attempt to regulate parking from entering greenspace, with varying
degree of success.
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Recommendations:

Develop a masterplan as to parking and how the school wants to use its green space and
address parking needs. Install a landscape buffer and barrier to prevent parking on
greenspaces the Town wants to preserve. Create a policy to share with all user groups to
promote site use and protection of green spaces. Master Plan $100,000

2.2 Pavement, Parking and Drainage
Description:

A paved driveway provides bus & public access to the front ( street-facing ) elevation of the facility, as
well as some perpendicular parking.
This front area has drainage catch basins and some loose concrete curb stops.

There is some signage designating certain restrictions for some parking spaces, no vehicle areas and
accessible parking spaces.

Paving continues around the entire facility providing delivery access to loading dock, access to
dumpsters and ultimately forms a student pedestrian area to the rear and east-west sides.

The paving also provides walkways to the playground and paved basketball court, as well as the After
School Center

Pavement markings provided at cross walks and fire lanes only.
There is pole-mounted site lighting and building-mounted illumination at some egress doors.

Condition and Observations:

The bituminous asphalt paving has been replaced in some areas in the front and at some exterior doors,
but all the remaining paving is broken, cracked, loose and in general disrepair. There are many hazards
within the accessible routes and other paved areas including pot holes, large cracks, tripping hazards at
ramps and doors.

The paving at the accessible parking spaces appears to exceed the maximum 2% slope in all directions
as required by MAAB regulations. The accessible curb cuts, constructed using bituminous asphalt
paving, do not meet MAAB regulations for slope or transition. In most cases, the existing paving slopes
up to exterior egress doors without a level landing area.

Pavement markings at cross walk and fire lanes has faded and non-existent anywhere else.

There are bituminous walkways with asphalt berm along some driveway areas

There does not seem to be an accessible route to all the playfield areas from the school building or
parking areas.

Although handrails are provide at After School Center ramp, they do not meet MAAB regulations for
smooth continuous surface or extensions at top & bottom.
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The signage designating accessible parking spaces does not meet MAAB regulations for height.
Other sign posts are significantly bent.

Curb stops are scattered about from snow plowing.

The site lighting and egress door lighting does not appear to be modern, energy-efficient lamps.
Recommended Repairs:

Remove and replace all the remaining pavement. Recommend that existing bituminous be reclaimed,
sub-grades regraded and new binder & topcoat be installed according to Town of Medfield road

construction standards. $200,000

Recommend bituminous asphalt berm be used in lieu of loose curb stops at perpendicular parking areas
and along lawn areas to restrict vehicle access.

Areas with sloped paving right up to exterior doors should be replaced with a minimum of a 5’ x 5’
concrete landing meeting MAAB regulations of 2% max slope.  $20,000

Replace Sidewalks and bituminous berm along driveway areas $80,000

Curb cuts need to be reconstructed using concrete with new transition curbs. Almost impossible to
construct a compliant curb cut with bituminous asphalt. Remaining sidewalks along driveway could be
bituminous, but recommend concrete walks and curbing along the front walk area.

Provide new compliant sign posts and remount handicap parking signs.

Eliminate lip in paving to provide flush condition at After School Center ramp. $3,000

Install energy-efficient exterior lighting throughout — grant and rebate programs available for this.

$50,000

2.3 Landscaping

Description:

Areas around the facility are a combination of lawns, some shade trees, a public garden, playfields, ball
fields and playground surfaces.

The playground equipment areas have a suitable impact-resistant surface with perimeter plastic berm.
There is fixed seating and picnic tables in the play area as well.

There is also a paved drip-strip along some areas of the front of the facility.

The dumpsters are placed on paving at the loading dock area and easterly side of facility.
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Gutter downspouts are connected to underground collection system.
A concrete jersey barrier is installed near loading dock as protection for generator.
Condition and Observations:

Obviously there is some lawn damage due to snow plow activity, and lawn is worn in many places due to
vehicular parking.

The playground surface is delineated by a plastic curb which may not provide for accessibility to all
playground equipment.

No accessible route found to baseball field or public gardens.

The dumpsters are located on the pavement and are not screened with any enclosure. Very unsightly
when you drive in.

Recommended Repairs:

Repair damaged lawn areas and provide new berm in areas where vehicles have routinely driven over
grass. $20,000

Provide compliant accessible routes to all school facilities and public gardens. $10,000
Provide certain amount of accessible picnic tables and fixed seating. $5,000
Replace jersey barrier with concrete filled bollards $5,000

Provide concrete pad with screened enclosure & bollards for all dumpsters. $5,000

3.0 BUILDING CONDITIONS

3.1 Foundation

Description:

Building is a slab on grade with little exposed concrete except at loading dock.

Loading dock is covered and has a depression for truck deliveries with concrete steps up to floor level

Area is partially protected with guardrails.
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Condition and Observations:

All exposed metal components at loading dock are rusted and in need of paint.
Concrete steps need some repair and a portion of guardrail is missing.

Recommended Repairs:

Scrape and paint existing metal components and guardrail. $3,000

Repair concrete steps and provide new galvanized piperail where missing. $8,000

3.2 Super Structure:

The 1968 structural framing is a combination of structural steel framing, structural CMU masonry block
and face brick, with metal trusses supporting a gypsum plank decking. On the two story structure,
structural steel supporting a poured concrete floor deck. The upper sections of the wall below the
metal fascia are pre-cast panels. Typical openings are supported by steel lintel angles.

Majority of the structure could not be observed, and no indication of problems with the structural
components, other than those highlighted in the Section 3.3 Facades.

Based on age and construction type, the building meets no current code requirements for seismic .

Description:

This Wheelock School was built in the 1960’s. The front (north section is a one story structure, which
transitions to the rear two story This structural masonry construction exterior walls in combination with
light frame steel frame trusses is in generally good shape.

The office and classroom walls are a solid masonry wall sections with a light weight metal framed glass
and precast masonry veneer infill. The large west gymnasium is a brick and CMU block masonry wall
approximately 24 foot tall, and the east side gym is a brick and CMU block masonry wall approximately
12 ft tall.

At each egress is a cast in placed concrete and steel lintel that supports the masonry wall and acts as a
small vestibule roof.

3.3 Facades
Condition and Observations:

3.3 A Fagade ( Brick /Precast)

The original brick and mortar is in good condition. Some previous repairs to brick was observed, and
some areas are now in need of additional repairs. There are several specific areas of concern that will
need a structural engineer to inspect and investigate as to the cause of the structural cracking. The
cracking appears to be created due to the lateral movement of the building, the lack of expansion joints,
possible settlement of specific areas of the foundation, and possible past water/moisture penetration
within the brick that caused expansion and cracking due to freeze thaw. Specific areas that will require
further investigation of the structure are North elevation structural crack, west side loading dock
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brick facade, west side boiler room wall, main gym (wall cracking observed on interior walls) and
wall/cast in place concrete vestibule roof locations. At these locations, the cracking is pronounced
and radiate through the wall.

No weepholes were observed in a large majority of the masonry wall. Throughout the various wall
facade areas efflorescence was readily observed. The day of the observation, snow melting on the roof
was occurring. It was easily observed that water was entering the brick wall from the roof flashing, and
saturating the brick to the point where exterior moisture staining was readily observed. These
observations indicate that specific areas throughout the structure require roof, flashing, caulking repairs
to keep the moisture from entering the wall. Area that have suffered cracking need to be
repaired/replace/repointed to prevent additional moisture penetration.

There are some cracked bricks and unsealed penetrations where water could infiltrate.

The precast concrete caps over covered entrances are porous and allowing water to infiltrate below into
light fixtures and adjoining brick work. The cap is minimally sloped, with no weather protection or
flashing into adjoining vertical brick surfaces.

The various control joints between dis-similar masonry cladding materials have sealant that in most
cases, appears to have exceeded its intended life. Replacement in its entirety is required.
Some sealants have cracked and failed, others have mildew or have separated from adjoining surfaces.

Gaps were observed around existing electrical service penetrations on west side and at some random
penetrations that could also allow water infiltration.

All exterior sealants have been identified as having asbestos and in some cases PCB. Therefore all work
considered must be addressed by a HAZMAT specialist.

3.3 B ( Fenestrations )

Hollow metal exterior doors are set in hollow metal frames appear to be in fair condition, showing
normal wear. The latching hardware on most doors looks original and does not conform to ADA or
MAAB standards.

The hollow metal sidelight frames are peeling and in need of paint. Most doors provide minimal energy
efficiency. Replacement of all exterior doors is recommended.

The garage doors are delaminating and are in need of paint.

Windows appear in fair condition, but have exceeded their life expectancy. These original windows are
aluminum framed single pane glass that have no thermal break or energy efficiency. The thermal break
in the metal frame reduces the exterior cold from radiating into the building. Many of the windows
have been altered to install residential style air conditioning units. These alterations contribute to the
lack of energy efficiency. Commercial window frames are not designed for an air conditioner retrofit
and are considered a poor installation. At a couple locations, the window AC units protrude into a
sidewalk area and become an obstruction. Replacement due to age and energy in-efficiency is
recommended.
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As highlighted in the brick facade, all caulking has exceeded its life expectancy and provides minimal to
no weather protection.  Existing caulking should be first tested for ACM content prior to removal and
replacement.

The mechanical dampers/hoods are installed within the metal framed window and precast panel
veneer.

Many of the mechanical louvers are rusted, others dented and need of paint. There are also many
abandoned electrical boxes & fixtures causing rust staining on the brick.

Recommended Repairs:
3.3 A Facade (Brick/Precast)

Hire a structural engineer and exterior envelope specialist to evaluate areas of concern and
create repair documents as well as review entire building envelope. $70,000

Repair all damaged walls identified by the engineer. $500,000

Any broken bricks should be removed and replaced.

Joints in water table bricks should be raked out and repointed, or in some cases, add sealant as a soft
joint.

Areas of poorly repointed areas should be redone to an acceptable level. $100,000

The concrete caps over some covered egress doors are porous and unprotected.

All existing control joints should be raked out and re-sealed. If no backer rod was originally provided,
new should be added now. Rake out old sealants where precast meets adjoining surfaces/materials
and provide new with backer rod. ( existing caulking should be tested for ACM ) $200,000

Concrete caps at covered entries needs an adhered membrane flashed into vertical wall behind.
Edges should receive metal coping. $25,000

Remove random rusted fasteners and fill holes with sealant or mortar.

The entire area of brick would benefit by a cleaning and then an application of (2) coats of brick sealer.
A restoration detergent is recommended. $100,000

Recommended Repairs:
3.3 B (Fenestrations)

Sand, repair and Repaint all exterior doors and frames. $50,000

Replace non-compliant latching hardware with new compliant lever latches. Check closers for proper
operation ( effort & closing speed ) $50,000

Replace delaminated garage doors
Add handrails to steps leading from side door on east, possibly eliminate steps toward yard and install

guardrail. $6,000
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Existing window caulking should be raked out and replaced with new. $200,000
Scrape and repaint all exposed metal components particularly at truck dock. $50,000

Scrape and paint existing painted louvers, replace dented and rusted louvers. Refasten existing louvers
to UV’s so tight to wall. $10,000

Provide sealant around all louvers and electrical service penetrations. $2,000

3.4 ROOF
Description:

Excerpts from the Russo Barr Engineering report:

3. RALPH WHEELOCK SCHOOL

The Ralph Wheelock School is a multi-story, steel framed building with brick masonry walls
and pre cast concrete window panels. The total area of roofing is approximately 48,000
square feet. There is one type of roofing at this site: modified bitumen built-up roofing with
gravel surfacing (BUR). There have been sporadic leaks throughout the facility. There are
no active leaks reported. Sporadic repairs have been performed on most areas of the roofs.

A. BUR Roofs

The modified bitumen built-up roofing with gravel surfacing, appears to be over 20 years
old. The condition of the BUR roofs is poor. Built-up flashings at metal roof edges are
separating from the sheet metal and seams are failing at curbed penetrations. Walkway
pads are curling. Skylight domes are aged, cracked and deteriorated. Recent boiler
installations included new flue penetrations that are poorly flashed. Slope to drain is
minimal at best. Several gutters were bent by trespassers. One access ladder leading
to the Auditorium roof is loose.

There are many canopy roofs consisting of cast-in place-concrete only. At least one of
these canopies leak. We recommend that a liquid applied coating be applied to the
weathering surfaces of these canopies.

This roof is near the end of its service life. Complete removal and replacement within 1
year is recommended.
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B. Recommendations

Short Term: Short-term repairs should include the following:

Replacement of failed base flashings.

Replacement of defective skylight domes with fall protection.
Properly flash recent boiler flue penetrations.

Secure loose access ladder.

The estimated cost to perform short-term repairs and investigations is $20,000 to
$25,000.

Long Term: Long-term repairs should include the following:

¢ Promptly remove and replace all BURGS roofing and underlying insulation.
Tapered insulation will be required at some areas.

e Remove and replace all roof drains. Snake all roof drain lines.

o Remove and rebuild disrupted brick masonry. Repoint defective mortar joints.

The estimated cost to perform long-term repairs is $1.2M to $1.5M.

Recommended repairs:
Short term repairs should budget $10,000 yearly until roof replacement is made.
Roof engineer: $150,000

Roof replacement: $1,500,000
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BUR roof Thinning stone ballast, walk pad failing, curb flashing is separating from vertical rise.

Abandoned exhaust Typical edge flashing

that is failing

exnosed
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PHOTOGRAPHIC DOCUMENTATION of RALPH WHEELOCK SCHOOL, MEDIELD, MA

2.2 PAVING, PARKING, DRAINAGE

Main Entrance with no 5’ level landing and non-compliant slopes. Continuation of egress path into
driveway should have cross walk markings
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Showing poor condition of paving on west side and routine parking on lawn areas

Showing front driveway / parking area with dislodged curb stops and lack of pavement markings
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Showing deteriorated pavement and pothole at rear driveway area

Deteriorated paving at egress path from exits
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Poorly constructed curb cut and worn pavement markings

Egress door lacking 5’ level landing before slope to curb cut, and deteriorated paved walkway
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Accessible parking spaces lacking pavement markings & non-compliant sign height

Signage needing repairs
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Showing lack of pavement markings and excessive slope at accessible parking space

Showing tripping hazard lip at edge of ramp and non-compliant rail system at After School Center
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2.3 LANDSCAPING

Showing unenclosed dumpsters in visually prominent location
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Showing excessive slope in basketball play area

Showing lack of accessible route to ballfield from parking and lawn area used for parking
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Showing non-accessible picnic area and berm obstacle around play area beyond
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3.1 FOUNDATION

Showing deteriorated concrete steps, lack of handrail and areas needing paint

Showing lack of 5’ level landing at egress door and HM frames needing paint
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Another example of no 5’ level landing at egress doors, currently poorly patched with bituminous

Another example of no 5’ level landing at egress door
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3.2 SUPER STRUCTURE

South elevation showing typical fagade treatment of windows/ brick / precast and covered entry

East elevation showing brick veneer and covered entry and curb cuts
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West elevation showing loading dock area

Rusted metal components at covered truck dock ( West )
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Outdated incandescent fixture and water-stained ceiling of covered entry
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3.3A FACADE ( BRICK/PTRECAST)

Example of cracks in brick veneer needing repair ( north elevation )

Example of cracks in brick veneer needing repair ( west elevation )
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Example of brick veneer exterior surface condition needing cleaning & sealing

Showing water penetration through concrete entry cap deteriorating brick (efflorescence shown )
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Signs of water infiltration and associated brick damage ( previously repaired ) and mildew on flashing

Example of brick penetrations needing sealant ( west elevation )
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Example of abandoned exterior fixtures that should be capped or removed and infilled with brick
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Example of old fasteners that should be removed and patched with mortar or caulking

Another typical example of porous concrete entry cap that has caused brick deterioration
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3.3 B FENETRATIONS

Typical entry showing non-compliant door latching hardware and hollow metal frames needing paint

Another example of accessible entrance needing compliant latching hardware
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Showing delaminated veneer on garage doors
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Another example of non-compliant hardware and previous repair of brick damage

Typical window with single-pane, uninsulated glass
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Potential hazard of protruding air-conditioner along walkway

Poor installation of air-conditioner using scrap wood- potential to damage window glass

WHEELOCK SCHOOL
234



Typical rusted condition of second floor UV louver hood needing replacement

Example of mechanical louver needing repair/replacement
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Mechanical louver needing replacement

Gaps around UV louver needing refastening and new sealants
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Typical horizontal joint needing to be resealed

Typical joint between precast and brick needing to be re-sealed
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Typical joint between precast members needing to be resealed

3.4 ROOF
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Showing stains from water infilatration from above / unsecured electrical conduits and moist brick

Additional example of moist brick from apparent leak in metal coping system above

WHEELOCK SCHOOL
239



Sloped concrete entry cap with no protective membrane and no flashing to vertical brick surface —also
signs of brick deterioration and previous repairs

Poor roof flashing transition and open brick joints needing repair ( north elevation )
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Another example of poor flashing transtion ( South elevation )
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3.6 ADA Compliance

The Americans with disabilities Act (ADA) and the State of Massachusetts Accessibility Code governs
public accommodations and commercial properties. This report will only look at accommodations and
access to public facilities that are equal or similar to those available to the general public. This report
will identify areas of non-compliance, or will be in compliance if upgrades and renovations are made to
the facility that trigger mandatory resolutions. However this report is not a full ADA or Accessibility
Code assessment. Being “Public” facilities, upgrades to allow for employee or the general public need
to be addressed to meet the provisions of Title Ill of the ADA Act.

Condition: Meets basic needs, but if upgrades or change of use of the facility is to occur a separate
toilet facility and door hardware would need to be modified. There are some interior doors that may
need to be widened or have door openers installed. All joint children’s bathrooms between classrooms
are non-compliant. There is not enough room to make these units compliant. Decision must be made
as to what is the future of these bathrooms. Major renovation, under the Mass. State Building Code will
require these bathrooms to be addresses.

Perform a full ADA compliance evaluation in conjunction with a full use and needs assessment to
determine future course of action with this building. $20,000
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Current undersized bathrooms at classrooms. Non ADA compliant and operationally extremely small.

Gang bathroom retrofit for ADA compliance. Removed an adjoining toilet and installed handrail bars
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3.7 Interior Finishes and Components

Typical Interior Finishes

Area or Floor Walls Ceiling
room
Gym synthetic CMU Block painted Gypsum deck
Offices VCT tile over | Sheetrock/plaster Plaster
ACT tile ceiling/metal
lathe
Bathrooms | Ceramic tile Ceramic tile plaster ceiling
Classroom | VCT tile over | CMU block and plaster, glued on acoustical ceiling plaster ceiling
ACT tile tile was applied to block walls to mitigate sound.
Conditions:

All rooms appear to be in good to fair condition. All areas show normal wear for a building of this age.

Painting of walls and trim is recommended on a regular basis as part of routine maintenance.
Replacement Reserves are recommended for interior refurbishment.

Interior doors appear in fair condition. Handicap accessible hardware should be installed to meet
handicap compliance. In a major upgrade some doors will require variances or the addition of
automatic door openers.

Flooring was observed to be in fair condition. However, it should be acknowledged that ACT(asbestos
containing tile) in the offices and classroom has met its life expectancy. In several classrooms, the VCT
tile is lifting and the existing damaged ACT tile is exposed. Any work/replacement of floors should be
done with the knowledge of this material exists.

All plaster appears in relatively good shape.

Cabinetry with in the classroom has exceeded its life expectancy. The wood has been damaged and
some plywood assemblies have begun to delaminate.

Bathroom ceramic tile was painted over with what appears to be an epoxy deck paint. The paintis
failing making the bathroom appear not to be clean.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Replacement of acoustical tiles would aesthetically improve the general look of the space. $50,000

Replacement reserves for removal and replacement of ATC (asbestos) floor tiles. $500,000
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Upgrade classrooms to address the work and “tired” looking interiors. $20,000 per classroom
$1,000,000 total

Replace all bathroom floors. $300,000

4.0 BUILDING SYSTEMS

4.1. Plumbing
Description:

The observed supply piping is copper, and the waste lines are cast iron. The plumbing fixtures are
vitreous china with chrome trim. The Heat Maker water heater is nearing the end of its life cycle and
reportedly serves the needs of the building. Piping has areas wear staining and discoloration indicates
that the pipe is reaching the end of its life cycle. Many of the shut off valves are frozen in the open
position do to age and the corrosive nature of the water supply. These valves need to be replaced as a
safety measure to protect the building in case of a plumbing failure. Filtration and testing are regularly
performed due to the trace elements of lead in the water.

Welded and threaded black iron pipe is used for gas piping within the subject property.
All toilet rooms and adult bathrooms are undersized to the current code requirements.
Condition:

Water heater condition is in fair. Replacement should be budgeted within the next five years. Life span
for water heaters is generally 15 years. Due to all the minerals in the water, the piping and balancing
valve assembly has failed.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Replacement reserves for replacement of water heater $80,000
Replacement of all zone shut off valves that are frozen open. $10,000

Replace supply piping, zone valves, shutoffs throughout the building due to corrosive water,
remove lead content most likely found in the soldered joints. $200,000

4.2 HVAC
a. Heating Plant
Description:

System is a gas fired 2016 Lochivar energy efficient boiler that supplies hot water to a hot water heating
loop. The loop feeds two large AHU units in the gym, fan coil units throughout the building classrooms,
and radiant baseboard in the small office areas and corridor.

Condition: good to fair
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As reported the new boiler plant is less than 1 year old. A 20 year life cycle for a boiler is industry
standard. The hot water pumps are new units with VFD drives to promote energy efficiency. There is
some concern that the supply piping that distributes water throughout the building may require
systematic valve. The valves in many locations are frozen open and will not allow for shutting off zones
or equipment in the case of failure.

b. Distribution system (VAV, FCU, exhaust)

Large Gym has two ceiling hung AHU units that are original to the building. The operational units are
large and appears oversized for the current use. The concern is the units have exceeded their life
expectancy. Component replacement of motors, bearings, and coils should be anticipated in the near
future.

The East or “mango” gym ceiling hung fancoil unit over the door have had component failure and
replacement. The units have exceeded the life expectancy.

The classrooms are heated using original Nesbitt Fancoil units. These units are simple controlled heat
actuated units that the blower motor is manually controlled by the teacher. The blower motors have
been regularly failing because of age. The concern is the valving of the hot water is old and in many
cases frozen to the open position.

Hot water piping generally appears in fair condition. . The concern is several zone valves are simply
frozen open. These above ceiling locations have small access panels making replacement extremely
difficult without the removal of portions of the metal lath ceiling. Several valves have mineral build-up
which may indicate slight leakage. The concern is deactivated valves gasketing could dry up leaving the
valve inoperable. Decommissioned piping could be rusting on the inner walls, affecting the condition
and future use of the piping. Several areas at elbows and joints appear to have asbestos pipe insulation.
While the state of the insulation appears intact, future work may require removal of this insulation.

Description:

Hot Water supply pumps: The main boiler room pumps are newer units and in good condition. The
outlying pumps in the office side of the building appear to be older units.

Radiant Base Board: Remainder of the smaller spaces is heated with radiant baseboard convection
which is locally controlled through a thermostatically active flow valve.

Other classroom areas are serviced by window mounted air conditioning units that appear old,
inefficient and provide little benefit to the overall space.

Temperature control system is a pneumatic compressed air system that ties back to a basic Johnson
Controls Energy Management control. The system acts as a time clock to determine occupied and
unoccupied mode, and helps the new boiler installation regulate base on outdoor air.

Condition:
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The boiler plant and main distribution pumps are in good condition.

GYM AHU's are in fair condition. The age of the unit (46 years) dictates that a thorough investigation be
a mechanical contractor take place. The heating coil may show signs of the copper walls thinning and
require replacement. Motor (assuming it has not been replaced), has long past its life cycle of 20 years.
Flow and actuator valves are also past its life cycle.

The pneumatics compressor is in fair shape. The pneumatic line, thermostats and actuators while
operational have exceeded the life expectancy of the equipment. Partial component failure and air
leakage appear to be the cause of excessive run time on the compressor.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Engineering review of the building is strongly recommended , all classroom units have exceeded
their lifecycle and upgrades may be done in a comprehensive renovation. $50,000

Replacement of failed or frozen valves is an immediate repair to assure operation in case of
failure during the winter. $10,000

The AHU unit in the gym should be evaluated. Component replacement of bearings and
motors needs to be anticipated. 30,000

Replace pneumatic temperature controls. 100,000

Systematic replacement of the room fancoil units $7,000 per classroom

4.3 Electric
Description:

The 1200 amp. The building has had little renovation or upgrades and therefore appears to be adequate
for the building. All observed subpanels, outlets and power feeds appear to be in adequate shape.

Then classroom spaces, computer room spaces, and general overall electric outlet distribution is
inadequate. Most classrooms have just three outlets in the room, with many of the rooms using power
strips to provide power to a modern classroom use. The computer room servicing 20 approximately
computers, relied on several power strips to energize the computers. Although working, this reliance on
the existing power to address this near capacity circuit is not good practice.

Condition: Fair

The main electric panel and subpanels all have breakers.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:
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Near term repair is to have an electrical specialist survey company inspect all circuit breakers or
operation and effectiveness. The pro-active survey will determine if there are any circuit
breaker concerns. Table 1

Assess classroom needs for power distribution and upgrade accordingly. Electrical engineer
$20,000

Electric upgrade rooms. $200,000

4.4 Building Fire Suppression, Fire Alarm and Life Safety
Description:
No Fire Suppression exists

Fire alarm system is a basic multiple zone Fire alarm control panel, hardwired smoke and heat detectors
and pull stations.

Life safety items such as battery backup exit lights and emergency lights exist throughout the structure.
Fire extinguishers are strategically located around the facility.

Condition:

If the Town has plans to significantly upgrade the facility and use, replacement of the fire detection
system per MSBC/IBC with additional coverage would be required.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Replacement Reserves should be planned for to replace main fire alarm panel and components.
$15,000

5.0 CODE/OPERATIONAL CONCERNS

Description:

Asbestos: Based on age floor tiles and AHERA Report most areas are to be considered to be Asbestos
containing material. (ACM) The town should also assume ACM materials exist in the glue which bonds
the tile to the floor and all pipe insulation. $500,000

Window caulking/ expansion joint materials in buildings constructed in this time frame should also
suspect as ACM materials. Based on the amount of hazardous material found in the window
replacement done three years prior, it could safely be assumed that this material exists in the remainder
of the windows and doors. $200,000

Energy consumption: The construction of building in 1960’s had little thought for energy conservation.
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Wheelock School

CAPITAL PLANNING BUDGET

sq ft 65,190

System

2018

2019

2020

2021

2022

2023

2024

2025

2026 2027 2028 2029 2030 2031 2032

2032

2034

2035

2036

2037

2038

Site work

2.2 Various site work Design/Master
plan

2.2 Paving

2.2 walkways

2.3 Cut back trees on site

2.3 ADA access site

Building envelope

3.1 Kitchen loading dock
3.3 Fagade

3.3 Brick facade endineering
3.3 Brick fagade repair

3.3 Sealant replacement

Windows

3.3 windows curtain wall café

3.3 sealants

3.3 auditorium fire vent

3.3 Repair window arms/operation

Door

3.3 Metal doors

3.3 door hardware
3.3 Door replacement
3.3 Doors (interior)
3.3 Weatherization

3.4 ROOF
enaineering roof
roof repair

Roof replacement

3.6 ADA Compliance

3.7 Interior

Carpet (15+ years)

VCT flooring (includes asbestos
removal)

Upgrade built in furniture

Paint

Bathroom floors replace

4.1 Plumbing

Fixtures

regrout tile

Replace tempering valve
Replace Hotwater heater
Replace water shut off valves
Replace dishwasher

4.2 HVAC

Boiler 2016

ATC computer controls
HVAC engineer

Fluid pumps

gym units

Valves fan coil units
Backflow preventers
Duct Cleaning

Fan coil units 45 units

4.3 Electrical
Branch circiuts testing
redistribution upgrades

Fire Alarm

5.0 Code operational
Asbestos removal (component
removal)

Total Yearly Expenditure
2018
Escalated cost

3.0%

5,000

15,000

5,000

100,000

50,000

50,000

5,000

10,000

20,000

5,000
10,000
80,000

15,000
30,000

40,000

10,000
20,000

10,000

10,000

40,000

30,000

6,000
20,000
20,000

150,000
5,000

10,000
30,000
2,000

8,000

100,000

400,000
200,000

1,500,000

15,000
20,000

3,000
20,000

8,000

5,000

15,000
5,000

300,000
100,000

5,000

10,000

15,000
20,000

3,000
20,000

8,000

5,000

5,000

5,000

40,000

5,000 5,000

3,000 3,000
10,000

15,000 15,000
40,000 20,000 20,000
3,000 3,000

2,000 1,000
2,000

5,000 5,000

10,000
40,000
20,000
4,000
200,000

2,000 2,000

5,000 5,000 5,000 5,000 5,000 5,000 5,000

100,000

20,000

5,000

5,000

10,000

15,000
5,000

3,000

20,000

15,000
20,000
3,000

500,000

5,000

80,000

5,000

10,000

4,000

5,000

5,000

3,000
20,000

5,000

15,000
20,000
3,000

5,000

5,000

7,000

10,000

10,000

40,000

2,000

5,000

15,000

20,000

$25,335

5,000

$6,524

455,000

$611,482

431,000

$596,605

2,171,000

$3,095,327

20,000

$29,371

405,000

$612,599

86,000

$133,985

52,000 44,000 155,000 16,000 65,000 256,000 47,000

$83,445 $72,725| $263,877 $28,056 $117,397 $476,235 $90,057
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40,000

$76,644

566,000

$1,150,561

85,000

$177,971

19,000

$40,975

76,000

$168,818

94,000

$215,065




BLAKE MIDDLE SCHOOL

Location:

Year Built

Condition:

24 Pound Street

1960/ renovated 1995

Good

Assessors:

Building area:

Land area:

250

Map 38 Parcel 001

111,310 sq ft

61.49 acres



1.0 PURPOSE and LIMITATIONS

The purpose of this Property and Conditions Report (the Report) is to assist the Town of Medfield to
assess the general physical condition and maintenance status of the property and to recommend repair
and maintenance items considered significant for the property to continue its current operations.

The information reported was obtained through sources deemed reliable, a visual site survey of areas
readily observable, access through building “owners” and information presented by the Town. Findings,
conclusions, and recommendations in this Report are based on the methods described above, industry
standards, and general observations of the equipment and its visible condition.

The report is focused on existing conditions, lifecycle of existing materials, and non-code compliant
conditions. Recommendations will include items needed to bring the space/component to a safe, code
compliant, and generally accepted facilities condition. The Report does not anticipate change of use,
reconfiguration of space, or change in current program.

Estimated Costs are based on professional judgment and the probable or actual extent of the observed
defect inclusive of the cost to design, procure, construct and manage corrections.

1.1 Condition

The Report uses terms describing conditions of the various site, building and system components. The
terms used are defined below. It should be noted that a term applied to an overall system does not
preclude that a part, component, or section of the system may be in a different condition.

Excellent The component or system is in new or like new condition, and little or no deferred
maintenance is recommended, or the scheduled maintenance can be accomplished with
routine maintenance.

Good The component or system is in sound condition and performing its function. It may
show signs of normal aging or wear and tear, and some remedial and routine
maintenance or rehabilitation work may be necessary.

Fair The component or system is performing adequately at this time but is obsolete or is
approaching the end of its useful life. The component or system may exhibit Deferred
Maintenance, evidence of a previous repair, or workmanship not in compliance with
common accepted practices. Significant repair or replacement may be recommended to
prevent further deterioration, prevent premature failure, or to prolong its useful life.

Poor The component or system has either failed or cannot be relied upon for continued use
performing its original function, exhibits excessive Deferred Maintenance or is clearly in
a state of disrepair. Repair or replacement is recommended.
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1.2 Abbreviations

The Report may use abbreviations to describe various site, building, or system components of legal
descriptions.

ACT Acoustical Ceiling Tile GFl Ground Fault interrupt (circuit)
AHU  Air handling unit GWB Gypsum Wall Board

BTU British Thermal unit (heat measurement) HVAC Heating, Ventilating, Air Conditioning
CMU  Concrete Masonry Unit HWH Hot Water Heater

EDPM Rubber membrane roofing MDP  Main electrical distribution panel
EUL Expected Useful Life (life cycle) PTAC Package through wall A/C unit

FCU Fan Coil Unit RTU Roof top Unit

FHA  Forced Hot Air MSBC Massachusetts State Building Code
IBC International Building Code VAV  Variable Air Volume box

ACM  Asbestos containing material VCT  Vinyl Wall covering (floor tile)

ADA  Americans with Disabilities Act MAAB Mass. Architectural Access Barriers

2.0 SITE CONDITIONS

2.1 Topography
Description:

Site is a flat and treed along the rear. Actual building site sits slightly above the road elevation. Large
shared Playing fields abut the property.

Condition and Observation:

Recommended Repairs: See 2.2

2.2 Pavement, Parking, and Drainage Structures

Description:

Site is paved to accommodate the use. Parking and access appears adequate.

Condition and Observation:
Middle School
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Asphalt area in general looks in good shape. Areas of wear and asphalt degradation can be observed in
the area of the bus circle. The heavy wear in this area will require a monitoring and spot repair. Other
areas of the drive/parking require crack sealing and relining of pavement marking.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

The bus drop off circle of the parking lot will need spot repair and crack sealing. Cost $10,000
2.3 Landscaping
Description:

Minimal landscaping exist. The flat site has lawn areas around most of the structure. The northwest
corner of the lot has a fenced Baseball field. The east side of the building is open soccer/practice
football field and softball fields.

Condition and Observations:

Trees in the south west corner of the school need some pruning to prevent branches from getting close
to the access road and create other issues. Low shrubs in front are in need cut back and pruning.

The Court yard has a maturing deciduous tree and ornamental grasses. The area has no design focus.
Front of the building has minimal landscape,

Recommended Repairs

Landscape designer to determine what is the best design of low maintenance materials to install In the
courtyard to promote use. Evaluate the existing court yard tree to determine the best approach to
pruning to prevent future damage of the building by the tree. $10,000 for design

Landscape implementation $50,000
Repair concrete sidewalks that have suffered damage due to age or excessive salt usage. $10,000
2.4 Municipal Services and Utilities
a. Water and sewer
Medfield has its own water and sewerage
b. Gas

Columbia Gas

c. Electric
Eversource
Middle School
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East side open courtyard
grade pitches slope towards
building. No drainage

Moisture problems in floor
cause VCT failure
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3.0 BUILDING CONDITIONS

3.1

Sub Structure/Foundation

Poured concrete foundation walls and poured slab on grade. The foundation walls are assumed to

have spread footing.

Condition and Observation:

Generally the foundation appears to be in good shape. No visible sign of cracking or movement

were observed.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves: None

3.2

Super Structure

Description:

The Building super structure is steel columns, beams, and steel roof trusses. The steel frame and cmu

cavity wall structure supports the exterior brick facade. The older front section was built in 1960 and

the masonry walls of the cafeteria and Gym are load bearing masonry.

Condition and observation:

The condition is in good shape.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves: None

33

a)

Facades
Description Facades: (Brick, aluminum facia,)

The brick facade of the original 1960 steel and load bearing masonry is a solid construction with
no cavity wall.

Steel lintels that support the masonry in several locations are rusting which is an indication that
excessive moisture has reached the lintel. If not addressed, the rusting could begin to swell the
steel lintel causing upward as well as lateral force on the brick facade, This continued expansion
forces result in mortar joint failure, brick and mortar joints breaking and further exposing the
brick and facade to excessive moisture. (see roof)

The cast concrete sills at a number of the window locations have had the mortar joints fail. The
mortar has separated or have fallen out of the butt joint. Rain and exterior moisture running of
the window face saturates this concrete sill, and with the exposed butt joint has allowed for
excessive moisture to enter into this brick assemble. Freeze/thaw cycles have created
movement in this concrete lintel to the point where several concrete sills have moved out of
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position. This movement jeopardizes the integrity of the brick cavity wall at these window
locations.

Weatherization study performed in 2014 identified a multitude of poor sealant, caulking, and
construction details that have allowed for excessive air infiltration into the school. Beyond the
energy savings, this air has contributed to rusting, material fatigue and paint failure

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Evaluation of the cast concrete sill assembly by an exterior envelop engineer is required to
determine the integrity of the cast sill/brick facade, and solution as to best practices to address
flashing and assembly. Evaluate all exterior facade concerns with regards to water
penetration.

Exterior envelope consultant $20,000 Exterior envelope repairs $300,000

Implement the installation of sealant and weatherization measures in the Northern Energy
Services 2014 report $300,000

Remove rust and paint lintels to extend its life.  $40,000
Spot repointing of localized mortar joint failures. $10,000
Condition: GOOD/FAIR
b) Description Windows and Doors:

The windows are double glazed energy efficient aluminum framed window typically found in
commercial construction with a metal spandrel panel. These windows were replaced in the
1994 renovation and addition. Condition appears to be in Good condition, however need
operational upgrades. Windows have an operable awning sash. The windows sashes have had
extensive use since 1994, and many windows operational arms have bent or are worn to the
point where smooth operation is not found. A program of arm replacement has occurred.
Weathertight integral gasket ting of the windows sash has deteriorated and fallen out or worn
to a point where replacement is required. Windows were not properly sealed along the casing
and at the sill. Removal of the sill shows no air seal at the top of the brick and under the sill. Air
infiltration is noticeable.

At the window buck frames the joint above the drop ceiling above the window system in the
100 section of the building was not sealed properly. Sealant was not installed between the top
of window and structural steel. Air leakage has contributed to rusting and failure of the exterior
panel.

All exterior caulking has met its lifecycle and is failing. Missing caulking, caulking that has pulled
away from the masonry of aluminum frame, or caulking cracking exposes the window to
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exterior moisture and weather. Most joints could be considered not weathertight and have
failed.

Cafeteria curtain wall system original installation appears not to be installed in a weathertight
manner. Gaps exceeding 2” can be seen at the head of the curtain wall and under the structural
steel. To prevent air infiltration, poorly installed after construction foam sealant was applied to
prevent air flow. Detail investigation is required, but resealing this critical joint and the
installation of a break metal”cap” over the entire joint to provide a better waterproof joint and
protect the sealant is required.

Main entry is a double glazed aluminum commercial store front system typically found on
commercial construction. Condition appears to be in good condition but all need
weatherstripping and operational tune-ups.

Several door frames have rusting conditions occurring at the base of the frame. Rusting on a
couple doors may require removal of the damaged are and re welding a patch.
Weatherstripping of the doors has deteriorated and significant gaps can be observed.

Auditorium exhaust venting are metal framed, spring loaded vents that are operated on a
fusible link and are a thru wall metal assemble. The units have had extensive weathering. The
rusting of the metal has swelled the steel frame and has started to “delaminate” the steel. The
units appeared not to be weather tight. Signs of moisture penetrating the frame/caulk joints
and getting into the brick cavity can be seen by the extensive mortar cracking and separating
from the brick.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Life cycle of caulking and sealants needs to be inspected and evaluated. Removal and
Replacement of the all caulking joints at the windows is required due to life cycle failure.
$200,000

Address the cafeteria curtain wall head joint $20,000

Evaluation of the Auditorium Fire Vent assembly by an exterior envelop engineer is required to
determine the integrity assembly and flashing and develop a solution as to best practices to
address flashing and assembly. $100,000

Evaluate and replaced damaged window arms ~ $40,000
Remove rust on frames and repaint all exterior door $50,000
Replace and re-install weatherstripping at all door locations $20,000

Weatherization, sealing, and caulking of the entire structure required to prevent air infiltration
as an energy savings measure, and stop rusting conditions.
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Nearly all sills have mortar/joint failure

Sills have shifted and loosened due to
moisture infiltration and freeze thaw
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Expansion joint Sealant
failure throughout the
building

Caulk failure

Moisture/ efflorescent/cracking horizontally indicate
movement in wall due to water infiltration
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Missing cap flashing and
failing expansion joint
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Middle School

Penetrations with no sealant

No caulking around
frame typical
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3.4 Roofing
Excerpts from the Russo Barr roof report:

OBSERVATIONS & RECOMMENDATIONS

1. BLAKE MIDDLE SCHOOL

The Blake Middle School is a single story, steel framed building with brick masonry walls and
includes two additions of varying ages. The total area of roofing is approximately 125,700
square feet. There are two types of roofing at this site: adhered PVC and adhered EPDM
(rubber). There have been sporadic leaks throughout the facility. Persistent leakage below the
south and west walls of the original auditorium have been reported. Numerous and extensive
repairs have been performed on all areas of the roofs.

A. PVC Roofs

The adhered PVC roof system covers approximately 114,000 square feet and is believed to
have been installed in 1995 when the major addition was constructed. The PVC roof
membrane is adhered to flat and tapered rigid board roof insulation that is attached to
concrete plank or cementitious wood fiber roof decks.

The condition of the PVC roofs is poor to failed. Despite the use of tapered insulation and
extended drain sumps, ponded water is evident on most areas except the sloped
gymnasium roof. The PVC membrane is brittle and is cracked at many areas including
joints in perimeter edge metal assemblies, at corners of curbs and at ridges at insulation
joints. Underlying wet rigid board roof insulation is expected to exist in many locations.
There are numerous repairs evident. There is debris that is clogging roof drain strainers and
collecting in corners.

There are current leaks. Leaks are reported to occur adjacent to the original Auditorium.
The south Auditorium brick masonry wall is extensively cracked and has failed sealant and
mortar joints. The roof below this wall is tied to the wall using a reglet counterflashing detail
that cannot intercept any moisture traveling within the masonry wall (not a throughwall
flashing). Sealant applied to the reglet flashing is failed. This wall should be covered 100%
with a watertight covering (sheet metal cladding or roof membrane) tied into the roof below.
Leaks are also reported to occur along the west Auditorium wall and we believe the sources
of these leaks are the low wall flashing heights and deteriorated smoke release vents
located within the brick masonry wall. The south gutter serving the sloped gymnasium roof
is leaking in several locations and we believe the cause of these leaks is failed seams.
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There are other defective building conditions that may lead to leaks but are not necessarily
roof related. These defects include deteriorated brick masonry at the chimney, poorly
pitched windowsill flashings that directs water toward the building and failed sealant joints
applied to various wall components. Some insulated glazing that is part of the main
entrance canopy is fogged/failed and although not a leak source, is unsightly. We observed
an electric outlet that is hanging from a roof soffit and is not protected from the weather.
Plastic skylight domes are brittle/aged.

This roof is near the end of its service life. Complete removal and replacement within 1 year
is recommended.

B. EPDM Roof

The adhered EPDM roof system covers approximately 11,700 square feet and appears to
be approximately 10 years old. The EPDM roof membrane is adhered to flat rigid board roof
insulation. The condition of this roof is good except for one issue. There was a leak at a
natural gas supply roof penetration. This penetration includes an elbow located
approximately 3” above the roof surface that is very difficult to properly flash. A recent repair
using bituminous roof cement apparently stopped water leakage for now but eventually, the
bituminous material will degrade the EPDM roofing and the leak will resume. A proper
repair could include removal of the bituminous material; reworking the gas supply line and
installing a proper EPDM pipe wrap detail.

C. Recommendations

Short Term: Short-term repairs should include the following:

Application of sealants to defective mortar joints in the south auditorium wall.
Replacement of failed sealants related to reglet counterflashing.

Application of sealant to splits in PVC flashing at roof edges and at curbs.
Welding of PVC patches at splits in the gymnasium gutter.

Reconfigure and re-flash the gas pipe penetration at the EPDM roof.

The estimated cost to perform short-term repairs is $8,000 to $10,000.

Long Term: Long-term repairs should include the following:
¢ Remove and replace all PVC roofing and underlying insulation. Tapered
insulation will be required at most areas.
¢ Remove and replace all roof drains. Snake all roof drain lines.
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¢ Remove and replace low throughwall flashings. Clad certain deteriorated
exterior masonry walls. Replace/relocate auditorium smoke release vents.
Repoint defective mortar joints.

¢ Remove and replace skylight domes, defective insulated glazing panels and
reconfigure windowsills.

The estimated cost to perform long-term repairs is $2.9M to $3.4M.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Near term replacement is recommended. While not in failure, the roof replacement should be
scheduled in 2-3 years on the PVC roof. Design $350,000

Aggressive patch and repair program to address constant roof leaking yearly until replacement
$10,000

Complete roof replacement $3,400,000
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Poor transition
installation

Patches done with
dissimilar material
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3.5 Basements / Attics
Description:

NONE EXIST

3.6 ADA Compliance

The Americans with disabilities Act (ADA) and the State of Massachusetts Accessibility Code governs
public accommodations and commercial properties. This report will only look at accommodations and
access to public facilities that are equal or similar to those available to the general public. This report
will identify areas of non-compliance, or will be in compliance if upgrades and renovations are made to
the facility that trigger mandatory resolutions. However this report is not a full ADA or Accessibility
Code assessment. Being “Public” facilities, upgrades to allow for employee or the general public need
to be addressed to meet the provisions of Title Ill of the ADA Act.

Condition:

The current building is compliant. Upgrades address in the 1994 addition met the codes at that time for
compliance. No non conformities were observed.

3.7 Interior Finishes and Components
Descriptions:

Typical Interior finishes:

Locations Floor Walls Ceilings

Offices Carpet Painted sheetrock Acoustical tile

Corridors VCT Painted CMU walls/ Acoustical tile
glazed block

Bathrooms Tile Painted sheetrock/ Acoustical tile
glazed block

Class rooms VCT / carpet squares Painted sheetrock/ Acoustical tile
painted CMU block

Library Carpet Painted sheetrock Acoustical tile

Gym Wood floor Painted cmu Exposed tectum panels
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Conditions:

Most areas are in good condition. Carpeted areas are showing their age and replacement is suggested.
Replacement of the Main office carpet is required. Auditorium has carpet “pulls” and replacement
should be planned for.

The VCT tile in the Cafeteria is in fair condition. The constant wear and tear of the cafeteria floor has
cracked and loosened the vct tile. Periodic removal and replacement has been ongoing.

Classrooms with carpet squares have far exceeded their life expectancy. These carpet squares are over
20 years of age and the fibers of the carpet are so worn they have compressed and offer little benefit.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Repair possible replacement of the cafeteria flooring. Observations indicate that the sub
surface slab has defects that transmit thru the vct tile creating natural failure points on the floor
Removal and proper subbase treatment is required. . $20,000

Replace auditorium carpet runners $10,000
Replace all carpet squares in all classrooms (assume vct)  $10,000 per classroom $200,000
Repaint school interiors (refinish doors, frames walls) $100,000 every 4 years

In various classrooms, replace the acoustical tile ceilings that have been damages or need
upgrade due to age. $50,000

LOCKERROOMS:

The locker rooms in the Middle school require a programmatic study to determine the need and use of
this facility. The entire area appears to be underutilized, and used as a bulk storage area. Forthe
intent of this report, the area will be viewed as a viable locker room.

All metal lockers appear to be operable, but through use, rusting, and interim cheap repairs, are
in need of upgrades. Repair/replacement of damaged parts, Sandblasting and new electrostatic
painting are required.  $40,000

Ceilings have spot areas which need repair and paint. $10,000

All painted floors and tile work need substantial scrubbing, grouting, and paint $100,000
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4.0 BUILDING SYSTEMS

4.1. Plumbing
Description:

The domestic service enters the building from the west side into the main water service/fire service area
in the basement. The water service has a main backflow preventer and separate fire service valving.
The observed supply piping is copper, and the waste lines are cast iron. The plumbing fixtures are
vitreous china with chrome trim. The 1994 main gas fired hot water heater with two 1000 gallon water
storage tanks with circulating pumps supply domestic hot water to the school. Welded and threaded
black iron pipe is used for gas piping within the subject property.

Electric hot water heater with circulating pump supplies all eyewash stations in the science lab.

The main water tempering valves have heavy mineral deposits and appear not to be working properly.
Flow and temperature balancing cannot be adequately adjusted to assure hot water is reaching remote
appliances.

The locker rooms fixtures appear to have excessive mineral deposits, most shower units are deemed
inoperable.

Recent energy studies have determined that the domestic hot water capacity is overdesigned for the
existing use. Significant amount of energy is used to keep the 1000 gallons of water at 120 degrees. The
system designed was based on a use as a high school, and overdesigned for middle school use.

Condition: Fair /poor

There were no reported or observed problems with the plumbing size, operation or capabilities of the
building in general. Many shut off valves and faucets have mineral deposit build up due to corrosive
action between the water and the piping. These shut-offs provide no safety if water leaking occurs
down stream. The locker room is minimally used by the middle school students. Many of these fixtures
have the faucets and valves have restricted water flow.

The Domestic hot water heater is nearing its life expectancy of 25 years.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Replace the water tempering valve assembly and pumps $20,000
Replace Domestic hot water heater $200,000

Replace water shut off valves throughout the building that are frozen due to mineral deposits.
$20,000

Replace all men’s and women’s showers and shut-offs that are inoperable. $20,000
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4.2 HVAC
a. Heating Plant
Description:

The building is serviced by a gas fired HB SMITH package boiler plant in the mechanical room which
supplies hot water to various AHU units to support the building and its classroom Fan Coil units. The
units were installed in the 1993 with the original construction. The main supply pumps are also located
in the space.

The main office, library, and learning center room are serviced with roof top air handling units (AHU)
that provide both heating and cooling.

The gym, café, gym support areas and auditorium have AHU units that both roof and ceiling mounted
units that proved heat and air changes only.

Hot water tank is gas fired also installed in the 1995 renovation to the building and is located in the
Mechanical room.

The building is controlled with a Trane building management system that relies on a pneumatic air
system to open and control pneumatic actuators (1993 install). . The system upgrade occurred in the
1996 renovation and is controlled at the High School head end equipment.

Condition: Fair
b. Distribution system (VAV, FCU,, exhaust)
Description:

The building is supplied with conditioned air through three air handling units that provide conditioned
air in three zones. The communications/IT closet on the second floor requires year round air
movement to cool the equipment.

Exhaust fans and in the gym( an open roof mounted barometric damper) are relied on to exhaust make
up air. This early and simple design is a huge energy loss. The fans are large and over designed. The
barometric damper passive exhaust in the gym allows for excessive cold air to enter the gym in the
winter. This excessive cold air was witnessed during heavy wind conditions, where the gym could not
attain temperatures in excess of 60 degrees despite full heat operation.

Kitchen has an originally gas fired Resnor unit (1960) is a make up air unit. The unit supplies and
exhaust air in the kitchen area. The unit has had recent repairs done to the fire chamber. The blower
motor has had repairs to the frame. Unit has exceeded its life expectancy.

Gym: the two Nesbitt ceiling mounted Nesbit units are original installation. Units were converted steam

to hot water in 1993. Component failure with the unit is being to materialize. Bearing replacement on
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blower mortars is schedules. A complete overhaul needs to be anticipated. AHU roof units that service
the weight rooms, gym offices, and locker rooms are newer Trane units and are in good shape and need
only a commissioning.

The Home economics area has exhaust for the clothes dryer that was tied into the old kitchen stove
exhaust system. The system duct work was never completed in the 1995 renovation and stops short of
the exterior discharge location allowing outside air to freely enter the building. This is a poor
installation. Duct should be direct to the exterior. Re-evaluation of the duct work in this room is
required to properly distribute and terminate uncompleted assembly.

The main office, library, learning center room units were installed in 1993 and must be considered for a
major overhaul. The units have a cooling component that uses R22 refrigerant. These units and
associated duct work have not been properly insulated, It is readily observed that repairs have been
attempted to prevent condensate leakage. These areas also have been reported to have poor local
controls and air balancing. Overheating and cooling is a constant problem since installation. A 1999
study reported these same inconsistencies within the building. To compound the problems, re-
allocation of spaces and uses within the space never took in account the hvac design.

Classroom air conditioners: As quick fixes to address student/teacher needs, window air conditioner
units have been installed in approximately 15 locations. The existing aluminum window frames are
altered, and the unit are installed. The units provide no thermal barrier in the winter and a big source of
heat loss. The window units are not a long term repairable item and are considered a throw away
when the break down because the replacement cost equals a service all.

Condition: Fair

The building distribution of the HVAC and hot water was also installed during the 1996 construction
project. The building is a combination of heated air in common areas and a fan coil units in the
classroom as the heat source.

The communications/IT closet on the second floor does not have enough supply or exhaust air to cool
the space. Ceiling tiles were removed from ceiling to allow hot air to leave the machine space.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

General comment - many of the components of the HVAC system are nearing the end of the
lifecycle. Motors, pumps, BMS control software lifecycles are 10 to 15 years. The Middle
School has experience some of these components failing due to age. A system component
replacement budget needs to be implemented. Pumps, actuators, motors,
condenser/contactors should be planned for replacement in the near term.

Immediate replacement/upgrade of the energy management system should be addressed.
Upgrade of the system is required, and re-commissioning should be addressed during this
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upgrade to assure proper operation of the HVAC equipment. (Utility supplier may offer some
rebates for this upgrade/re-commissioning work) $40,000

A complete engineering review of the HVAC system to develop solutions to correct long
standing design, operation and control issues. $20,000

Replace gym barometric passive air exhaust with a CO2 motorized damper operation as a major
energy savings /heat loss prevention measure. $15,000

Replace the pneumatic compressor and tanks that control the hvac controls. Excessive oil leak
have occurred for several years and equipment is nearing life expectancy. $15,000

Water heater is nearing its lifecycle and should be a near term repair before failure occurs. This
in combination of the removal of the two 1000 gallon storage tanks could result in significant
energy savings.  $300,000

The TRANE building management system is in need of updating and a recommissioning. The
system was identified in an energy audit as a software version that needs upgrade. Generally
the industry upgrades software and the communication platform every ten years. $40,000

Roof top AHU units are in Fair shape, but components within the units (blower motors, furnace
ignition/fire chambers) are nearing the life cycle. Replacement of components needs tom be
anticipated and budgeted for.

4.3 Electric

Description:

1200 amp electric service with new sub panels installed in the 1995 construction project.
Emergency power is supplied by a natural gas fueled emergency generator system.

All interior lighting is direct/indirect fluorescent lighting. Exterior lighting is metal halide broadcast
lighting. Lights have been added to insure security and safety. These installations were not done in a
good manner. Plastic emt conduit was used and has distorted over time, resulting in the connections
failing, exposed wiring readily observable, and operationally not energy efficient. Recent Energy studies
identify this building as a candidate for lighting replacement for energy efficiency. The priority in
addressing lighting should be complete replacement of the exterior lighting with LED lighting and
replacement of all recessed can lighting with LED.

Condition:

All systems are in good condition.
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Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Near term repair is to have an electrical specialist survey company inspect all circuit breakers or
operation and effectiveness. The pro-active survey will determine if there are any circuit
breaker concerns.  $10,000

Past renovations left abandoned or old sub-panels that have the “knock-outs” missing with

|ll

older circuits that are not identified. Electrical “recommissioning” to cleanup and properly

remove old or abandoned equipment. $10,000
Upgrade all exterior lighting and poor installations with energy efficient LED lights. $50,000

Upgrade and replace all interior lighting for energy efficiency. $100,000

4.4 Building Fire Suppression and Fire Alarm
Description:

The property is protected by a multi-zone Fire Alarm control panel, hard wired smoke and heat
detectors, pull stations, illuminated exit lights, emergency battery lighting units, horn/light enunciators,
fire extinguishers, and full coverage 4” wet sprinkler system with check valves and tamper/flow
switches. The Fire department Siamese connections are located on the exterior of the building.. A fire
hydrant is located on a municipal sidewalks adjacent to the property. The sprinkler system and Fire
Alarm control panel is reportedly tested annually.

Condition: GOOD

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves: None

5.0 CODE/OPERATIONAL CONCERNS

Description:

Asbestos: Due to its age and AHERA testing, the building still has asbestos containing material in the
building. The material currently is in good shape. All proposed work in the building must go thru testing
process and if need be asbestos removal prior to work being performed. This issue must be factored in
any estimate of work to be performed.
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Front entry painting
required slight rusting

Installation of Café window system is poor. Large gaps
exist create air and moisture infiltration. Poor caulking
and sealing. 2 inch gap.
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Missing weep screen. Rodent access

Exposed exterior
outlet box
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Auditorium fire dampers. Rusted and not
weather tight.

Ext view of auditorium fire dampers.
Caulk failure, large air gaps, mechanical
failure
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Exterior light exposed
wiring




Blake Middle School CAPITAL PLANNING BUDGET

sq ft 111,310
System 2018
Site work
2.2 Various site work Design 10,000
2.2 Paving 10,000 10,000 10,000 10,000
2.2 walkways 15,000
2.3 Cut back trees on site 20,000 10,000
2.3 Landscape affecting buildings 50,000 70,000 5,000

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2032 2034 2035 2036 2037 2038

Building envelope
3.3 Fagade

3.3 Brick facade engineerina 20,000
3.3 Brick fagade repair 300,000
3.3 Sealant replacement masonry 20,000 10,000 10,000
3.3 exterior painting 40,000 40,000

Windows
3.3 windows curtain wall café 30,000 7,000
3.3 sealants at window/doors 10,000 200,000 10,000
3.3 auditorium fire vent 100,000
3.3 Repair window arms/operation 40,000 40,000 10,000 10,000

Door
3.3 Metal doors 50,000 5,000 5,000 5,000
3.3 Doors (interior) 3,000 3,000 3,000 3,000
3.3 Weatherization 10,000 10,000 10,000

3.4 ROOF
enaineering roof 300.000
roof repair 5,000 5,000 5,000 5,000
Roof replacement 10,000 3,400,000 10,000 10,000

3.6 ADA Compliance
3.6 Replace HP door closers 12,000 12,000

3.7 Interior
Carpet (25+ years) 10,000 10,000 10,000 170,000 60,000 40,000
VCT flooring (25+ years) 8,000
Paint 100,000 10,000 10,000 10,000
Acoustic ceilings 50,000 10,000 10,000 10,000
Lockerroom lockers 40,000 40,000
Lockerroom floors 100,000 10,000 10,000

4.1 Plumbing
Fixtures 2,000 1,000 1,000
regrout tile 2,000 2,000 2,000
Replace tempering valve 12,000
Replace Hotwater heater (1996) 200,000 200,000
Replace water shut off valves 20,000
Replace All shower valves 15,000 10,000

4.2 HVAC
Boiler 1994 100,000 800,000
ATC computer controls 40,000 40,000 40,000
HVAC engineer 40,000 20,000
Fluid pumps 4,000 4,000 4,000 4,000
Roof top unit 6,000 10,000 12,000 10,000 8,000 10,000 10,000
Valves (ahu/vav) 500 500 500 500 500 500
Backflow preventers 1,000 1,000 1,000 1,000
Duct Cleaning 15,000 15,000 15,000 15,000
Fan coil units 20 units 3,000 3,000 3,000 3,000 3,000
Vent /exhaust fan 15,000 5,000
pnuematic compressor control 10,000 5,000 50,000

4.3 Electrical
Branch circiuts testing 10,000 10,000
lighting 15,000 10,000
service repair 10,000
Fire Alarm 5,000 15,000
Generator 10,000 200,000

4.4 Fire Suppression
Comprehensive inspection and head
replacement 10,000 5,000

Total Yearly Expenditure 21,000 27,000 513,500 450,500 | 3,527,500 665,000 340,000 259,000 930,000 60,000 32,000 19,500 78,500 70,500 101,000 55,000 48,000 222,000 227,000 43,000 122,000
2018
Escalated cost 3.0% $26,602 $35,229(  $690,101| $623,597| $5,029,372 $976,575| $514,281| $403,514| $1,492,377 $99,171 $54,478 $34,193 $141,780 $131,151| $193,526 $105,386 $97,574 $464,819 $489,546 $95,515| $279,127
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HIGH SCHOOL

Location: 88R South Street Assessors: Map 38 Parcel 001
Year Built 1966/ renovated1996 Building area: 186,487 sq ft
Condition: Good Land area: (shared w/Blake MS)
[Type text]
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1.0 PURPOSE and LIMITATIONS

The purpose of this Property and Conditions Report (the Report) is to assist the Town of Medfield to
assess the general physical condition and maintenance status of the property and to recommend repair
and maintenance items considered significant for the property to continue its current operations.

The information reported was obtained through sources deemed reliable, a visual site survey of areas
readily observable, access through building “owners” and information presented by the Town. Findings,
conclusions, and recommendations in this Report are based on the methods described above, industry
standards, and general observations of the equipment and its visible condition.

The report is focused on existing conditions, lifecycle of existing materials, and non-code compliant
conditions. Recommendations will include items needed to bring the space/component to a safe, code
compliant, and generally accepted facilities condition. The Report does not anticipate change of use,
reconfiguration of space, or change in current program.

Estimated Costs are based on professional judgment and the probable or actual extent of the observed
defect inclusive of the cost to design, procure, construct and manage corrections.

1.1 Condition

The Report uses terms describing conditions of the various site, building and system components. The
terms used are defined below. It should be noted that a term applied to an overall
system does not preclude that a part, component, or section of the system may be in a
different condition.

Excellent The component or system is in new or like new condition, and little or no deferred
maintenance is recommended, or the scheduled maintenance can be accomplished with
routine maintenance.

Good The component or system is in sound condition and performing its function. It may
show signs of normal aging or wear and tear, and some remedial and routine
maintenance or rehabilitation work may be necessary.

Fair The component or system is performing adequately at this time but is obsolete or is
approaching the end of its useful life. The component or system may exhibit Deferred
Maintenance, evidence of a previous repair, or workmanship not in compliance with
common accepted practices. Significant repair or replacement may be recommended to
prevent further deterioration, prevent premature failure, or to prolong its useful life.

Poor The component or system has either failed or cannot be relied upon for continued use
performing its original function, exhibits excessive Deferred Maintenance or is clearly in
a state of disrepair. Repair or replacement is recommended.
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1.2 Abbreviations

The Report may use abbreviations to describe various site, building, or system components of legal

descriptions.

ACT Acoustical Ceiling Tile

AHU  Air handling unit

BTU British Thermal unit (heat measurement)
CMU  Concrete Masonry Unit

EDPM Rubber membrane roofing
EUL Expected Useful Life (life cycle)
FCU  Fan Coil Unit

FHA  Forced Hot Air

IBC International Building Code
ACM  Asbestos containing material

ADA  Americans with Disabilities Act

2.0 SITE CONDITIONS

2.1 Topography

Description:

GFlI

GWB

HVAC

HWH

MDP

PTAC

RTU

MSBC

VAV

VCT

Ground Fault interrupt (circuit)
Gypsum Wall Board

Heating, Ventilating, Air Conditioning
Hot Water Heater

Main electrical distribution panel
Package through wall A/C unit

Roof top Unit

Massachusetts State Building Code
Variable Air Volume box

Vinyl Wall covering (floor tile)

MAAB Mass. Architectural Access Barriers

Site is a flat and treed along the rear. Actual building site sits slightly above the road elevation. Large

shared playing fields abut the property.
Condition and Observation:

Recommended Repairs: See 2.2
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2.2 Pavement, Parking, and Drainage Structures
Description:

Site is paved to accommodate the use. Parking and access appears adequate. Last renovation of
asphalt was done in 1996.

Condition and Observation:

Asphalt area in general looks in good shape . Areas of wear and asphalt degradation can be observed in
the area of the bus drive to the Middle school. The heavy wear in this area will require a monitoring and
spot repair. Other areas of the drive/parking require crack sealing and relining of pavement marking.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

The Bus drive to the Middle School will need spot repair and crack sealing. $20,000
2.3 Landscaping
Description:
Minimal landscaping exists. The flat site has lawn areas around most of the structure.
Condition and Observations:

Trees in the south East corner of the school need some pruning to prevent branches from getting close
to the access road and create other issues. Low shrubs in front are in need cut back and pruning.

Recommended Repairs
Repair concrete sidewalks that have suffered damage due to age or excessive salt usage. $20,000
2.4 Municipal Services and Utilities
a. Water and sewer
Medfield has its own water and sewerage
b. Gas

Columbia Gas

c. Electric
Eversource
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3.0 BUILDING CONDITIONS

3.1 Sub Structure/Foundation

Poured concrete foundation walls and poured slab on grade. The foundation walls are assumed to
have spread footing.

Condition and Observation:

Generally the foundation appears to be in good shape. No visible sign of cracking or movement
were observed.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves: None

3.2 Super Structure
Description:

The Building super structure is steel columns, beams, steel bar joist, and steel roof trusses. The steel
frame and cmu cavity wall structure supports the exterior brick facade. Additions and renovations in
1996 have blended into the original design. A 1996 steel entrance canopy to the north side circle with a
Kalwall skylight highlights a contemporary style to a standard brick and mortar facade.

Condition and observation:

The main building condition is in good shape. The 1996 entrance canopy brick columns (steel
superstructure with brick facade) have significant water infiltration. Efflorescence and severe water
staining is readily observed. Moisture can be seen coming out of the wall during rainy conditions.

The 1996 entrance canopy was found to have defects in the roof drainage system which created
excessive moisture problems in the brick column fagcade. (see Russo Barr report) Roof drains are inside
the brick facade and are leaking and are broken creating water issues. Investigation of the Brick facade
columns recommends redesign and replacement.

The west side brick fagade at then second floor level at the gym wall has significant crack in a limited
area in the brick. The gap could result in excess moisture to enter the brick facade.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:
The 1996 entrance canopy requires further engineering inspection and repair drawings. $10,000
Repair/replace brick columns and plumbing on the 1996 canopy $50,000

West side brick wall at the roof line/gym wall has cracking if the brick face. Further investigation of the
cracking and repair required.  $50,000
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Internal roof drains may have split and come apart and allowed water to saturate the columns masonry
from the interior to exterior. Excessive efflorescence, calcification, and structural cracking has occurred
in the brick facade.
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a)

Facades

Condition: GOOD

Description Facades: (Brick, aluminum facia,)

The brick fagcade of the original 1966 masonry is a solid construction with no cavity wall.

As noted in Section 3.2 super structure, the west side brick veneer has large cracking and
movement.

The cast concrete sills at a number of the window locations have had the mortar joints fail. The
mortar has separated or fallen out of the butt joint.

Weatherization study performed in 2014 identified a multitude of poor sealant, caulking, and
construction details that have allowed for excessive air infiltration into the school. Areas of
concern are at the roof wall intersection of the original sections of the building. (rooms 123-126
and rooms 216-235). The roof overhang and wall intersection has a gap of up to % on an inch
staffed with batt insulation. Air penetration is readily observed be the insulation being black
with dust and dirt. The differential pressure and air leakage thru the insulation makes the
insulation act as a filter, which is a tell tale sign of air leakage. The 2014 report performed
smoke tests which demonstrate significant air leakage. The report also highlighted the
overhang at the main entry glass curtain wall as an area that was improperly sealed at the time
of construction. This area was determined to be excessive and in need of resealing. Estimated
area open to weather is 10 square feet of air leakage.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

b)

Perform an exterior envelope design to address air infiltration as a major energy savings
measure. $40,000

Implement the installation of sealant and weatherization measures in the Northern Energy
Services report 2014/ exterior envelope design along the wall roof intersection and at the glass
curtain wall.  $400,000

Description Windows and Doors:

The windows are double glazed energy efficient aluminum framed window typically found in
commercial construction with a metal spandrel panel. These windows were replaced in the
1996 renovation and addition. Condition appears to be in Good condition. Windows have an
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operable awning sash.  Weathertight integral gasket ting of the windows sash has
deteriorated and fallen out or worn to a point where replacement is required.

All exterior caulking is nearing its lifecycle. Missing caulking, caulking that has pulled away from
the masonry of aluminum frame, or caulking cracking exposes the window to exterior moisture
and weather.

Main entry is a double glazed aluminum commercial store front system typically found on
commercial construction. Condition appears to be in good condition.

At the window buck frames the joint above the window system in hallway outside room 232
(and at other similar locations) was not sealed where the window system meets the structural
header. Sealant was not installed between the top of window and structural steel has resulted in
significant energy loss. (identified in the 2014 energy study)

Interior sealant at the window frame was never installed or is missing. The gap between the
frame and interior casing allows for air leakage through the rough window opening accounting
for heat loss in the classroom. (identified in the 2014 energy study)

Several door frames have light rusting conditions occurring at the base of the frame. Weather
stripping of the doors has deteriorated and gaps can be observed.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Life cycle of caulking and sealants needs to be inspected and evaluated. Removal and
Replacement of the all caulking joints at the windows is required due to life cycle failure.
Weatherization, sealing, and caulking of the entire structure required to prevent air infiltration
as an energy savings measure, and stop rusting conditions. $300,000

Evaluate and replaced damaged window weather stripping  $100,000
Remove rust on frames and repaint all exterior doors  $30,000

Replace and re-install weather stripping at all door locations $30,000

3.4 Roofing (See Russo Barr Report)
Description:

The High School has two roof materials on the structure and these are reflective of the age of the areas
added or renovated. The EDPM roofed areas cover approximately 76,600 sq ft and installed in or
around 1996. The Built Up Roofing (BUR) covers approximately 53,500 square feet of area and includes
the area of the original structure. This roof appears to be 20-25 years of age.
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Condition:

The EDPM roofing appears in generally good condition. Areas of concern are pitch pockets and the
curved wall through wall flashing/membrane intersection.

The BUR roofing is in fair to poor condition due to its age. Roof patches (poor quality), separation of the
metal flashing from the BUR material, and wind scouring of ballast areas exposing the BUR materials and
pre-mature cracking can be readily observed.

Excerpt from the Russo Barr report:
2. MEDFIELD HIGH SCHOOL

The Medfield High School is a multi-story, steel framed building with brick masonry walls
that includes one addition constructed approximately 15 years ago. The total area of
roofing is approximately 130,100 square feet. There are two types of roofing at this site:
modified bitumen built-up roofing with gravel surfacing (BUR) and adhered EPDM.
There have been sporadic leaks throughout the facility. Persistent leakage near the
Auditorium has been reported. Sporadic repairs have been performed on most areas of
the roofs.

A. BUR Roofs
The modified bitumen built-up roofing with gravel surfacing, covers approximately 53,500

square feet and appears to be over 20 years old. This roof system was apparently
installed over the original High School Building.

The condition of the BURGS roofs is poor. Built-up flashings at metal roof edges are
separating from the sheet metal and seams are failing at curbed penetrations. Seams in
expansion joints are split. Walkway pads are curling. Gravel has been wind-scoured
from many corners of various roofs. Many areas have received relatively large EPDM
patches.

This roof is near the end of its service life. Complete removal and replacement within 1
year is recommended.

B. EPDM Roofs

The adhered EPDM roof system covers approximately 76,600 square feet, appears to
be approximately 15 years old and is original to the High School addition. The EPDM
roof covering is adhered to flat rigid board roof insulation. The condition of this roof is
good except for isolated issues. There is a+/- 120 SF area of roof insulation that is soft
under foot — usually indicating moisture saturated roof insulation. There are several
pitch pockets that are failing and may allow moisture entry. Certain sheet metal window
flashings pitch inward, towards windows. Various masonry wall areas are distressed
and disrupted.
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The head custodian reported three (3) leaks; one at Door 18, one +/- 65’ north of Door
18 and one above the entrances to the auditorium addition. The leak at door 18 appears
to be a site drainage issue where water runs under the doorway due to a poorly pitched
sidewalk. The leak just north of Door 18 is directly beneath a large roof top unit and may
be related to the actual unit. The leak above the Auditorium lines up with curved
masonry throughwall flashings that are notoriously difficult to properly construct and
appear to have poorly sealed seams.

C. Recommendations
Short Term: Short-term repairs should include the following:

Application of sealants to defective sealant joints.

Application of sealant to splits in pitch pocket penetrations.

Replace suspected underlying wet insulation at EPDM roof.

Perform additional investigations into potentially leaking throughwall flashings
and HVAC equipment.

The estimated cost to perform short-term repairs and investigations is $10,000 to
$12,000.

Long Term: Long-term repairs should include the following:

o Promptly remove and replace all BURGS roofing and underlying insulation.
Tapered insulation will be required at some areas.

o Remove and replace EPDM roof systems in approximately 10 years.

¢ Remove and replace all roof drains associated with the BURGS roofs. Snake all
roof drain lines.

e Remove and rebuild disrupted brick masonry. Repoint defective mortar joints.

¢ Reconfigure windowsills.

The estimated cost to perform long-term repairs is $1.4m to $1.6M (BUR) and $2.0M to
$2.4M (EPDM).

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Near term replacement is recommended for BUR roof. While not in failure, the roof
replacement of the BUR roofing areas should be scheduled within 5 years.
Design cost $100,000 Replacement $1,600,000

Resealing flashing separation, fixing pitch pockets and general repairs of failing areas should be
addressed immediately. $10,000 per year until replacement.
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3.5 Basements / Attics
Description:

NONE EXIST

3.6 ADA Compliance

The Americans with disabilities Act (ADA) and the State of Massachusetts Accessibility Code governs
public accommodations and commercial properties. This report will only look at accommodations and
access to public facilities that are equal or similar to those available to the general public. This report
will identify areas of non-compliance, or will be in compliance if upgrades and renovations are made to
the facility that triggers mandatory resolutions. However this report is not a full ADA or Accessibility
Code assessment. Being “Public” facilities, facility upgrades, for staff or the general public, need to be
addressed, to meet the provisions of Title Il of the ADA Act.

Condition:

The current building is compliant. Upgrades address in the 1996 addition met the codes at that time for
compliance. No non conformities were observed.

3.7 Interior Finishes and Components
Descriptions:

Typical Interior finishes:

Locations Floor Walls Ceilings
Offices Carpet Painted sheetrock Acoustical tile
Corridors VCT Painted CMU walls/ Acoustical tile

glazed block/sheetrock

Bathrooms Tile Painted sheetrock/ Acoustical tile
glazed block
Class rooms VCT Painted sheetrock/ Acoustical tile

painted CMU block

Library Carpet Painted sheetrock Acoustical tile
Gym Wood floor Painted cmu Metal deck
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Conditions:

Most areas are in good condition. Carpeted areas are showing their age. Replacement of the Main
office carpet is required.

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Replace office Carpeting $20,000

Replace auditorium carpet runners $8,000
Replace library carpet $50,000

Repaint school interiors $50,000

Acoustical tiles in gym halls suffer from constant vandalism and need upgrades. $30,000

4.0 BUILDING SYSTEMS

4.1. Plumbing
Description:

The domestic service enters the building from the west side into the main water service/fire service area
in the basement. The water service has a main backflow preventer and separate fire service valving.
The observed supply piping is copper, and the waste lines are cast iron. The plumbing fixtures are
vitreous china with chrome trim. The 1996 main gas fired hot water heater with two 200 gallon water
tanks with circulating pumps supply domestic hot water to the school. One unit is 1996, the other units
2010 high efficiency hot water heater. Welded and threaded black iron pipe is used for gas piping
within the subject property.

Condition: Good/Fair

There were no reported or observed problems with the plumbing size, operation or capabilities of the
building in general. Some shut off valves and faucets have mineral deposit build up due to corrosive
action between the water and the piping. Several valves have small drip leaks o to corrosive action art
the valve and will need replacement.

Above ceiling of the administration wing, domestic piping joints have begun to weep indicating failure.
Replacement is planned for summer of 2017.

The Domestic hot water heater is nearing its life expectancy of 20 years.
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Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Replace the water tempering valve assembly $20,000
Replace Domestic hot water heater $80,000

Repair pipe leaks in administration wing $5,000

4.2 HVAC
a. Heating Plant
Description:

The building is serviced by a gas fired HB SMITH package boiler plant (3 boilers) in the mechanical room
which supplies hot water to various AHU units to support the building and its classroom Fan Coil units.
The units were installed in the 1996 with the original construction. The main supply pumps are also
located in the space.

There are XXX gas fired roof mounted Air Handling Units (AHU) and xxx unit Roof Top Units (RTU).
The large roof top units service the Gym, Café, Auditorium/auditorium foyer, and chorus roofs, Four
units have heat recovery wheels which promote energy efficiency. The RTU units supply conditioned
air to larger spaces/ hallways. Classrooms are heated with local fan coil units with hot water from the
main boiler plant

The building is controlled with a TRANE building management system. The system updates occurred in
the 1996 renovation.

Condition: Good
b. Distribution system (VAV, FCU,, exhaust)
Description:

The building is supplied with conditioned air through three air handling units that provide conditioned
air in three zones. The communications/IT closet on the second floor requires year round air
movement to cool the equipment.

Condition: good

The building distribution of the HVAC and hot water was also installed during the 1996 construction
project. The building is a combination of heated air and a radiant baseboard wall wash as a
supplemental heat source.
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The communications/IT closet on the second floor does not have enough supply or exhaust air to cool
the space. Ceiling tiles were removed from ceiling to allow hot air to leave the machine space

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

General comment - many of the components of the HVAC system are nearing the end of the
lifecycle. Motors, pumps, BMS control software lifecycles are 10 to 15 years. The building has
experience some of these components failing due to age. A system component replacement
budget needs to be implemented. Pumps, actuators, motors, condenser/contactors should be
planned for replacement in the near term.

Immediate replacement/upgrade of the energy management system should be addressed.
Upgrades of the system is required, and re-commissioning should be addressed during this
upgrade to assure proper operation of the HVAC equipment. (Utility supplier may offer some
rebates for this work upgrade/re-commissioning work) $40,000

The small RTU units are considered light duty commercial use and have a life expectancy of 20-
25 years. The use within the school puts a heavy load on these units. Currently two units are in
failure. Three units have had the fire boxes replaced due to failure and the other units are pat
the life cycle. The units that have air conditioning are $25,000 per unit

Water heater is nearing its lifecycle and should be a near term repair before failure occurs.
$100,000

The TRANE building management system is in need of updating and a recommissioning. The
system was identified in an energy audit as a software version that needs upgrade. Generally
the industry upgrades software and the communication platform every ten years.

Roof top AHU units are in good shape, but components within the units (blower motors, furnace
ignition/fire chambers) are nearing the life cycle . Replacement of components needs tom be
anticipated and budgeted for.

4.3 Electric

Description:

1200 amp electric service with new sub panels installed in the 1998 construction project.
Emergency power is supplied by a diesel fueled emergency generator system.

Condition:

All systems are in good condition.
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Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves:

Near term repair is to have an electrical specialist survey company inspect all circuit breakers or
operation and effectiveness. The pro-active survey will determine if there are any circuit
breaker concerns. $10,000

4.4 Building Fire Suppression and Fire Alarm
Description:

The property is protected by a multi-zone Fire Alarm control panel, hard wired smoke and heat
detectors, pull stations, illuminated exit lights, emergency battery lighting units, horn/light enunciators,
fire extinguishers, and full coverage 4” wet sprinkler system with check valves and tamper/flow
switches. The Fire department Siamese connections are located on the exterior of the building.. A fire
hydrant is located on a municipal sidewalks adjacent to the property. The sprinkler system and Fire
Alarm control panel is reportedly tested annually.

Condition: GOOD

Recommended Immediate Repairs, Near Term Repairs, or Replacement Reserves: None

5.0 CODE/OPERATIONAL CONCERNS

Description:

Asbestos: Due to its age and AHERA testing, the building still has asbestos containing material in the
building. The material currently is in good shape. All proposed work in the building must go thru testing
process and if need be asbestos removal prior tom work being performed. This issue must be factored
in any estimate of work to be performed.

Security:
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West gym wall cracking at the blending
the new addition to existing building.

Masonry sill mortar
seperation
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Mortar failure at sill

BUR roof flashing

separation.

BUR roofing

—

BUR flashing at HVAC and poor pitch pocket
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Medfield High School

CAPITAL PLANNING BUDGET

sq ft 186,487

System

2018 2019 2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2032

2034

2035

2036

2037

2038

Site work

2.2 Various site work Design
2.2 Paving

2.2 walkways

2.3 Cut back trees on site

Building envelope

3.3 Fagade

3.3 Canopy engineering/fagade
repair

3.3 Brick fagade repair

3.3 Sealant replacement

Windows

3.3 windows weatherstripping
3.3 sealants

3.3 Repair window arms/operation

Door

3.3 Metal doors
3.3 Doors (interior)
3.3 Weatherization

3.4 ROOF
enaineering roof
roof repair

Roof replacement

3.6 ADA Compliance

3.7 Interior

Carpet (25+ years)
VCT flooring (25+ years)
Paint

Acoustic ceilings
Lockerroom lockers
Lockerroom floors

4.1 Plumbing

Fixtures

regrout tile

Replace tempering valve
Replace Hotwater heater
Replace water shut off valves
Replace All shower valves

4.2 HVAC

Boiler 1996

ATC computer controls
HVAC engineer

Fluid pumps

Roof top unit (15 units)
Valves (ahu/vav)
Backflow preventers
Duct Cleaning

Fan coil units 100 units
Vent /exhaust fan

Air Handling unit 4 units

4.3 Electrical

Branch circiuts testing
lighting

service repair

Fire Alarm

4.4 Fire Suppression
Comprehensive inspection and
head replacement

Total Yearly Expenditure
2018
Escalated cost

3.0%
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$6,334 $45667| $396,455

125,500

$173,721

194,500

$277,310

795,500

$1,168,219

1,670,000

$2,526,025

194,000

$302,246

925,000
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40,000

$66,114

172,000

$292,818
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2,187,000
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Russo Barr Associates, Inc.
55 Sixth Road, Suite 6
Woburn, MA 01801

781-273-1537 tel
WWW .russobarr.com

January 31, 2017

Mr. Gerald McCarty, Director of Facilities
Medfield Public Schools

459 Main Street

Medfield, MA 02052

Re: Roof Condition Survey Project
Various School & Town Buildings
Medfield, Massachusetts
RBA Project No 2017003

Mr. McCarty:

Pursuant to your recent request, we are pleased to submit our Roof Condition Survey Report for
six (6) buildings. The project goal is to perform a brief overview assessment in an effort to
identify general concerns and to provide corrective repair recommendations with associated
construction cost budgets. Our assessment is based upon visual examinations and did not
include test cuts or infrared moisture testing. Short-term recommendations are defined as
minimal roof repairs to be implemented immediately in an effort to minimize leakage into the
building until the long-term recommendations can be implemented. Long-term
recommendations are defined as long lasting repairs (minimum 20-year life cycle) to be
implemented in an effort to eliminate leakage into the building.

EXECUTIVE SUMMARY

Building #1 — Blake Middle School: The PVC roofing is in poor to failed condition (22 years
old at 114,000 SF). The EPDM roofing is in good condition (10 years old at 11,700 SF).

Long-Term Repairs: Replace PVC roofing & perform certain repairs within 1-year; Estimated
Construction Cost = $2.9M to $3.4M.

Short-Term Repairs: Perform certain repairs as soon as possible; Estimated Construction
Cost = $8,000 to $10,000.

Building #2 — Medfield High School: The Built-Up Roofing (BUR) is in poor condition (20+
years old at 53,500 SF). The EPDM roofing is in good condition (15 years old at 76,600 SF).

Long-Term Repairs: Replace BUR roofing & perform certain repairs within 1-year; Estimated
Construction Cost = $1.4M to $1.6M. Replace EPDM roofing & perform certain repairs
within 5 to 7 years; Estimated Construction Cost = $2.0M to $2.4M.

Short-Term Repairs: Perform certain repairs as soon as possible; Estimated Construction
Cost = $10,000 to $12,000.

Building #3 — Wheelock School: The Built-Up Roofing (BUR) is in poor condition (20+
years old at 48,000 SF).

Long-Term Repairs: Replace BUR roofing & perform certain repairs within 1-year; Estimated
Construction Cost = $1.2M to $1.5M.

Short-Term Repairs: Perform certain repairs as soon as possible; Estimated Construction
Cost = $20,000 to $25,000.

Building #4 — Memorial School: The Built-Up Roofing (BUR) is in poor condition (20+ years
old at 32,700 SF). The Madified Bitumen roofing with a black mineral cap sheet is in failed
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condition (20+ years old at 4,800 SF). The Modified Bitumen roofing with a white mineral
cap sheet is in fair to poor condition (15 years old at 23,300 SF).

Long-Term Repairs: Replace BUR roofing and Modified Bitumen roofing & perform certain
repairs within 1-year; Estimated Construction Cost = $1.5M to $1.9M.

Short-Term Repairs: Perform certain repairs as soon as possible; Estimated Construction
Cost = $8,000 to $10,000.

e Building #5 — Medfield Public Library: The Slate roofing is in fair to good condition (20
years old at 9,200 SF). The EPDM roofing is in poor to failed condition (17 years old at 1,300
SF).

Long-Term Repairs: Replace EPDM roofing & perform certain repairs within 1-year;
Estimated Construction Cost = $35,000 to $45,000.

Short-Term Repairs: We understand Titan Roofing will be performing repairs to the slate
roofing sometime in the near future.

e Building #6 — Medfield Town Hall: The Shingle roofing is in fair condition (15 years old at
9,100 SF).

Short-Term Repairs: Perform certain repairs as soon as possible; Estimated Construction
Cost = $20,000 to $25,000.

OBSERVATIONS & RECOMMENDATIONS

1. BLAKE MIDDLE SCHOOL

The Blake Middle School is a single story, steel framed building with brick masonry walls and
includes two additions of varying ages. The total area of roofing is approximately 125,700
square feet. There are two types of roofing at this site: adhered PVC and adhered EPDM
(rubber). There have been sporadic leaks throughout the facility. Persistent leakage below the
south and west walls of the original auditorium have been reported. Numerous and extensive
repairs have been performed on all areas of the roofs.

A. PVC Roofs

The adhered PVC roof system covers approximately 114,000 square feet and is believed to
have been installed in 1995 when the major addition was constructed. The PVC roof
membrane is adhered to flat and tapered rigid board roof insulation that is attached to
concrete plank or cementitious wood fiber roof decks.

The condition of the PVC roofs is poor to failed. Despite the use of tapered insulation and
extended drain sumps, ponded water is evident on most areas except the sloped gymnasium
roof. The PVC membrane is brittle and is cracked at many areas including joints in
perimeter edge metal assemblies, at corners of curbs and at ridges at insulation joints.
Underlying wet rigid board roof insulation is expected to exist in many locations. There are
numerous repairs evident. There is debris that is clogging roof drain strainers and collecting
in corners.

There are current leaks. Leaks are reported to occur adjacent to the original Auditorium.
The south Auditorium brick masonry wall is extensively cracked and has failed sealant and
mortar joints. The roof below this wall is tied to the wall using a reglet counterflashing detalil
that cannot intercept any moisture traveling within the masonry wall (not a throughwall
flashing). Sealant applied to the reglet flashing is failed. This wall should be covered 100%
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with a watertight covering (sheet metal cladding or roof membrane) tied into the roof below.
Leaks are also reported to occur along the west Auditorium wall and we believe the sources
of these leaks are the low wall flashing heights and deteriorated smoke release vents located
within the brick masonry wall. The south gutter serving the sloped gymnasium roof is
leaking in several locations and we believe the cause of these leaks is failed seams.

There are other defective building conditions that may lead to leaks but are not necessarily
roof related. These defects include deteriorated brick masonry at the chimney, poorly
pitched windowsill flashings that directs water toward the building and failed sealant joints
applied to various wall components. Some insulated glazing that is part of the main entrance
canopy is fogged/failed and although not a leak source, is unsightly. We observed an
electric outlet that is hanging from a roof soffit and is not protected from the weather. Plastic
skylight domes are brittle/aged.

This roof is near the end of its service life. Complete removal and replacement within 1 year
is recommended.

B. EPDM Roof

The adhered EPDM roof system covers approximately 11,700 square feet and appears to be
approximately 10 years old. The EPDM roof membrane is adhered to flat rigid board roof
insulation. The condition of this roof is good except for one issue. There was a leak at a
natural gas supply roof penetration. This penetration includes an elbow located
approximately 3” above the roof surface that is very difficult to properly flash. A recent repair
using bituminous roof cement apparently stopped water leakage for now but eventually, the
bituminous material will degrade the EPDM roofing and the leak will resume. A proper repair
could include removal of the bituminous material; reworking the gas supply line and installing
a proper EPDM pipe wrap detail.

C. Recommendations

Short Term: Short-term repairs should include the following:

Application of sealants to defective mortar joints in the south auditorium wall.
Replacement of failed sealants related to reglet counterflashing.

Application of sealant to splits in PVC flashing at roof edges and at curbs.
Welding of PVC patches at splits in the gymnasium gultter.

Reconfigure and re-flash the gas pipe penetration at the EPDM roof.

The estimated cost to perform short-term repairs is $8,000 to $10,000.

Long Term: Long-term repairs should include the following:

e Remove and replace all PVC roofing and underlying insulation. Tapered
insulation will be required at most areas.

¢ Remove and replace all roof drains. Snake all roof drain lines.

¢ Remove and replace low throughwall flashings. Clad certain deteriorated exterior
masonry walls. Replace/relocate auditorium smoke release vents. Repoint
defective mortar joints.

¢ Remove and replace skylight domes, defective insulated glazing panels and
reconfigure windowsills.

The estimated cost to perform long-term repairs is $2.9M to $3.4M.

2. MEDFIELD HIGH SCHOOL
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The Medfield High School is a multi-story, steel framed building with brick masonry walls that
includes one addition constructed approximately 15 years ago. The total area of roofing is
approximately 130,100 square feet. There are two types of roofing at this site: modified bitumen
built-up roofing with gravel surfacing (BUR) and adhered EPDM. There have been sporadic
leaks throughout the facility. Persistent leakage near the Auditorium has been reported.
Sporadic repairs have been performed on most areas of the roofs.

A. BUR Roofs

The modified bitumen built-up roofing with gravel surfacing, covers approximately 53,500
square feet and appears to be over 20 years old. This roof system was apparently installed
over the original High School Building.

The condition of the BURGS roofs is poor. Built-up flashings at metal roof edges are
separating from the sheet metal and seams are failing at curbed penetrations. Seams in
expansion joints are split. Walkway pads are curling. Gravel has been wind-scoured from
many corners of various roofs. Many areas have received relatively large EPDM patches.

This roof is near the end of its service life. Complete removal and replacement within 1 year
is recommended.

B. EPDM Roofs

The adhered EPDM roof system covers approximately 76,600 square feet, appears to be
approximately 15 years old and is original to the High School addition. The EPDM roof
covering is adhered to flat rigid board roof insulation. The condition of this roof is good
except for isolated issues. There is a+/- 120 SF area of roof insulation that is soft under foot
— usually indicating moisture saturated roof insulation. There are several pitch pockets that
are failing and may allow moisture entry. Certain sheet metal window flashings pitch inward,
towards windows. Various masonry wall areas are distressed and disrupted.

The head custodian reported three (3) leaks; one at Door 18, one +/- 65’ north of Door 18 and
one above the entrances to the auditorium addition. The leak at door 18 appears to be a site
drainage issue where water runs under the doorway due to a poorly pitched sidewalk. The
leak just north of Door 18 is directly beneath a large roof top unit and may be related to the
actual unit. The leak above the Auditorium lines up with curved masonry throughwall
flashings that are notoriously difficult to properly construct and appear to have poorly sealed
seams.

C. Recommendations

Short Term: Short-term repairs should include the following:

Application of sealants to defective sealant joints.

Application of sealant to splits in pitch pocket penetrations.

Replace suspected underlying wet insulation at EPDM roof.

Perform additional investigations into potentially leaking throughwall flashings and
HVAC equipment.

The estimated cost to perform short-term repairs and investigations is $10,000 to
$12,000.

Long Term: Long-term repairs should include the following:
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e Promptly remove and replace all BURGS roofing and underlying insulation.
Tapered insulation will be required at some areas.

¢ Remove and replace EPDM roof systems in approximatekty 10 years.

¢ Remove and replace all roof drains associated with the BURGS roofs. Snake all
roof drain lines.

¢ Remove and rebuild disrupted brick masonry. Repoint defective mortar joints.

e Reconfigure windowsills.

The estimated cost to perform long-term repairs is $1.4m to $1.6M (BUR) and $2.0M to
$2.4M (EPDM).

3. RALPH WHEELOCK SCHOOL

The Ralph Wheelock School is a multi-story, steel framed building with brick masonry walls and
pre cast concrete window panels. The total area of roofing is approximately 48,000 square feet.
There is one type of roofing at this site: modified bitumen built-up roofing with gravel surfacing
(BUR). There have been sporadic leaks throughout the facility. There are no active leaks
reported. Sporadic repairs have been performed on most areas of the roofs.

A. BUR Roofs

The modified bitumen built-up roofing with gravel surfacing, appears to be over 20 years old.
The condition of the BUR roofs is poor. Built-up flashings at metal roof edges are separating
from the sheet metal and seams are failing at curbed penetrations. Walkway pads are
curling. Skylight domes are aged, cracked and deteriorated. Recent boiler installations
included new flue penetrations that are poorly flashed. Slope to drain is minimal at best.
Several gutters were bent by trespassers. One access ladder leading to the Auditorium roof
is loose.

There are many canopy roofs consisting of cast-in place-concrete only. At least one of these
canopies leak. We recommend that a liquid applied coating be applied to the weathering
surfaces of these canopies.

This roof is near the end of its service life. Complete removal and replacement within 1 year
is recommended.

B. Recommendations

Short Term: Short-term repairs should include the following:
Replacement of failed base flashings.

Replacement of defective skylight domes with fall protection.
Properly flash recent boiler flue penetrations.

Secure loose access ladder.

The estimated cost to perform short-term repairs and investigations is $20,000 to
$25,000.

Long Term: Long-term repairs should include the following:
e Promptly remove and replace all BURGS roofing and underlying insulation.
Tapered insulation will be required at some areas.
¢ Remove and replace all roof drains. Snake all roof drain lines.
¢ Remove and rebuild disrupted brick masonry. Repoint defective mortar joints.
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The estimated cost to perform long-term repairs is $1.2M to $1.5M.

4. MEMORIAL SCHOOL

The Memorial School is a single story, steel framed building with brick masonry walls that
includes additions of varying ages. The total area of roofing is approximately 60,800 square feet.
There are three (3) types of roofing at this site: modified bitumen built-up roofing with gravel
surfacing (BUR) and two ages of modified bitumen built-up roofing with mineral cap sheet
surfacing (Mod Bit). There have been sporadic leaks throughout the facility. Numerous and
extensive repairs have been performed on all areas of the roofs.

A. BUR Roofs

The BUR roof system covers approximately 32,700 square feet and appears to be over 20
years old. The condition of the BUR roofs is poor. Built-up flashings at metal roof edges are
separating from the sheet metal and seams are failing at curbed penetrations. Walkway
pads are curling. Slope to drain is minimal at best. Two pitch pockets have failed sealer.
Ponding water exists at many areas near roof edges and the ponding appears to coincide
with leak locations. This roof is near the end of its service life. Complete removal and
replacement is recommended.

B. Mod Bit Roofs (white cap sheet)

The Mod Bit roofing system (with white cap sheet) covers approximately 23,300 square feet
and appears to be approximately 15 years old. The roof covering is adhered to flat rigid
board insulation applied to roof decks are nearly flat or slope at approximately 3” per foot to
gutters. The condition of this roof is fair to poor; much of the lower roof edges negatively
slope. Tie-ins to other roof systems are cracked and split open. The resulting ponded water
also coincides with reports of leakage into the building. Extensive patching of the roof edges
may perform well for a very short term but proper repair should include reconstruction of the
roof edges to promote positive drainage. This roof is near the end of its service life.
Complete removal and replacement is recommended.

C. Mod Bit Roofs (black cap sheet)

The Mod Bit roofing systems (with black cap sheet) covers approximately 4,800 square feet
and appear to be greater than 20 years old. These roofs slope to roof drains at
approximately 3” per foot. The condition of these roofs is failed. Much of the lower roof
edges negatively slope. The resulting ponded water also coincides with reports of leakage
into the building. This roof is near the end of its service life. Complete removal and
replacement is recommended.

D. Recommendations

Short Term: Short-term repairs should include the following:
¢ Remove ponded water and seal all laps in the Mod Bit cap sheets.
e Strip in all splits in bituminous membranes.

The estimated cost to perform short-term repairs and investigations is $8,000 to $10,000.

Long Term: Long-term repairs should include the following:
e Promptly remove and replace all BURGS and Mod Bit roofing and underlying
insulation. Tapered insulation will be required at some areas.
¢ Remove and replace all roof drains. Snake all roof drain lines.
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e Rebuild roof edges are required to eliminate low spots.

The estimated cost to perform long-term repairs is $1.5M to $1.9M

5. MEDFIELD PUBLIC LIBRARY

The Medfield Public Library is a two story, steel and wood framed building with brick masonry
walls that includes one addition built in 1998. The total area of roofing is approximately 10,500
square feet. There are two types of roofing at this site: natural slate and adhered EPDM. There
have been sporadic leaks throughout the facility. Numerous and extensive repairs have been
performed on EPDM roofing. There are no current leaks reported at this site.

A. Slate Roofs

The natural slate roof system covers approximately 9,200 square feet and appears to be
19 years old. The slate roofing is applied to wood roof decks that slope at 12” per foot.
The condition of the slate roofing is fair to good. There are approximately 40 slates that
are missing or broken. Four areas of copper ridge cap have become loose. There is
approximately 30 linear feet of gutter that appears to have been damaged by snow slide.
We understand Titan Roofing will be performing the needed repairs soon.

B. EPDM Roofs

The adhered EPDM roof system covers approximately 1,300 square feet and is reported
to be 17 years old. The EPDM roof covering is adhered to rigid board roof insulation at
the center of the complex and at dormers built into the slate roof slopes. The center roof
is heavily congested with HVAC equipment. There is a build-up of debris. The condition
of the roofs at dormers is fair. The condition of the EPDM roof in the center of the
complex is poor. Extensive repairs have been performed and we expect future abuse by
tradesmen when servicing the HVAC equipment. We found many small punctures and
tears in the EPDM roof membrane where the EPDM roof is applied to sloped roof decks
below the slate roofing.

C. Recommendations

Long Term: Long-term repairs should include the following:
e Promptly remove and replace the EPDM roofing and underlying insulation.
Tapered insulation will be required.
e Snake all roof drain lines.
The estimated cost to perform long-term repairs is $35,000 to $45,000.

6. MEDFIELD TOWN HALL

The Medfield Town Hall is a multi-story, wood framed building with brick masonry bearing walls.
An addition was added in 1997. The total area of roofing is approximately 9,100 square feet.

A. Shingle Roofs

There is one type of roofing at this site: heavy weight, tabbed, asphalt shingles. The style
of shingles indicates that the shingles are “Slateline” as manufactured by CertainTeed.
The shingles are installed at a very steep slope estimated at 18” per foot. There are no
active leaks reported. The asphalt shingle roofing is reported to be approximately 15
years old. Generally, the heavy weight asphalt shingles are warranted against defects in
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materials for 40 years for commercial applications. There are stronger warranties that
are available that may be applicable to this project.

The condition of the shingle roof is fair. Approximately 70 shingle tabs are missing. The
missing shingles may be due to poor installation, poor wind seal adhesive or the lack of
hand sealing the tabs (often a requirement when working on very steep slopes). These
deficiencies may exist throughout the project. Depending upon the extent of warranty
provided with the installation, the cost of repair may be covered. We recommend that
the Owner review the project files to determine if a warranty exists and the extent of
coverage.

B. Recommendations

Short Term: Short-term repairs should include the following:
¢ Replace all missing shingle tabs.

The estimated cost to perform short-term repairs (if warranty coverage is not available)
is $20,000 to $25,000. Note: Hand sealing of shingle tabs may be required but at this
stage it is unknown if this is needed; estimate cost does not include any hand sealing of
shingle tabs.

After your review, we recommend a meeting promptly take place with all involved parties to
review the report.

Very truly yours,

Andrew N. Barr, P.E., MCPPO
Principal

Phone:

781-273-1537 X20

Email: abarr@russobarr.com
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PHOTOGRAPHIC DOCUMENTATION
Roof Condition Survey Project

Various School & Town Buildings
Medfield, MA

Photo 1

Blake Middle
School

Aerial view of the
Blake Middle
School.

Photo 2

Blake Middle
School

Typical PVC roof
area. Sloped
gymnasium roof
is in the
background.
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Roof Condition Survey Project

Various School & Town Buildings
Medfield, MA

Photo 3

Blake Middle
School

EPDM roof area.

Photo 4

Blake Middle
School

PVC seams
patched with
incompatible
bituminous
materials.
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Roof Condition Survey Project

Various School & Town Buildings
Medfield, MA

Photo 5

Blake Middle
School

PVC roof with
tapered insulation
still ponds water.

Photo 6

Blake Middle
School

Many corners of
the PVC roof
membrane are
split.
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Roof Condition Survey Project

Various School & Town Buildings
Medfield, MA

Photo 7

Blake Middle
School

South wall of the
Auditorium is
deteriorated
allowing water to
bypass the reglet
counterflashing
below.

Photo 8

Blake Middle
School

West Auditorium
wall has very low
flashing heights
and deteriorated
smoke vent
doors.
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Roof Condition Survey Project

Various School & Town Buildings
Medfield, MA

Photo 9

Medfield High
School

Aerial view.

Photo 10

Medfield High
School

General view of a
typical built-up
roof with gravel
surfacing.
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Various School & Town Buildings
Medfield, MA

Photo 11

Medfield High
School

General view of a
typical EPDM
roof.

Photo 12

Medfield High
School

Built-up roof
system has
delaminated from
edge metal.
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Various School & Town Buildings
Medfield, MA

Photo 13

Medfield High
School

Seams in the
expansion joints
are failing.

Photo 14

Medfield High
School

Brick masonry is
disrupted and
sealants joints
are failed in
certain locations.
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Roof Condition Survey Project

Various School & Town Buildings
Medfield, MA

Photo 15

Medfield High
School

Throughwall
flashing in the
curved wall above
the auditorium do
not appear to be
sealed.

Photo 16

Medfield High
School

Failing pitch
pocket.

315




PHOTOGRAPHIC DOCUMENTATION
Roof Condition Survey Project

Various School & Town Buildings
Medfield, MA

Photo 17

Ralph Wheelock
School

Aerial view.

Photo 18

Ralph Wheelock
School

Typical view of
the bituminous
built-up roof
system.
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Various School & Town Buildings
Medfield, MA

Photo 19

Ralph Wheelock
School

Curling walkway
pads.

Photo 20

Ralph Wheelock
School

Failed base
flashings.
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Various School & Town Buildings
Medfield, MA

Photo 21

Ralph Wheelock
School

Damaged gultter.

Photo 22

Ralph Wheelock
School

Poorly flashed
boiler flues (white
PVC pipes).
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Various School & Town Buildings
Medfield, MA

Photo 23

Ralph Wheelock
School

Damaged/
deteriorated
skylight domes.

Photo 24

Ralph Wheelock
School

Cast in place
concrete
canopies.
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Various School & Town Buildings
Medfield, MA

Photo 25

Memorial School

Aerial view.

Photo 26
Memorial School

Typical built-up
roof system.
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Various School & Town Buildings
Medfield, MA

Photo 27
Memorial School
Typical newer

Mod Bit roof
system.

Photo 28
Memorial School

Typical older Mod
Bit roof system.
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Various School & Town Buildings
Medfield, MA

Photo 29
Memorial School

Paoorly pitched
roof edges allow
ponded water and
possible leaks.

Photo 30
Memorial School

Poorly pitched
roof edges at the
older Mod Bit
roofs allows
ponded water and
possible leaks.
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Various School & Town Buildings
Medfield, MA

Photo 31
Memorial School

BUR flashing
edges are worn.

Photo 32
Memorial School

Extensive
patching
throughout the
older Mod Bit roof
systems.
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Roof Condition Survey Project

Various School & Town Buildings
Medfield, MA

Photo 33
Medfield Library

Aerial view.

Photo 34
Medfield Library

Typical view of a
slate roof surface.
Note the broken
slate.
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Various School & Town Buildings
Medfield, MA

Photo 35
Medfield Library
Typical view of

center EPDM roof
system.

Photo 36
Medfield Library

Two of many
punctures and
tears in the
EPDM roof.

-18 -
325




PHOTOGRAPHIC DOCUMENTATION
Roof Condition Survey Project

Various School & Town Buildings
Medfield, MA

Photo 37
Medfield Library

Failing EPDM
seam.

Photo 38
Medfield Library

Damaged gutter.
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Various School & Town Buildings
Medfield, MA

Photo 39

Medfield Town
Hall

Aerial view.

Photo 40

Medfield Town
Hall

Typical view —
dark spots on roof
are missing
shingle tabs.
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Various School & Town Buildings
Medfield, MA

Photo 41

Medfield Town
Hall

Typical view —
dark spots on roof
are missing
shingle tabs.

Photo 42

Medfield Town
Hall

Typical view —
dark spots on roof
are missing
shingle tabs.

-21-
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The Town of Medfield Energy
Reduction Plan

Prepared by the Metropolitan Area Planning Council in coordination
with the Town of Medfield & the Medfield Energy Committee

In fulfillment of the

Massachusetts Green Communities Grant Program Criterion 3

November 2016
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I. Purpose and Acknowledgements

A. Letters from Both the Town Administrator and the Superintendent Verifying
Adoption of the ERP
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B. List of Contributors:

The collaborative efforts of many municipal stakeholders served to produce this
energy reduction plan.

This plan was written by the Metropolitan Area Planning Council (MAPC), in
coordination with Medfield municipal staff and the Medfield Energy Committee.

Much of the information in this plan was derived from energy audits performed
by Rise Engineering (led by Sam Nutter), AECOM (led by Derrek Brown),
municipal staff and Energy Committee members. Preliminary discussions
regarding audit feasibility and coordination were advised by Eversource
representative Steve Grattan and Columbia Gas representative Ernie Robinson.
Additional resources and calculations were provided by the Fred Davis
Corporation for streetlight measures and by MAPC for behavioral-based and
fuel-efficient vehicle measures.
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Il. Executive Summary

A. Narrative Summary of the Town
The Town of Medfield is a Norfolk County community situated about 17 miles
southwest of Boston. Medfield was first settled in 1649, and was officially
incorporated in 1651. With an area of 14.4 square miles, Medfield has a
population of 12,024 according to the 2010 Census. The Town is governed by a
Board of Selectmen with Open Town Meeting.

B. Green Communities Designation Progress

In 2008, the Medfield Board of Selectmen appointed an Energy Committee to
look at the Town’s energy use, as well as residents’ and businesses’ energy use
and explore energy efficiency solutions. With diligent work by Town
Departments, energy use has declined 26% from 2008 through 2016. An
objective of the Energy Committee since 2011 has been to qualify Medfield as
a Department of Energy Resources (DOER) Green Community. To meet the
Green Communities Criteria #1 &#2, a Solar By-Law was passed at the 2014
Town Meeting. In 2015, an Energy Efficient Vehicle Policy was adopted to meet
Criterion #4. The Stretch Energy Code meeting Criteria #5 was adopted at the
2016 Town Meeting, leaving only the acceptance of a 5 year plan for energy
reduction (Criterion #3) to meet all the necessary criteria to become a
Massachusetts Green Community.

Criteria
already . .
met (as Deé:'?t:::on Description Year of
of Nov Adoption
3, 2016)
Provide as-of-right siting in
designated locations for
Criterion 1 renewable/ah‘e-rnahve
energy generation (or 2014
research & development, or
manufacturing facilities)
Adopt an expedited
Criterion 2 application and permit

process for as-of-right energy 2014
facilities
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Establish an energy use
baseline and develop a plan

Criterion 3

to reduce energy use by 20%

within five years

Criterion 4 .
vehicles

Purchase only fuel-efficient

2015

Set requirements to minimize

life-cycle energy costs for

new construction; one way to

Criterion 5

Code.

meet these requirements is to 2016
adopt the new Board of
Building Regulations and
Standards (BBRS) Stretch

This document is Medfield’s 5 year plan for reducing energy usage by 20% or
more. With the adoption by the School Committee and the Select Board, this
Energy Reduction Plan, together with the documentation meeting the other four
criteria will be submitted to DOER by or before November 21, 2016, so that
that Town meets all requirements to become a Green Community.

This Energy Reduction Plan will serve as a basic blueprint to guide the Town’s
energy efficiency activities through 2020, and may be subject to change. The
plan will integrate with the Town’s Capital Improvements Plan, and together will
be synergistic in meeting goals of efficiency, cost savings, and overall municipal

building needs.

Energy Conservation Measures (ECM:s) identified in this report and
accompanying Table 4 spreadsheet, will require further engineering and cost
analysis prior to procuring equipment and installation services.

. Summary of Municipal Energy Uses
e Total Number of Municipal Buildings: 14
e Total Number of Municipal Vehicles: 113

e Total Number of Street Lights and Traffic Lights: 347 streetlights and 6 traffic

lights

e Water and Sewer: owned and operated by the Town of Medfield

e Wastewater Treatment Plant: 1

e Pumping and Flow Stations: 1 Water Pumping; 8 Sewer Pumping, 6 Sewer

Flow
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Table 1: Municipal Energy Use Summary

| Number | Ownership

Buildings (14)

Oil Heat 1

Natural Gas Heat 10

Propane Heat 1

Biomass Heat 0

Other Heat Type 0
Vehicles

Non-Exempt 3

Exempt 111
Street Lights 347 Eversource
Traffic Lights 6 Municipality
Water and Sewer

Wastewater Treatment Plant 1 Municipality

Water Pump Station 1 Municipality

Sewer Pump Stations 8 Municipality

Sewer Flow Stations 6 Municipality

D. Summary of Energy Use Baseline and Plans for Reduction

Table 2b: Summary of Municipal Energy Use: Baseline Year FY 2015

Energy Consumption in

% of Total Baseline

Category MMBTU (FY2015) Energy Consumption
Weather

Buildings 45,369 |  Normalized 75.93%
Vehicles 7,318 BJ::';::AE,;;;%Y 12.25%
Street/Traffic Lights 390 0.65%
Water/Sewer/Pumping 6,623 11.08%
Open Space 53 0.09%
Total 59,753 56,759 100.00%

Energy Use Baseline Inventory

A. Ildentification of the Inventory Tool Used — The Town of Medfield used the
Department of Energy Resources’ (DOER) MassEnergylnsight (MEI) web-based

energy inventory and analysis tool.
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Identification of the Baseline Year — Fiscal Year (FY) 2015 will serve as the
baseline year. FY 2015 ran from July 1, 2014 to June 30, 2015. This means
that the Town aims to have a five-year plan for FY 2016 through FY 2020.

Weather Normalization — The 20% energy reduction goal, per DOER’s
requirements, will be measured using annual weather-normalized energy
consumption data. However, weather-normalized data is only available at the
overall Town consumption level, and not for individual facilities. Therefore, for
the purposes of the analysis that follows in the document, non-weather-
normalized data was used.

Municipal Energy Consumption for the Baseline Year (FY 2015) — During the
FY 2015 baseline year, the municipality used 59,753 MMBTUs of energy. The
weather-normalized energy-use for FY 2015 is 56,759 MMBTUs

Table 2b: Summary of Municipal Energy Use: Baseline Year FY 2015 and Projected
Energy Savings from selected Energy Conservation Measures (ECMs)

Savings as % of
0
Energy o of Total Projected Total MMBTU
. MMBTU
Cateqor Consumption Baselin Planned Weather-
ategory in MMBTU :ns:r € MMBTU Normalized
(FY2015) Weather vy Savings | Baseline Energy
. Consumption )
Normalized Consumption
Buildings 45,369 Baseline 75.93% 10,391 89.55%
Vehicles 7,318 | Energy Use 12.25% 994 8.57%
Street/Traffic Lights 390 0.65% 218 1.88%
Water/Sewer/Pumping 6,623 11.08% 0 0.00%
Open Space 53 0.09% 0] 0.00%
Total 59,753 56,759 100.00% 11,603 100.00%

In order to reach the Green Communities goal of reducing energy consumption by
20%, Medfield will need to reduce its overall weather-normalized energy
consumption in FY2015 by 11,352 MMBTUs.

8 | Medfield
Energy Reduction Plan 2016

336




Table 3a and 3b present energy-use for each municipal facility in native units and
MMBTUs.

Buildings: Medfield’s 14 buildings used 45,369 MMBTUs, around 75.9% of
Medfield’s total municipal energy use. Among municipal buildings, school
buildings made up 79.3% of energy consumption. The buildings with the
greatest energy use is Medfield High School (14,030 MMBTU:s), followed by
Blake Middle School (8,766 MMBTUs).

Table 2¢c: Summary of Energy Use in Buildings: Baseline Year FY 2015

Building Energy
Buildings Consumption in
MMBTU (FY2015)

% of Total Building Energy
Consumption (FY2015)

Medfield HS 14,030 30.92%

School Blake MS 8,766 19.32%
i Dale Street ES 5,423 11.95% | 79.32%

Consumption: Memorial ES 4,268 9.41%

Wheelock ES 3,497 7.71%

Town Garage 5,983 13.19%

Medfield Public Library 1,003 2.21%

Town Hall 801 1.77%

Non-School Council on Aging: Cer.'n‘er 639 1.41%
Buildings’ at Medfield e
Energy Police Dept 604 1.33% 0870

S Fire Dept 182 0.40%

Solid Waste 107 0.24%

MEMA 58 0.13%

Pfaff Center 7 0.02%

45,368 100.00% 100.00%

New Construction:

In 2016, following the selected energy-use baseline year (FY2015), the Town of
Medfield constructed a new Public Safety Building to replace its Police and Fire
Station buildings listed in the baseline year. The new Public Safety will be
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operational in Fall 2016 and will have a gross square footage of 40,690 sq ft.
This will replace the existing Police and Fire Station buildings’ gross square
footage of 11,400 sq ft. Due to its larger size, this building will increase the
Town’s energy load once it goes online.

Per consultation with DOER, the Town will incorporate this building stock change
in its first annual report, after the building is in operation. For replacements of
existing buildings, DOER requires that energy-use be apportioned according to
the difference in square footage of the old and new building. “If the new
building is larger than the replaced building, then the energy use will be
apportioned according to the difference in their square footages. For example,
if a 1000 sq foot building was replaced with a 1500 sq feet (an additional
33%), then 67% of the energy bills for the building would be accounted for in
monitoring the community’s progress towards meeting its 20% energy reduction
target.”

Street/Traffic Lights: There are 347 streetlights in Medfield. Additionally,
Medfield has 6 traffic lights. Traffic and street lights consume 390 MMBTUs,
0.65% of the Town’s energy use.

Vehicles: Medfield’s 114 municipal vehicles use 12.3% of the baseline total, or
7,318 MMBTUs.

Water/Sewer Facilities: Water supply and waste water treatment consume 11%

of total municipal energy consumption, or 6,623 MMBTUs. Medfield is serviced
for wastewater by the Town. The Town also owns and operates drinking water
wells and pumping stations. In 2016, following the selected energy-use baseline
year, the Town of Medfield applied solar energy to its Wastewater Treatment
Plant, which is expected to generate 300,000 kilowatt-hours of electricity a
year and provide 40 percent of the plant’s yearly power consumption.

This renewable energy generation project at the Wastewater Treatment Plant
will be complementary to the energy efficiency efforts of the Town, enhancing
the Town’s overall sustainability activities. It is important to note, however, that
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the electricity generated at the Wastewater Treatment Plant will be considered
a fuel source once operational, and should be included as a type of energy
usage in future Green Communities annual reporting. The Massachusetts
Department of Energy Resources (DOER) does not allow renewable energy

projects to be used towards the 20% reduction for the Green Communities
program.
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E. Energy Consumption for Baseline Year FY2015
The following tables illustrate detailed energy-use by facility.

Table 3a: Municipal Energy Consumption for Baseline Year FY 2015 (Native Units)
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Table 3b: Municipal Energy Consumption for Baseline Year FY 2015 (MMBTU)
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IV.

Energy Reduction Plan

A. Narrative Summary

See the accompanying Table 4 in the attached Excel spreadsheet for the Energy
Conservation Measures that the Town will pursue in order to achieve 20.44%
energy consumption reductions in 5 years. Those measures are also listed below:

1. Overview of Goals for Years 1-3:

e Two new boilers replaced end-of-life boilers at Wheelock Elementary
School in Summer 2016, bringing the efficiency from 80% to 92%.

e Town Garage HVAC controls commissioning was completed in Spring
2016.

e Lighting retrofits were made at the Waste Water Treatment Plant in
2016.

e Interior and exterior lighting retrofits were made at the Council of Aging
building, the Medfield Public Library and Town Hall are currently
underway.

e Weatherization at Council of Aging building entrance is underway.

e Retrofit interior and exterior lighting with energy efficient fixtures and
bulbs at Blake Middle School, Dale Street Elementary School, Medfield
High School, Memorial Elementary School, Wheelock Elementary School
and Town Hall (parking lights).

e Perform a comprehensive retro-commissioning of the EMS system at
Medfield High School and Memorial Elementary School.

e |[nstall Domestic Hot Water (DHW) measures such as low-flow aerators,
spray valves and showerheads at Blake Middle School, Dale Street
Elementary School, Medfield High School, Memorial Elementary School,
Medfield Public Library, Town Hall, and Wheelock Elementary School.

e Insulate roof at time of roof replacement at Blake Middle School.

e Replace domestic hot water storage tanks with more efficient tanks at
Blake Middle School.

e Implement a behavioral-based electricity-use reduction strategy at Blake
Middle School and Medfield High School, in coordination with the
administration, teachers, students and the facilities department.
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Install steam traps at Dale Street Elementary School.
Conduct weatherization and HVAC upgrades at Medfield Public Library.
Adopt a city-wide “No Idling” policy for all municipal vehicles.

Incorporate a switch to 100% synthetic oil for all municipal vehicles’ oil
replacement.

Closely monitor vehicle tire air pressure to maintain vehicle fuel efficiency.
Institute the use of a Digital Fleet Management System.

Retrofit streetlights.

2. Overview of Goal for Years 4-5:

Retrofit interior lighting with energy efficient fixtures and bulbs at
Medfield High School and Town Garage.

Perform a comprehensive retro-commissioning of the EMS system at Blake
Middle School and Town Hall.

Install an EMS at Medfield Public Library.

B. Path to 20% Energy Use Reduction by the end of Fiscal Year 2020

1.

Program Management Plan for Implementation, Monitoring, and Oversight

The Town Energy Committee, in collaboration with the Facilities Director, will be
responsible both for oversight of the Energy Reduction Plan and for
implementation of energy conservation measures within the Town. Medfield’s
Energy Committee and Facilities Director, Gerard McCarty, will be responsible
for the annual reporting requirements to maintain designation and eligibility for
annual competitive grant funding.

In order to ensure progress in reaching the Town’s 20% goal, the Town will
designate the Facilities Director, Gerard McCarty to develop a progress update
to the Energy Committee every quarter and will update the Board of Selectmen
and School Committee on progress annually. In addition, progress updates on
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the Energy Reduction Plan will be included in the Energy Committee’s annual
report to the Board of Selectmen and Town Administrator.

The Town would also benefit from having a full- or part-time Energy
Coordinator to execute these and other energy efficiency and renewable
energy activities. The Energy Conservation Measures identified through the
energy auditing process and those not yet realized could bring significant
energy and cost savings to the municipality, and those annual cost-savings often
exceed the salary needed for a full- or part-time energy coordinator.

DOER’s Energy Management Basic’s Report! notes that “In some local
governments, energy cost savings are: -put in the general fund, -returned to
individual departments for their own use to encourage saving energy, or — used
to fund more energy efficiency upgrades.”

2. Summary of Energy Audit(s) or Other Sources for Projected Energy Savings

The attached spreadsheets and audit reports detail efficiency interventions that
reduce overall municipal energy consumption by 20.44% over the next four to
five years as identified by Rise Engineering, AECOM, the Town of Medfield, the
Fred Davis Corporation, and MAPC.

References for each measure are cited in Table 4 and referenced reports are
included as appendices to the Energy Reduction Plan. Projected MMBTU savings
for each category (buildings, vehicles, street and traffic lights, water and sewer,
and open space) are subtotaled to arrive at a municipal grand total of 11,603

MMBTUs.

Energy Management Systems across Municipal Facilities:

The Facilities Director will lead a comprehensive analysis on building controls
across many municipal facilities, and will bring in a third-party to assess the
functionality and effectiveness of existing energy management systems (software
and hardware), as well as looking into needs for new energy management systems.

! http://www.mass.gov/eea/docs/doer/green-communities/ems/energy-basics-7-15-13-update.pdf
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General Measures:

Other projects (not listed in Table 4) that the Town would like to further assess
and pursue include:

e Weatherization (installed insulation and weather-stripping) of the Pfaff
Center. Existing estimates anticipate annual energy savings of 160
MMBTUs and annual cost savings of $1,440.

e Roof replacement with insulation upgrades at Wheelock Elementary
School.

e Energy-efficient window replacements at Wheelock Elementary School.

e Building Operator Certification (BOC) Training for the Facilities Director
and /or future Energy Coordinator/Manager. Data shows that having a
BOC certified operator can bring annual electricity savings of 100,500
kwhs and 1,400 therms.2

3. Street Lighting

The Town will develop a plan to purchase its 347 streetlights from Eversource. The
price of purchase as stated by Eversource is $1 total. The plan to convert all lights
to LED will be developed as the maintenance and repair options are clarified. This
project will save the Town more than $35,000/year in energy costs.

C. Summary of Long-Term Energy Reduction Goals — Beyond 5 Years

1. Municipal Buildings (including schools)

To better strategize for the long-term maintenance and management of municipal
buildings, Medfield will work with internal schools and Town staff as well as outside
consultants, when necessary, to assess and document the condition of major
municipal buildings on an annual basis. In addition to exposing continuing
opportunities for energy use reductions, this effort will provide the Town with a
clear, long-term asset management strategy for the effective budgeting and
maintenance of buildings.

? http://www.theboc.info/wp-content/uploads/2015/09/BOC-Energy-Savings-FAQ-2015.pdf
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Additionally, the Town could take the following measures for municipal buildings:

e Adopt a Certified Green Building Standard (e.g., LEED Silver or Gold, Living
Building Challenge) as the design and construction minimum for the renovation
and new construction of all municipal facilities, and

e Implement a routine load-shedding program whereby peak demand energy
use is reduced and operational changes are instituted (e.g. higher AC set
points in summer, consolidated facility use during off-hours) to lessen overall
energy demand year-round.

2. Vehicles (including schools)

The Fuel-Efficient Vehicle policy will have become engrained within municipal
purchasing practices after 5 years, and the Town will seek to explore even more
efficient policies and tracking systems to enable more efficiency.

3. Perpetuating Energy Efficiency

An annual municipal audit by Town and Schools staff can tap into the knowledge of
the employees who use and maintain the building every day. It can empower
building staff to develop a detailed repair and management schedule and collect
data on problems and inefficiencies that may be missed by traditional third party
audits. Web-based application systems such as See Click Fix can be considered to
create additional real-time opportunities for efficiencies in operation and
maintenance.

The Town of Medfield will grow its capacity to retrofit and build more efficient
facilities, purchase more efficient vehicles, and illuminate the Town through more
efficient lighting throughout the 5-year period. These practices will become more
engrained in the culture of the Town and will provide opportunities to instill the
ethos into additional policies and programs for more dedicated long-term funding
streams and strategies.
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V. Appendix A.: Town of Medfield Energy Audits — Rise Engineering
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VI. Appendix B: Town of Medfield Energy Audits = AECOM
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VIl. Appendix C: Town of Medfield Energy Measures — Town of Medfield
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VIIl. Appendix D: Town of Medfield Energy Measures — MAPC
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IX. Appendix E: Town of Medfield Streetlight Measures — Fred Davis
Corporation
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X. Appendix F: MMBTU Conversion Chart = DOER

MMBTU Conversion Chari3

Fuel Energy Content of Common Fossil Fuels per DOE/EIA

BTU Content of Common Energy Units — (1 million BTU equals 1T MMBTU)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

kilowatt hour of electricity = 0.003412 MMBTU
therm = 0.1 MMBTU

ccf (100 cubic foot) of natural gas = 0.1028 MMBTU (based on U.S. consumption, 2007)

gallon of heating oil = 0.139 MMBTU
gallon of propane = 0.091 MMBTU
cord of wood = 20 MMBTU

gallon of gasoline = 0.124 MMBTU (based on U.S. consumption, 2007)

gallon of E100 ethanol = 0.084 MMBTU
gallon of E85 ethanol = 0.095 MMBTU
gallon of diesel fuel = 0.139 MMBTU
gallon of B100 biodiesel = 0.129 MMBTU
gallon of B20 biodiesel = 0.136 MMBTU*
gallon of B10 biodiesel = 0.137 MMBTU”
gallon of B5 biodiesel = 0.138 MMBTU”
barrel of residual fuel oil = 6.287 MMBTU

* If a conversion factor for a fuel you use is not provided, please contact DOER.

* Calculated Values from those of diesel and B100 biodiesel
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S CH W N OT: T Tape2af |2
HVAL Repad - L1-11e2 Friodcd == wniacy o, 2002

L ontenis

ledzonlustion

BMotes

LRespTicn a1 syslems

[Hervalions ol syslans

Histrmy of seroc

Renormmended repaing

Impreyementy

Mewt sley

Photopraphs. disecams ard support decanieors

Totroduclion

The Lilnary isu Dlend of historic and modesr. constractinn thal cxperiences signifecant demand on s
infratrpctore doe b heavy nsape ond tratfie. The ELYAL systern waz desipuad wvd insiallad ag part of the
| 9eT- 1o pepnle] A i pablic degilding, sapgored T otk professinnal and volontesr stalf, te thermonal
conne Tt dmel cperationdd case of the VAL sysiems s pacamoant Lo wig actial and perccived value nt-he
spase.

Thiz report summanzes 1he daa colleviad theeugh experience af servicing the HYAC syytemmes in b
Tihviuy, through siafT Ioieivicws, and reaeacch.

The geal af this repodt is o provide decision 1nakers with the nfaomiation neede] o make the appraprizte
meintenincs wd cipila] vz penditures on the VAL eystems for the Library and throuph miurmed
deciziony by prodoel the Town's iovestment <o the huilding and in 21x ofrastoocone,

Thiz report does make apecific recommendacions, ok i ale s ciended o eraae dialog ahout ways m
aliieve the desired comlond goals flial e e ively pravids com Bt o 15 oecepants with site and energy
efficient equipment and operating controlz.

Notes
Thiy repoert and zrsociated documels refer S pamps™ and gl oz interehiangeahly. For the purpose
bverse theee 18 00 = ghificant difforenee.

Raowl crvonted heating ard conling units are afcen rolsoed to 2 “rus-elecines ', ometiuns the onics buen
g e heul wnd use eleetgeity ocon] The Sdusinds acionym id his Lype of s is RTU. which we will
it 5L ths rgpenl

L6 i Deedpful o think of mcchaeizal spstems (o this case LVAC systeme) a8 g bao nain sections; the
"povees plant” zeetwom ond 1he “destdbucion ™ seecion. Boalers, coatrols, pemps, blowers, ooofl-mountasd
urdte, aod Genmnsos a a1 e wmpics of the posece plant portion of the system. Ductwark, vationg,
clementa, collcs, prpany, and Qus veoss wee all examples of the distiibuigon svatam, Genendlly pover
plants 1eyuie e Tieguent iepair and veplacement; hess ure the 5y Seme wilh Moy s, glachonics,
ob itz These sysiemes woes also geascelly where operating <osts can he seduced most cffecdwely. The
drstrilucion sysvernyd wre generally longer lived, Le., they tead lase for dewades. For examgaly the sone
ductwnck 15 ofien uied for three or maere differeot HYAC unies.

E.eyes furh Atlantn, Inc.
350 WalAeer Sreos, Mewoun, WO 32450 L1451 Pleaw: BL7-9Rd-4150 Faa 1 7-505-5 320 b arnaw keyeaw =5 cam
Spricklor Contrasbon Livune: SO0 AT Bagter Bleglial Dicenwc 180134 Sysione Conbractor Divews: 5745
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Madfichl Libra-= Tape s af L
IMvmd " Ropeart - L1l Frint2d: Tcbhunry B, 2312

Drescription of Systems

The buitding 15 serecd T both foresd air hoaongiecoling ond forced water healing only syatine,

Frorced? Bt Weiter Tleniing

The poimacy {ar first stape) heatiog seheme D5 a Loewad Bl widet swsbern. Tweo natural mas-1ired bolers
prowide teat These builers ave piped Tn parallel. Rifler one or boch Bedles ace fired to maintain the
desircd watsr wmperdture 127 e grven ambicot temperadore, The cotmbined heat of the beilers iz
distriboted 1lromebican the building By one of tae main cincoiatons. The two circolalors ate pipsd and
wircad i parallcl Crnly ene of the cioculabory operates at a tie, An eléclrome cotegl aystem operates the
beilex bared on tadeor imd oundoae empeeares.

The neated waler cooulutes tw 33 zones bt are Laeated thecopbool the building, Wall-meanied
Merrnogens contin B opening and closing of tao-wey valves, aimichon oo alluw e Aow of heared
water 12 e vomous beatine slerents,

Frrrsd That Aiv dleatiee

The sseoncdipy [ Aare b hesting schemz is pravided by Taol-mounted combination beating and
eonling units. These units aperale on netueal gas Mo heating. A, blows=, ntogited in el of (e clpbt wots,
circulutes fir trough ceiling mounted grlles conmeeted by steel doctaork. Wle We bed penvided by the
It wearer gyuren is inadequate o heat The spave, o wall=mountcd thormastn within te space activices the
forced Lot i cirenit, Each realmecanted wnit is iodependent of the athers and o Thi: Tetced hot water
beating syslem.

The vumber o foroed hol water womes (030 s much goeacen Mew T nwmhe of faneed hot air 2ones ().
Therefure, when thy Lealing peaton of @ eond=mownted woil cpeetee i delivers heat oo foee thn ane
lareed Loo water 2ome.

foread Cold Air Canding

A0 of the codiog R the butlding is provided By one of the sight reodmuoonled combinidicn heating amd
coaling wnits. Each ot these unite opeates independetilly of che other systems in the building. A bluwer,

i the =mare s Mot used T the heating portion of Qe systenn) circulates o throogh cealing maunted grilles
woanhsebsd by siocl duclwerk

Frereiiveim

wonalanind Bk, ot feesi il 34 poovided by the read-nounied heetigg ind ceoling units. Fach of the eight
units is cquipped with o motoriosd Fresh i inteke danpic and tilter adieinkly. These resh air assemblics
Leormnon]ly refered o an "hoods™ dus o their shupe] wre sl o pros e @ aininen esh g volooe
whenawer the hlawer motor i upeniding, The Fesh i hoods @ie alo souipped with 2 concrol thid allias
1l icfak of & Jarge voluma ootdoo oie whonever thene 32 e cnll for cooling and the armbient
temperaturs is sufficiently lew o provide cauling Mot “fes” withaut opearing the reltigeration cirewil. )
Frhaa

TTizre i e oo jaaeennted cxliaust fary wivich coowe ar from the lavatories, These fas apetate 241
bwoucs per day.

¥.xzes Mocth Atlamliz, Inz.
220 Whalariawn Soacl, Mewlan, 34 REASD-T45T Phoded 617204 -2 B Fag 6 1rH05-810 Weh wmmbeyesach.oom
Sprukks Comleeilor Livene: SCET3T  Moses Eleellical Licenme 352154 Svstems Denlcaciee Licvnks LRLLE
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Observations of systems

The wvel] degign philosephy aad sesienn implementation s tepdcal for o building ol this wahime,
renovated @ Uil perisa] i time. The sebecbon of spuipmeas, e yowt of e disrituation systems wmd the
wperiting contvol systent used wre a1: muainsleedm—neither the highest or lowest quality awiilahle. The
Idlowing arwservatinng @e basol on whet 3s present and wdun was miginally irtended. Flease refer to the
sectinn “impravements? in this Tepert for waes thes <ystens may ke madibied 1o provide inuce corfort or
Lizwier cosit 1o operat:.

Farcvd Mot Wiger Heotingr

This it cipenlon 2 o1 fhe wasociated valves and fitliggs Uy the wechanies. toom ate lexing ind
tusling

Tlee well-tyme aqua-atals wre lwakop,

The el cotranie contral spstem fur boiler amd cirgularor contmal i in meed el Tepid,

Thee twn-way vulves that conies] hesked widse flia i beating zones ars staring o shew sighs of
inereased fulurs cime,

The flacr dram in the ailer soom s ool plased at the lawest point b oo, FLuid Jeaks in the roen:
vl unt the eroy door ta e reac cait Tal .

Tiwers i2a gereral stale of comasion wt he peinds of interieetion {mechiumcal joimts, isitians, ete.) in ak
squipend und cootesls, The év=esion fe doe to age or joint finhre ot bedh.

Fearevad Aiv Spstoms
AleMleny i ckoree oo e Locurfon is inedeyguate Tor effmcdive cooling duning seanm weidler.

The six original roofimouated uniis s shuowing sigas of increwsed failure cine,

Fo#ye Monh Allentic, Inc.
459 Varlcanuwis Srie, Mowion, WA 24601151 Phuoae ELT-H6-5 150 Ban & TUES K329 Wb s krptaiin g
s nkdar SCanimicior Ticonse 3CW0 137 Maee: Tlewkiel Dicense 60134 Systiaes Contagkr Licgsss K140
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Wreifizal Lahrary Fage 50’ I1
VAL Repart - 1.11-1023 Br negd: Hedmoauns 8, i1k

History of service

The mnjoty of VAL (heiling, vendilalion and couling systehts strving the building weie installed
IGuble v ity gl i the Mo renovarion aod cxpeEosion project of LYST-1990, Since the erigil
installarion twe of the eigat ronl-moonlad heating and coeling units sete cplacad i laie 2009,

Chur T has Bean praviding scrvice and maintenanee 1 the lkbracy since FY2008. A sunwan y uf iepairs
and ceplacements from Chesaber G108 throwgd Janumy 2012 Ballows;

Forced Mt Hufer Hoeating
P 200 Gos valve gud presyure relict valves
Thormas:ats in Sweting oo second Tlous teceplioa room ae gpstadin 'y ranm

Fyzilih Combustan aic seinators for bolers

FY¥zoll {3z valve and lovr weater oul offe for bollees
Txpansicn Tk
COornprestion filling on cown eader

Ry 20k 2 Prezzure relet tor m-ghi horud builer
Zume valve
Warmt. weather shut dowmn setting

Roce-deurtiod RHewdime ered Coeline Lniis
Fy ZiHI% ETL ol Induear mestnr
ETU 2 {3ay volves ond indacer
BT 3 lgniticn eontecd il wiring harmezz
ETI1 /2 {oodenser [un motar
ETU nd  Hlovar maotor
ETIIRG  Igrition conteol, slectrade, ind Flarne sepser
ETU i Jadocer svotor

FYHI0 ETU NS Mew BT (st that year)
RTU #4  Transformer
RETUM Bew BT {laler dhaz year)
ETU R Clarpressor vualaclur
ETU &7 Comprsssor comactnr 2l Inwe wollages hames and contractor

yantl RTITAS  Therminstar aul-ddse
ETU &S Coxdenser motor, boode 1o sapacaor
DT A?  Blgwer mcdor

a2 Eruad Waaeanty com s essos

EKeyes martaalanlc, Tne. )
A5 Wrylerran Siracl, Sewlnn, BMa 0k a510 Fhane 61 7-40d-GT R Fax i ] 7-905-0 520 Wb wonw ayeiuest, pam
Eprinklec Cnairectar [avense SC00C5T Raain Beconesl License 1007 8 Syslerss Corzrecone Licene 5745
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Wedliele [Litmary Tagetial 11
HYAC Tiepon - 1 11-15k2 Trioled: Teboany £, 2012

Recommended repairs

The Fellumwing i i kst af presenfly kool repaick, & the spstems age, the decision of repzic versus
PGt g manis mone somples . Some of these items maw be el 22 00 edquipment iz o be peplaced
OO,

The clectroric boiler and pump control svstem does oot Bioetion properly. The controller is aware ol the
muwdour temnperature bul i o wble o egnlate the Tolen wnperatre ¢ Aactively o reap the cosl sy ines
Ly Torwesing the: lonagy bemperatur: accordiog t the gutdoor ambieol. ¥ recemmend @ adgst of § 50000
fear repairs G s system

The near-builet poping and vorieals 32 subject o the graated wear and vear The gauges, temperature it
conals a4ed agsociated wiring aoe weeping. We recommend o budged of 3 1,050,600 o replace, re-wirg and
clean up 1he cerrosiwn of Al B4 fez-beilar menibaring and controlling componens.

The heatwg systein his two circoliloer pooaps. Eacl putnp has an assecisted chack walbne, e coatyol
valva, vitwatinm xolation, and shol o6 valves, The ficings lor the Ter puop (fuctlest foanohe Tnilag)
vihrativn and meaun seal are leaking, We cacorrmnanad a budget of ¥ 1,000400 for cepaics e this cquupment.

Thi roclamoonted beatine and codling unils reguire the Dlluwicg epairs. e reconunesd a budiret of
000000 Fot those eopaics,

ETVC d2 Cas combustion »clay

BT &35 Lias valve cootrol boand ingd bloeer comlicoor
ETL a7 Bloweer relay and gaz combustion oolay

ET1. g% Blowoser comiaclor

Ome vewtomornted heatng and coolimg uzul serves he mgan Jesk and stafl nffice. airlow to Be ofices i
imduguate. YW'e propose apeareing, ai Tow thanugh changes Lo the main Blower drwe, 11 hete changes de
ot prosdde all the aictTow requiced wee wal] add sdditional Brarcl duersars and griller from the main
trunk Auctveors, W recommnensd a budget ol 8 1300000 Bz duis work. There are physial Boits e
velume of ar that can be directed ot space wilhout altering the walls and ceilings.

Kewves Morh Allanhg, M.
A5] Wlalervawm Sdrecd, Moeadung LA C2480-14 55 Pliosz 417 -9003-GTH0 Tar GER-5 52209 Wik www keyrowch com
Bprnkler Contacir Siceas S0 12T Mases Flecirica! Ticensa 1500545 Syatems Coulavior Livaes 50
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Tmprovements

The imprevernerts Lsted boe aoe bised an the preeise that mantamitg the bace design philasoply necd
e e 199071908 renavation is prefecable to alleritg the systens du 1o e exbagsdingry cost 1o Tevise
the delivery systeme. n pacticular. the wwe of (oaf-mountyd HYAC srstems, which ace meoctally the least
etricient methodd or conditoning o space, is toe costly o alter, For el elFminating the rood=nwoonted
wnits wind providing heetiag, cocline aad vendilation Weugh ot s would costan estinted

5 2000, Thenfore the imprevements lisced are oude with e inled e upnove the effactiveness of the
s %0 g Kvslenis

Ioprmror il vigrede

Forty ore thermostets eonfrul e heating eid eooling tempereture o the buldog. Eipht thernpastaly
cone, e ppeention of he ronf-mouniesd heariog ol couliog units, 2l 3% hermoseats conrol the
ogrezudivom of the foreed -Tut waler Tusatiog Twops, The theemostuls have the ability to be progralyed o
e Fleton; e paraitupey ol diNerent times wn duys of Te week,

Lirnparical evidense alyws thar those themuostats ame net effectiee it publicieammeneial coviromnents.
The fetnpecaiurs settings arad ditestines ace ote inconzistently manipulated. This rezulis i the aaces
heine ever hegled (o %inten) of ever ool ed (T suromer ],

W recornmend e stallation of new thennostals with remete sooteol apability. The wmote conzol will
adnw an antherized ueen(sy e chunge 411 e sellings fomn nne location, The conteol will allose mdividen
i thermeastint by {hammnstid] 2z pea an well as global or prouped (a1l theemostnts o 311 thermicstats vo o
given Joarh changes. Tis will allow, for canmple, the abilitg Lo change Lhe desired tenaperatuse Trom the
typicul daily seings Foe an sl sveroor space osed, 'The senfial contio] wall alio reset uny femporazy
individual thermaostat churge. For casmple, if 2 henneatat in the chudren's readiye rovm was changed
during the day, it zettng would be rerumed o the predetsronzd valig o the end of the day o ihre:
lowig atber the change wes midd. Ceztral conwol can 2150 allea remede iccsss through an incemai
conmeglion Memode accass could, for example, allow a2 Teroosiats o be s ior "aanccopied” when a
snorar-Tay (s declarsd.

There it 0 wide ranee of options for s bype of sysiom. Tl finol Benmestat selecied, the yps of control
wseclivcy {smatt phane apps, nuztber of osers, oaog the Loy s eaisting comjuier, usig o osing
dedicaled computer) und amoeun? of progienming Cary, We wee avvestigaled froe Splioos of the many
aptions avalable, Dprinns A, B and C are based on the Legher thehmostids and apdons D and ¥ are basel
onL the Cnnztoneh thermests, We v shoven the budged difTerence for replacing just s eaght
theemuatats secving the mof-mounied beatng and cooling wails ag well s the hudpget for replacing all &
therenoutaty in the boilding. The Bvulee |Bermedtsts modt e located withon i winelas leetd signal ansa
10 renmate aowss,

+  Oplion A Light Feobee Sman themmosluts
e recommend a bodgst ol 5 8 200400 Tor the eezlltien of sighn Boobes Siceanl tepe themmostas foo
U socfangynia] eding and conling writs,

»  Chtion B Tight Beches Bnergy Managenient Lhermoslaes
W recemnmend a budiect ot &, Q00410 f the dnstallation of eipht Leebes EMS tepe thermustas dor
the roof=muowitel healiag and cooling units.

K.oves Monh Allznhe, [ac,
43 Whesmnrwen Smees, Mewan, B4 02460-145] Pliscr HLT-A-GTED Fap 617005 K319 Wb wnyw kit batn cam
Spriokler Contacio Tascse 5037 Bwte- Tlecirical Ticense 160154 Sysiucs Tontiacbor Livenss B740
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o Oprian O Fory ons Ecubes Encrey Maoapemenl Thermnstacs
W ceommcid L bidpcr of 5 28,006 G che installation of oty one Biobey THMS fpe
thermastats for 126 heating-coahng o sl ag beaangonly Oiermoste.

s« Opticn I Liipht Omoitouch thermoosialz
Wi pevormreind o budgen of § 12, 200,00 for the inscallacion of =iglt Conitouch themrmaseas Tor The
roof-mounied bedtlive uod vooliog uois.

= Chplicn Fr Footy one {dnnikwsh thermoslats
W recommend a budpeet of £ 28, 500000 for Hhe ingal i o Toy nne Omilouch thennostats. for
Lse heatinp=comiling s well s heuting-nnly thormaostots.,

Binder Replacemicn!

The burddisg iz cwnently zeread hor B pad-fred boilees. The operating sfficiency 15 approsioidely 82%.
We reeonuniend replucing 2t least ome of the twa boilors with bolee cated ot 93%% + aporating officieney. 17
une of the exigling hoalers memaing, it shoal seoee as soppert far the oew boiler, YWe revournoiend o bodpest
of § 1550000 ta repluce one boiler, or o bodaet o 3 30 ELOD Lo 1eploge Tath at the saewe b, 'Tha
tepicul Difespan Tor boilees of Wiy typa dd twepey years. These hoilecs have been exposed w60 exten | wate
damae from a main header leab. which has mduced theie lifeepa, Allbcugh we bave aoc algened any
imovinend il poits, we do pecondiend chapging ar least one boder inoa plonned way dog o zomdiian
and opeeraling Iliciency.

Vit atian - Froch air dompers

The eighl roof-ree nted hesating wml wooling gnis are aquipped with outdonr aic soake boods, Thase
hawadz ave the main source lor tresh o to U b ldiog The voluens ol fiesh o that gach unit deaws inko
the space is determined Ty o selling made a the v, which mose be done By a mechane. The posilion of
the damapers ia et to provide the amaunt of foesh e needed For the likcary ac nsutamom capacicy. This
desipn, which i typicel in bailding ke (s, Ts tw enuds for the wide range af bozlding use the by
xperienegs. [o additon, the unite drave m Erash wir 22 beuns pet day,

T yikscougsidd ey, we reeomoiead that e blowers for the roofbop 1WA T yyits Te shut dowmn. This
wATl readae the wolome o) Tesh s incoduced 1o the kgl ding. This can be sccomplished maost gy by
M Thermwistat e, Thene is oo sipndicant cost associaed with this work.

AT habiaralile spoces requing esh air b ceplece carken dieside aod odsas. The atinmw guantity of ecsh
T Teguirs is s by povernnentl grgulacon. The mechanized intradwenem of freshair o the Dilraryg s
through the combvination of (e eicht Toof-moucded] TYAS uniss G- takal and che e sxhaus? Taos (an
vxhaust’, The other soutee of firesh aic is throuph infilfeatern. and wathic tareagh the dooes, Tagez are
queToras soucces Par inbbtration, particwsiely inohe older peotaome of e teailding. Your tolzic dota
Tyerages appl okimetely § pacrans por hout with tars danc-opemnes per putron ot 120 deos openitgt per
henar, whicl: intreduces a significant wolome of fesch aic Tecimse ol the relalively high wbime of

i e bonil [oesh wie U mechanmoed i can be adused.

Fxtanses and pestifaiion

The twa lavaiory exhansts aperace 24 hour peodny, These faps can be shu? dewn doriog unaecapicd
i, Additioral cornols arg wegquintd 2o make thede oy pebmnotiz. The fun contrels would also T
connoced to 4 coatrel bumer wvstom Ajgruin, thies woald works well wich o cenlral thermostat' contrat sysien.
W sugrreal o budsrec ol 5 106040 Enr this work.

Koyt Beeth Alfanle. Trc.
dicd Slareroonwr Hereer, Mewdan, Ta 02400 1453 Bluwe 31 T-5d-i7 B0 Tag 419000025 Wek waw Layesves.oam
Spcwkeen Conmmaetof Llcenze SCKHA T Mase Eliggirigel License hie 54 Spslems Joalcocior Liceion: ST60
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Filrlethle speed Seating Puibing - eldidng faikauy

The heated boiler water 15 Sireulaned through the bunlding by o of b puaapa, The walare of wacer
necded varies as woncs open and <loec based oo the hermioscat socpoints. As the voumne af water necded
by the momes decreases Lhe excess waler 1 simphy ce-cireulaled, Ty Towering the valerme af water w madch
The needs of the varions 2ones, encrry iz saved. We reoonmend e existing motne: be 2quipped with
variable spesd controls. These controls moniloe the pressun: in the sysoe, varying e speed of T
mlOrE b0 At 4 copstand syHen) presmite, Bne gy i saved any e the mocors eperate 3l Lz
[0%% capacity. We sugzest a budger of 5 4,000 Foc due installation af two wwriah e speed drives and
pressice dxitzrenlial devicos Lo L existing putnpz,

Favicddc speed Aoating pronns - o parkps

Ao afetplive 1 gdding vorabls specd drives o Ui exinbog pumps is the replacement of the puanips with
built-in veciuble speed drives. These pwiosps arc were elhicienl when operling al full zpesd than che
exizting pumps. We suggese a badget of § 2,300.00 to repdace hetls pumps.

Roafmeutifed Fegting and coolig

Six efthe veisinal eight rool-muouked hating ud cooling units ime appros hesely feerice yers uld
The averags life cxpoctangy ol unis of ths Bype is fifleen yeals, We recotonuod coplacing a1 ol the elder
uncey. We suppest 5 bodpet of 3 55 2040400 w replase all smounie.

In the post wee discusaed the replacement of the root-mounted HYSAL tmats at v cite < ons 07 two per yeir.
This plin was suggestod as o way i rodese s capual cxpense within any ane Escnl e Hoavewer, 1T
biddeo cost of this sppraach is We additonal manteosnes ¢ost of older equipment a5 weell as the vuried
e irrenn cadrdels feamed inlermal conponemns, aaving methndz, @10, hat will ke installed.

Mule Fateimally=nwnmtad eguipment, like the RTL, Tave 4 signi ficantly higher compeaent failure e
Uren internallv-mawnted eqaipnasnt.

Forefons fiteraet Aecesy

The crccent 'wireless aocess in the Dby L imeongdgtent and i ssme Jocidiong uagsable. Ta operat: the
Eeuhes thermnostats (or other wireless modely) rzmole ly chs thermosiacs most be able o aoeess the
lutermed. B are also powinpe of e peed to incicose dve wikeless aceege Far the Librarye patyons sad siaif
We surgest a hudgrer of 5 5,500 (W) to incoeesy the ownber of wireess access points (W%ATsY in vrder 1o
proide full ¢onverape within the Tihraey and in the immegdiace sutaunding awcas. We alas sugrest 0 budpet
ala 1,2000.00 1o provides a dedicuted AP 1 serve the Historicid Society bailding adjacent 19 17 Lboiry
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Neaxt steps

AL ooy e cepraa tes thie ruestacsouomend B amule, besiler controly, pumpdng siation wind sitdlow
iz o st Al ke done,

T Tz allorw, the e fazommled TIVAC unis coplacement proeraon should cootionwe, replacing e sx
alder [onginall units a8 zoon as possible. Teaddition, the -hermaostats tor the cight coot-nwounted 1A
awnifs slovenled b insgilled,

Tuleidly all o the aheser shiould be dooe alooge wuln the remainime oty e hea-uoly hemusias,
cxhaust fiun cnanges wnd wircless [nlerred dcosss improvements, Financidl provizicns sleadd Be made 10
allow 1he fewling system pumpiag siaton W be mppercded f pressurs-cootrelled vaciable Srquency drive
prmpss i, o Lhat when theic <o failure, or failioe i oo iseat, impaccements can be rmade goickly.

Foevi 2anlb Aol i,
U5 Wiz erhar Sareed, Mewlpn, M4 A2400- 1S Thone S04 67 B Fuoe 1G5 8320 Waen wearan b aysiyuchocain
Yorind ler Caneractor Loacose SCIHILLY Moo Electricol Livase Gillc54 Symsicio Coorescicn Lisee §74C
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Medfield Public Library

Lower Level
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Medfield Public Library
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Medfield Public Library
Children’s Room
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Memonind Sehoof

1 SITE AMALYSIS

Exizing Conamans: The schoos 15 kcabod oh Adanrs Stresd adacenl and neh o he Dale
atreed Schoal The schoals are gepaaton By o large opor lawh area ose fos physical
educlion. The drivewssy ard parking ares pavemen i3 deternorated with depressiors and
cracking. It appears thas the bus and patchs trable eray be Songestad based an e
configuradion afl the pavemend and markings The paved path aronnd ke perimeder of ke
school & Az nm poor Sondfuch. This walk bas markings Ior cames. There is a walk
cornecied wards Maorth Street. The parkng and dreeee ang lighted 1z he Baston Eelson,
fincddype lighis with awerhead wires

There are Iwe areas of play eguipment The Play area on the west side of the buabding is
wall aquipped with awinge, Hidaa, climang apparatus and ie handicaaped accescible. Tha
play area w the souheasl sda conlans pe-sdwaol equipimunl. Bolh argas have 3
shredded wood sufaces

The [arges awn balwesl L@ Schiodls appeans 10 be uneden with a nombar of depressions,
There e 3 zkinned area 3:zaed for aofoall and lite [eaque Easeball. Part of he fied iz uzed
for SOicHr,

Analysiz We recamimend A study of the vekicular cron atinn { cars, buges and delwverfas]
ln evaluale the afeclivaness of the layouf and dalarmina ampravarncnts.  Such
imnprerectrcnks will Include eceutfacing of e dires and parking. Pedes:non access should
he nnsinered &l (he same timnes

Aopagaphlc savey shauld be prepared far the slte eapecally the awn area t perant 2n
analyais af the qgrading and drainage of the Tedds. And balh playgrounda shocld Ba
evaluated lo dabammine (here capacity of serva tha schoal neads ardd whothor ar ek ey
rrezet nandwap ans safely oodes

] BUILDING DESCRIPFTION
A (aeneral Cegcription;

The Memwona) Sovacd is aane stary, aab-on grade, brick mazonry and cortain wal Euilding
wilh predorninately Jat raafs of varying heights. N is carnprised uf an wignal bailding bl
in 1280 and a subscquent addihion in 1900, The style o the buiking is typical of madern
archileciure i the 9505, The smal' seabe and andersiaied rature of the bui dirg aduwr it
ta fil fRirly comfarably with ke neighbarhond.

Tre afiginzl hn dirg cansisied 17 a six ¢ assrmom academic wing, rmulbipurposs
gyrmisafabara, Iilchan. admnistration, awd coc kadergarten Sassroen. The 1205 additon
M 1han doubled Lhe s12e of 1he Schoq! waih 2 len classroem arademic wing, new aniry
labhy, an arddiional kinnergarten classroam, a muilipurpose ream w1 a platfarm, ard bwe
additioal spers@lily classroomes,

B Tachnical Descripiien;

Thee bnlding s Kcaled vn Adems Slreet adjasent 19 the Ozle Street Schod . Tha ariginal
"front door of the baildirg 5 on Adams Streedwih g nees enlyAurngraond znez fonthe Ilo
e sile facing Ihe rear af e Dale Stoeel Scheal,. The Do ding mezsores approxinmatay
2000w E30° al it wadest paint The bueding ¢ divided into varicye educational and
admirsiralive spamas ataling 36,334 s 1L They are as [olluw:s:

e pfieia Moot Factitey Fotdbiling Sosdp Pt Ji=
Fivud Rapspars - Mo peaber, 19949 Mrptical Pne Anenipvk
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 Meaiariad Seid

1954 Buailaing Zouace Feet

Adnranisiraton 00
Classroom 1 aan
Classroum 2 a54
Clacemom 3 057
Classroom 4 La
CRASSroOm o ard
ClAER[CaIm & 457
Cafrdaria 2130
Hilchen o0
Rezource Room 1,275
Health Suite 225
Subbotg| Het SF 94840
1965 Addilian Snuare Faat
Library 160
Teacher Workstation 335
Classroam 7 L
Slassroam 4 Ex]
Lhassroom A K0
Chazzroom 10 200
Crassroonm 11 200
Classraam 12 200
Clasarapm 13 2o
Clagasnom 14 e
Classracm 74 LI
Classrce 18 LI
Adransiralksn 1560
Miueic atilad
CiyrnAgiL m £ B2
Classreom 17 B30
Clazzraom 18 G
Subtotal Net 14,400 5F
TOTAL NET 24,280
TOTAL GROSS 36,324

Effizignzy I actor 1.%

(Eficiancy Faclor = Gioss Area - Mel Area)

NOTE: IMor planning purposes an efficiency lackor of 1,503
nfsirabr

eilfietd Soiaal Facilitics Fomafinity Soedy Mape £1-2

Final Repory - Novmnher, 7904 Ipetend Plaser Ay
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Memmrind Schonf

118 CONDITIONS OF EXISTING CONSTRUCTION

The following i5 based upon detaksd insgechon by Mount Yernoa Group. e, Archibects
& Flannars, ard their consniting enginesg s,

A, STRUCTURAL SYSTEMS

Exzfing Conaifanis: e bulluing s Struccurally in good conddion & cne slory b,
consbucted in 1950 and exten:led 0o 1956, congisls of masonry walls, sleel beams and
rnctal deck icohng. 1races of roof leagage could b found. The ol s schedulsd 1o be
repaced [g yoar

Analysiz. Wnth the exceplion of the mof, no major problems could be lound and ra
addifionzl shuciural veork iz amiclpated.

Gararal Commen!. Al scheols should b reviesed win sespect o seismic code
requiremenis as part of fuknee renovalans.

Q. EXTERIORS
1. Wialls

Cxizting Carraiions, Twe exshng buliding 15 a amecl irama siructurs and carslats
predoriaiety of 4° face brick and 4 And & orwles blcck back-up, steel sashiglass
bleck, cast stone sills, porcelain anamel fas@a, and apandrel parels. Tha aouth
lacade ol he cafelena s experienceg spallrg of the face o* brick 3t 3pprogimale y
5% of e are. An estanar expasen stegl “Arie Saliel” providea s.n shading at the
soUtY Tating specqiny classrcoms and librery. Tha astarior canopy at the {1955
entry i nansirucied witn 4° dian-ater steel Coluens willi longue and arouva wood
detking.

Analysiz: The exteriar Lr.ok portices of the walls appear b bein goud condelo with
anty rrarar Liacking evident at the 2nds of the classroomwings  MNew control joints
shoakl b culd Lo rrnhmece lure crecking. & mgjor cosscern with the exlarior wal s
iz the .ack of insulabon,  Any fulure additionsrenovatiars W this schoeal shodla
gddresss Lhe ovesdll thesmal znvelnpe, possibly fumng e exiedor walla ann
providies] rigid inswiton, Befar b 'Doaes and Windaws™ and "Roo™ sactaons ol the
repor for adailional infrernation

2. Loars ang Windows

Castng Conaiticds. The swindaws in the original 1953 buildirg 8nd the 1945
acdidion are tha wrigingl painled ates’ sash windows  The classmomwngs wave
Atesd 5asy weln Jlass Chach abwae, Clarebiary openrngs 0 lhe andargarlen and
Lhbrary areas hava glass block en-ill, mygh of which is racked.

The exlsiing axlerdr deors and framres are tepically painlsd hollea melal will =
mata’ thrashald 10 the concrete stoops

Analysis! Bocanse of the age of much of these sysiers within Ihe bui ding 2nd their
relative ingfectivensss in regand W insulation, f is recomeended that all windows
ke replaxscd Wit madarn nsuiated glass windéws bhal feature a Wermal break
frame and nperable sash Any rggor renavation soukd cafl for the replacement of
all the: dexes ana ihrzshalds,

kb olfielid Sotenof Nepetiltdey feasob g Sl frage 111

Fiund Heperd - Suweorber, £999 Flevndcatd PMnd Adiredpay
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Mearoriaf Sofood

a Raogfs

Frisding Condifons: The roaf of the unginal 1253 building and the 1255 ad<litian is
a ouili-Lp roof of tar and fulls ano & expenencing 3 sgmfican; an-qunt gt leakirg
threugraut tne facility.

Analyaiz s aur understardirg taal the Schoed Depatmert is planring a re-
roafing project In the summer of 1994, including the replazament of the exist g
niwdak faseloes.

C. INIERIORS
1. el

Ewisting Candibans. | e cxisting intericr corrdar wealks uonsist of s!ructural glazed
facing e {SEFT] 1o a height of 6'-8" AFF with o SGF T cove oase. Hollow retat
frames with wire glass abayc the SGF T pravids far daylight inte the comidar 1631
the classiooyys, Typaos Imiesar partitions at the classioams and igaay are painted
cirder logk wedh wingl base  The cafizlaria walls are pointed krick with vinyl hase.
The mulbpurpesa'gymeasium walls hawe wood paneling lo 7-0° AFF with pairlad
cinder blis afaomwe,

Analisis, Thiewalls wgeneral appear 1o be in saund suctural cend bun A part
of o 1ewavalicr prajesl the walls shoud Be repalred as requred, repainted, 2nd a
nswr Base beinsta ko,

2. Cejlings

Cxistmr Songitizes: The original 1963 bualdrag and the 1955 addition have an
gxnoed neromted acoustical metak panel deckiceiling assembly ano exposed
stral sood frarning wilh a palned Anish,

Analysis: The 2xsling cedineg/deck assernbly appears b b in smand condhon Bt
requires pairtng. Due b the hord, non-absoroent nelure o the Inshes in
clagstooms, | brany, cafrtana, gymnasiom, acobsieal wal Irgdimen; (ANE ] mAy
bz required o provede for a betlen, guister lsaming envimpnmenl.

3. [laors

Exishnrg Congdicns; The wegjorty of she Boors it the origingd bildivg and 1he 13560
ackdibon have viryl agbasles lloordlle (VA1) The Ibrany, classmom 17, classroarm
18, and the vriginal admincliauon a%eas nave zamel cver e cothir YAT
Reveral o* b classronrs nave [oose areg nigs. The labby of he 1955 addition
has a Werrazze foor, The tailet rooms have serames lile lioors

Apalpsis! The cxisticg vinye: ashestos tile and carpelad arcas shoula be mercved
and mepiocen with rew 12% w0 12 v iyl compeslbon Gile, The areas that have capet
shondd have oabh carpel and e 1 e bereaih removed and e concrole Surace
prepared for Installation o new carpet. The wstied Ceraves Ttk focrs inihe wilal
racns will require replacenmnl wilk 8w ceramés Lile due 16 Ehe magdr - 0ovataens.

Merlfiold Sediens! F “writtrivs I et Mol iy Sevilp opc f1-4

il Bepors - Movember, T 377 Plrricud Pl Amelieis




Memerriil Sedi -E_q!

Widesrice Donrs

Exizfing Condifsr. Tha ew|orly of e exrstng inferior daars within The schnal ara
salld sare wood doors with vision panals (cear finich) and paliled balow metal
frames. All the daors appear lo be orglnal and Lave knob (ype hardware Tae
majanky of Lhe: dears in tae cassroorm aneas arg 3'-0" with ecceeeibles appfoaches.

Analrzizs All pxisting salid care wood doors will ke veploced wish new salic core
wiaed daers {Slear fimsw and soxd core labeled (ratedy wood doors o fhe
pppopnalde locations  The magarity of existing frames. can rervain in pace w e
Futt hinges and lever fypa door hardware mstalled.

Toilets Drinklng Coanzains

Existing Condilivres: The's ag pragently fouresr (4] tiet mom losations Al o
the < ng o fixture foiet rooms in the classrcams, admiristretor, KAcheh, €., are
approseakety 3535 2 f | nnt laroe enaugh km haradicapped socess. The ganpg
toiiet roms incdhe classioarn wings have no grovisions lor handiceppad acgess,
het praper clearances for ertering and exitirg the folel racms,

Aratpsis: s sacommmended thal dunng any renceation or addban pregec! 16 s
building, &l 1oiled room areas oe recanfiourad b prowce roper handicapped
aocass. Al exisling koatlans af snnking Feuntaing sheuld hava accessiba drinking
founizing installod,

Eilghen

Exisfing Condiions Much ol *he cxistng kitchen equipment is ariginal anc has
ouflived it sarvecaable e,

Amatrzis; Reolecemeni asd upgrade ol eauipment is recommendeld A nesy
suspeded myRr faced ceiling spater should ba installed,

D, CODE ISSUES

r
[

guding Type SUMMAR

The khamaorial Sehaal is g Iee-stony ouikding which hes B gross kcdrt anea of
21.8588 square feet on A 17 acre sk, The wxisting budding s conatrched of
copcrebe slab on grade and masanny brick and backup blogk seith inteficr walls of
bk The astariar walls arc [0ae Boanng witt nnd baaring infanor corlder walis.
First and secces] Mear framing 9 cast-in place conciels oists. T lypicai neat
framing is Comprisec wood Iramed jalsts. Tae neo” raming el i sudiariam -£
gterl trusses will doutike amgles Soanming betwesn the tru ssas, Tl souarne oo
nf the buikdiy corprisesd with the unprotected nencomizustinle stycture coud
classity re present construclion lyoe of 1m% Bukierq 85 A nanconfoiming &
bLilding The use group & Z-Coucatanal

The basilding is presenty noncanivoniing becaure Tahle 503 af te Sixl Cdhon o
the Massachuschs Stale Bulding Cade irdipatas that an unprotectec Type 38
buskding of nge group E has an allowabis b story heighl and 14,400 5.1 e per
fonr  Tha awxislirg balding excseds the allpaable square kolage by ¥ 258 £.f on
14 Mrst oo,

Mediaelel Nekool Facilities Feattidlify Sinedy Pops IF- %
Final Roport - NopwNeber, fo0% Plrpxivnd Pliare Aivelsls
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Memoriel Scliool

2, Heiah? and Arag Limitstorns

The dewgner, faced with these conditicns, 15 guided iy 118 proy.siar 3 0° Chapher
34 0F tha Massachucams Stabe Holging Code 53404 & "Raguerments T
conllruation of e satne g grauk or change o3 use grouy esuling in 3 change
in hazard index of cne ar lees".

The exlstng building is in excess of tha alkwable square loatage or halght
regquirements as wal forll o [aple 503 for A filding of Tepa 30 Unpioteched
Currdrocticr . The building & presenty sonstrocked of brick 3vd block magonry With
na frewalls consiucked Lo pattifion the Building A addition I this boild g wold
renquire seoarafion by fisgwall,

g limitatona of the axisling buildvnyg sl e could be modied Lo comply if the
ailding has maore Ihan 25% Gznling o 2 stree ar unecsupad space, which allows
am INéraesc of 2% for avery 13 of such exeeass qunlage s per§alki? I buidings
Are equippe:] #ith an sulomalic sprinklar systarn as per §ERG 3 1his would allow
a 100% increasa in arca bor burdings mere than bwa slonez, With Thesa
FediramEts i place, e Allowabie souara foolage Baar area would be 5040051
e fire wa Is pugt aiill be constructed 1o separate the orginal bullding from any
rew arditicn.

3. Egrass [ssues

Egrass huam Ihe ceding buildng i3 nat coda comgllant. kest of the entrances |2
the buikling ot ateessinle from ta slar landngs, $3400 § assisls he designer in
arAnging praper egress for he buildng 390 §100F 0 provides dirgcton on w dths
ol ewls B provide 3 safe and adequale means Jf oQinss.

4 Rermedjatican
Any impravernents in lhe exlsting Building myst addrass the fallowing izauss:

All axil sigrung, et ighting and fire deteclion and aindnciaton *Tilerrls rrwsl Le
upgraded tn conlemporary cedes, repdactn] existing equipmenl with new 3407,
534045 and £35404.12 address exit sign and lights, means of egress hghtirg and
fire orotectian sysiems 1 hse sgquipment musl in thd renovaled buiding. contcrm
ko Lhe prosiseons af the most curranl codes,

Energy Gode Requirgrenls §3407.° and L3072 of the Massachusells Slate
B.ailding Cede requlie: that aterahons of 8n exsting building inewhich e use groeop
is nat chasged. must camply Lo he eeey conservatlon values detailed in Tebla
3407 ol the code “or any ouilding elerents (walls, windmoes, daos, ronfs, oo
mechanical systams) which 20e altered in the coursa ab engyainm.

Handicapoed Accass  “architectursl Anness Boad Rules and Regulations® 521
ChS 4 equire that any mengvation b a bolld ng iy which the cost araunts t 30
iof more af the avsessed value of the puikding, the anthe bukding i3 regeirad 0
eoinph with the [3est pravisions ko handleapped access as dosumanted in 521
CMR anc tha Amencans with Disabilities Act.

Ekzvaturs and Verteal LIMg 5307 1 prav des thal alevatons vedicai liffs and sieukar
equipmeni shall ankanm ta e cleeatar regulations af 524 ChiH - 5001 7 shafl
consl-ushan shad comply wilb TR0 CAMR 710G verhical shafts. These provisions
alw quidane in desiyning the apprapriale equipmant o loor qrade charpes.
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Memortaf Scirand

E. MECHANICAL S¥YSTEMS

Buoiler Fioom:

The baoiler roonk is provided wilh we (2] casl iren secdianal fire tuke ooilers manfacturea
by Scanncll Boiler Co, Each bailer i arowvided with 2 falerad gas hurner aad eack ooiled
ig rateq At hee million four nundrad ey Biousand (24500000 BTIH.  Each boor ig
provided wadh bwe (24 lowr water out-offs and all pparating and safely contrats and the entire
InEda iakion dnes meet minimum codd equ rernents, Each boiler ganerates low prossoere
steam Ard distribues 1hraughaus the poder room throwah a schedul® torty (40] Blacs #2el
pping system From an exdsmal pasition Lhe piping does appear 0 e in good condilion
and thara have beer no indicalions of 1eaking braught Io our atlentan by maintenance
parsanrcl, howewer bofore an exact determinalion can be made 10 e overad pipy qua’ Ly
gechions ahould e rernoved and examinad intemally for corrasiar Al gas regulatars are
vented fo the exleror of tha building por cade requiremants. Tha ovarall sonditicn of sach
okl s HpDRATS Avarage i Delw Average considering the approxnmaie forby-five (48} yua
aya of [ enlire power plant. Cons darafion should Be given 0 80 upgrade base parcy o
age of the syster at this irme.  Alze bealed throughout the boller roam is & fusl o
dstribufion plp:ny system which has been Abardoncd in place when the bumefs wort
canyeried 1o natural gas aoproximately five [3) years ago. The undarground e ol Sorages
tank. as wu undurstard I, 13s been completaly emoved. Cohdengake relum frory the
somplex s raugh a sambynadion of ko [2h ndridual systenrs. The ongieal uiding
prerided with a vecuun ralurn system whizh draws cordensala Fees L ind vidua heating
apparatus Lo a stotays fank within the boiler mom. This slorage 1ank is prov ded waith 3
diseharge pume which f2eds a sezandary unlt where the nondensake is dsin buted to each
haer iheangh secondary condensate rturn pumps - The condensale receiver is providad
with & primary and a stard-by pumping 3ystem and Lha elre syster is consldergdd in
average comdiian  The vacuum seceiver appeas 3 be an orginal irstalalon o ihe
Lukding and is showing sigrs of severs woar ond does sopear Lo ba sachirg e maxmum
serviceshle life. Waouum retarn sysicnrg are very sersilive W 178 overall pipe quality in he
saniensala sysien and any leak within the corddensale syslem can ba dotimental to she
operation of 8 vacuwen relum system. Cansideting the ovarall ags of the enure merhanical
syslerm wa hawe Serous concems as 1o tw longealy of the present installation.  The
sasanany condensase refum rysler is showing 3.gns of surface coalamenation on the fank
and bocth pumps ar proseathy o nasd of sancice at Lhls Lme, Boweyer maintenance
parsen el has ndicates) dhat hese punins wil e sericed durirg tha summaer. 1he addition
buifding is provided wilh 8 gravity congonsate return systam w1z caliented through a
apb-floor mounted crndehsale receher within the boikar raom.  Thig nondensata recoiver
iz orovidud will 2 single condenseie raturn ourmp which discharges condensate th the
spcordarny receiver for redishibulion [ ihe bolers  This sub-flogs rezeiver and pump i
exfremely anliquated ard & showdndg signs of wars and bas cokamly reachad s maximum
senaceabke e and congidaration show ba given o an upgrads al this ke Both ihe base
hil larng and the addifion building are previdec with a frenching systerm which sirculates
ihraugheut cach buildirg waich corfaing 3 low pressure steam line 35 wekl 4 8 Condensats
eolure . I was nod passibb e delerming o th s pine was insulalad noe was it peRsiblc b
drlerming We oderall ppe cond fion however manienance personnel has Ihelcated fhat
the pyping system has nol shown ary sighs of eskage and has nol been & prablam in the
paat  Considering the aga of the syskem and iis lncation within ths guildiag e woulg
carainly breleve that the pping system has «cached 13 raximum sevlczable lik: 2nd
shodld b replaced al this Bnw. Oreeclng from each batlen is thiough 3 blask steol
un nsulaled brocohing system which dischamges ta a masonry chirney. Bach boiler i
luriher arcysded with an induced drad fan and e entre installation iz extameshy 2ntiquated

I El s present Fyatem is going to Le continued lo ke reused sonsldeiation should be given
to insulafing tha breeching Systen. Corabustian air for e &nlne power nlant is i ouy h one
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Afararia] Softoa!

L1 high oomipustion air inled Present code does requite bwa (23 Inderdual openings af
anual 5ize ane {1} discharging high in thie racem ard coos (1) dsclroging os n the eom,
2ach yath matar oparated dampers instalked 1o apen and close a3 the boiler circuitry fires.
Ay il 1% presantly nslaled the combraston sysiem s non-node compiiznt and shooad e
INprawed] upan

Automatlc Tempgraturg Contrals:

T aulnmalic lemperalure comrol syskem s rrade up of two (2 individual gir storage lanks
=ach proylded with 5 sngle campressor, [FAppeam ihat escy lank iz origingl ke L baoliling
lixrasar. il Joes appear hat 2ach compressor has beon servlced recently and appears to
be in gogd gperating ardar howmsye:, the entire yslem s exeemely antiqualad and
aorsicdenelion shoukd be jiven 10 an ypgrade  Bolh Aie starage lynss laed b a conmaon
disbribuban Bne which is provided wath balh day'mahl ar pressurs s well a5 a refrigeraled
air dreer and cil welee saparator Balh &lestorage 1Ankz A5 well as fha retrigaraled ale drper
ara provited with blwdodn vaves however, therp s na adjacen: Tood drains and g by
down raust be collecied o tanks and disposnd of  Consideration saculd be gwen by A
complete up grada of Tha anbee aulomz i emperaiure control sysicm.

S S racimes:

The rlassrooms wilhin e orglngl bulkding are pravided wih wall mounled classroam unit
vantilators with valve contrd  Each unil operalas under (o pressung steam and is provided
willh & source nf outside aic heatah @ wall meunted outside air inlake louvar. May of Lhe
louvers serving e und vensilatas are demeged and are In noeed of replacemenl at this
lerve. 1he und vanfilabres were onginal to Uw bunding amd in many cArRes showing signs of
surfgre rondAminabian and in shg it need of clearning at thés lime however, cansdoring trer
age wauld be coneldosed in qood eondition Qverall luluia e expecancy would be limited
and considesation shouk] be given ta a replacerrent al hls sime. The unit ventilalars In th
ongind kuikling are each provided with wall mounted preumakes ther moestats whish contr|
valves in *he indlviduz! unit wenllalors howvever in the addilon bailcing tsa (2] 2ore
thermoslads control the 3team llew Lo each of the ndliduwal unit vantilatore. Tris lirrited
amaun; of control in e addition aldng does relate W vary poar eanparature control
thrnughout the indiedual spaces and at timaa overheated ahd undemessing of he spacas
5 hoted. Conssderalion should Ba given 1o an upgradng of e control syslam. T e
addizom ouilding classroams ae provided with wall mounbed cxhaost wgisiens which
communicate o whal appears 1o be 8 gelvenized shastmotal cxhaust system ta various
rocl meynked oebpyst fans. It doas appaar 1al these syslems are aperaling allbowgh
extremely antiqualed and in neod of replacerrent  Tha origoal buiding however, i3
prayided with gahareecd shoeetmetal exhaust risers and operale vider gravily fine, na
rachianical venlilation is provided  This cordillon % non-code crmpliant and a corplele
apgrade of the syslemn jaragquired. 1L was roled thatin many of tha classreems hat hase
ewhayel regislans bath e gravity spsen and [ne mechanical syslem were hlocked of oy
fuinislings withn the space, This condibon i eesalting in 3 l2ch of exhavsl airwithin the
clazarpgms grdl hamperlng the ovorall fiow ot the code required ventilabar air The
commmicating corkdors in hioth the anainal buikding ah the addition building are provided
with varying kengths of Inlubka radiakan which is covered wilh a slamped gl as wall as
cabinel healers [ocated at the naiing  Wall mauntad convectors are bacated At enfranda
doars, Mary pisces of bhis haating apparalus were nat provided wilh any means of control
and it was nebad Hal atore Beabnn 8 earvectar wd oeen ramnoved at 8 doonway and nok
-upraced. All af the romdnr heahing including the door healers is adremely aniguated and
in meed of ungrading al Lhis Jme. it was noced that thers was na condor ventlation, silhar
aupply or axbizusl, and h:s condition is non-cede compranl and $hould be -mprowved.
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Menserrind Sofrond

Gymnasiym:

The gymnasium is previded wih an air Fandisng unit [peaied over ine stage distributing 1o
galvanized shood retal duct work o sidewah difusars ol cach slde of e stage. The air
handling unit is provided with a wall mounted rmaodl swdel which is Bated whan the nesed
arigas and no aulomate controlz ane provided for the systerr operalion. Inecet years a
wall has Lean assambled which divides 1ha slage anea from the gy mnasm wlch created
o sepatate oo whers the slage ance axistad. The air hardimed unimlor the gym iz actualky
ot she ceilirg of the nesly crealad oom therefore preventing return air fromy b gym 10
rresiter ke air landing und. This condition haz created & fatal imha'ancs of (he airin he
gymnasiuer as well 55 the rusic ropm behind the staga and all adjacent camidors - This
conditon shaula be irmproved upon. Alss nated was an exhausl iocaled below tho stage
wehirh s designed Io ramowes the code required armouns af yentf atioy ar -troduced 21 he
alt handirg uril. A we understand i Ihis exkaos! sysban has ncd saeraied in seme tire
and ¢onsideration shauld be given o @ cuwrmplete upgrade to improve varcilabon sonddians

Adjacent 1o the gyrmasiuin are vanous inemal spaces, v of which 15 u2ed a5 An afice,
ahd these spaces fre not pragded wilh any baal of reans yentilation air - Thrs condkan
should be imprevad upan.

Muskbe:

TEe muses foar whisn i3 the area recenlly createa behing fe slnge of Lhe gymnashom is
proviided with A dengtn af lintubs radlalon iocaed under fwed glazs. This radaticn is
catiralled frant 2 wall rounted shemeslat and as we understond il does operale noa
salstaciory wanner The windows kcated wihin (he spane are all fed glass 2nd i| was
noled That thare is no yeablalioy air either supply or exhausl B meet ode equiremenis.
This averall kack of ventiaion musl be corecied, Alzn w i the aic hardking ol far e
qyrAnASiLm kacatae wilhin e g oom fhe reun e apening in the air handlng un™ Is
frawing air fram an adfacent corndars craat i an overallimbalance in spacs coadilzns

This condition shoule b irnpooeed Upan,

Cafetaria:

The cafelevia 4 prow cin wilh 8 single air hAndling urdl koulod it on acj2cen; Borage romn.
The air handling unit distritiates tg averhead ddfusers through & galvaniza s|iestmetal duct
diglrbupon sysiem ane Lhis system i ot insulied  The averall condltion of the air
handling L i woald b cowsidered ave-age coneiden g its age and congideration ehauid
b ven o an gverah upgrage. T ai hanhdling umk 2 loraled with a low wil retdn ar
regjister whirh is damaged ad o nes] of replacerrent. Also provided &a gakanized 3neel
metal cust which cemmunicates dTectly frem e cafelena o the adjiarent kilzhen whens
I Les Intg tne exhanst duct of thy kithen exhays: Food  This candition is non-code
complians and shauld b wproved waorn, The kichar i praviccs with @ sirgle wall
galvanizad eteel hood lpcated aver the cocking aiea. [Ldoes apnear thal the s'ze of Fea
hesl s Sdaquate for the andirg area served ipweve, the enlire syeters & antyuated. 1L
was rated that the exhausl duct eanpecting 1o the hood 5 alen provedecd wizh vanous branch
dusrds which rarnee exhaust within the kitchen  This condilion is non-sade comphant 2
shoul Le: vaprowed upen The dishwashaor lecaled adicesnt to te kilchen e provded with
a stanless shee: exhaust boad wer Lhe dishwasher which saniects 1o a gabiansad sl
durl Lo = rareole aslaust fas, A5 we Lnderstand it thls svstere s operating i a sabstaciony
tmanner, Wake-up ar ‘or le dishwaskar ond Ihe kibehe is Hroogh tbe openirg of fderion
daors and wintows 2s wel 35 apenings batwecn the cafolena and the silchen ksell. This
lack 0 ke LR A does craale 'emperature Conliok problerns duting Lhe winler as well 23
| riting Lhe amou sl of exhaust air ranable througt gl eciguest apparmiug - This cendibon
shoull Le Inproved Jeen. Alsa locatae wilk n the Kitchen are sarying lenging of finlube
rodiation aking e extenor wall. The finube radiation 5 exrerely ofd and iz showany
surfase conlamination and camage anc conssderalion shouls be civen b imMatwemenl
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Memorief Scefas!

Tollet Areas:

Al failat areas rare pravediod with xnaust ventilation beaugh s vambaaaan of veall exhanst
teglsters comnuicasing to roof exhaost leos lheaogh & gabsanized shestmedal exhaust
system. The ragistars apgear e be in need of cleaning hawevar, as we undersiand it ot
axhaUs! fang are operaing Aand maintgining good odor contal within the spAces. Al
systems ane exframely antiquates and corsidersfion should be giver e an upgrade.
Make-up air for ther (enct rooms i throegh & combimation of undercls doors and [ooversd
dooes and ha averall sysiery does Appear o vporale n & salisfactory mannes.  Alao
provided within wanous beiief rooms wera wall mourtec corweciors howewel, [hass
apnvactors, wers nat provided with any means af ternperature control, and conssleratior
shauld be givan ‘o an Imanvement 1t was also notad thal maay inlerior spaces lacatad
(hrougheut the criginal building ard Ihe adddon Dullding wers not proyided with any neans
af sullven supply ar 2xhaos ventilaban @i, This condilion is nan-code camphant and shou'd
Lie wnprowed upan.

Administration Area.

The admin-siration area is a comblhabon of everor and inte1kn spaces and is nat proyided
with any means of either exhanst ar supply ventildicn . This candition 1= non-co0¢
cemiphant and should be improvad Usen.  IEwdg nocad {nat the axlellor MOMS Wene
prownged wilh aparable wiadews which do appear o medl ha budlding code for natural
yvemsilafion, hawoves considenng the nalure ef iFa 2p@ees cansideration should ba given L2
a mechanical vertilalion system. Eaow space was provided wilh & wirdoy ai-corditinning
uril althraug v naisy daes mairdain reasonablz temperature cantrol in warmer months. The
spaces ars alst peovlded widy frinbe radietion end as wo understand it, his madiathen was
recanlly wskaked and does cpe-ate in 2 satisfackony rannes. I was noted thal mary
geclions of the finsube sad aban piping insulaficn has bacn damaged o is not neulatad anc
zensideratien ghould he gien o rpaiing e hsulsicn a5 well as provdirg @ sles
cOwerileg B Avaid fulure damag.

F. PLUMBING SYATEMS

Cxiatiesy Conchifiores,

1. Tha systams werl Inslallec in 1958 and 1856

&, tatural g3 iz provded Par usage to the cameslic baf water heatera, And
kitchen.

4. Dorest o hob wate: iy prowcded by b hol waber bl In e boler rom.

i, I e building comtains slotm and sarigry drainage sy stams.

L. Tne bulitkng eantaing bow's and giis gang ilels, sngle Toie? rocims,

Jarier's aoges and drinkiy (woniains.
£ T1e classmoms hiave sinks will ol and colo waler

T. Tne kitchen contalns a gas brec bailer providing steam for tie kebles, oas
awans, dislwasher with erabic hol waler Boogter and various alily Smks
welh an Aassanialed groado o,
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M erminril _"l clicof

Lndating aof SystonaTs:

1 The lwo +2) gas firzd hat veaber heaters were placed clrsa 13849 and " D97
respeckvely
z. The gas gwena in the kilchon were replaced @ 1995,
Alalyais
1. Al systeres and leres appsar 1 De adequst2 and ncticeng prope-ly

with tH2 1ekeatng exceplion
a The greass bap for the kitchen arcans repared Lo pe Miallnctioniag.
G. FIRE RROTECTION
Theaiis 62 a0 Sinkher syskarm b he oniding.
H. ELECTRICAL SYSTEWS
Exsihg Candiicn s

Electrc Sarvice: The main electriz i3 a 115230 valts single phase, tnree wire, B0 hariz
systemn. The malr servise o seornesl s raned 2050 amo.

Inferior Distrilwton: Assocealid Teedets and circur breaker narelboares sre ald . Fnefallec
&= part of e original agulpment cinca 195G

Emerganey Lighting: The amergeney systam is pravided by a portable bk natural gas
cpevaled 7.9 1o 12 Kw emengensy genaralen whech provides s-andby peswer bo the aulding
lighting syslem ol

Fira Alann- The [ire alarm systern congiats of 1550's equizment with mane ol pull stalions
andd narn alarm unde. The system i veny basic and dues rob meel iodays oode
requiremeants including Ak requ raments.

Pagityy ant Intarcam Systam: Consist of soeakers and inkeream ozl i1 switchas Iocato
v all claseroams. The audiloriurmicafcteng speaker syslem 13 0 Seaarale syslgm

Maater Cloek and Program Systam: Nonae was noled in hig acihly.
Securtty Alarm Systams: Thers is no secwity sysiem in this buikling

Cable Takvision Anlenna Systam Gatdes wee nstaled exposed ihiough cormidors but
the syskarm was never sumolelud.

Intarlar Lighting: b= ganedally Doarescent oot the classmwo and tanhing spaces.
C[nssroam iighting consEls of awn roes of fitared  Corsidor lghting is prowdod by 67 wice
plasic ns Nuorescent fisiures. Lgnting levels general apoen Lo he oweer Ehan
recarmmended evele.

Exterlor Lighting: 15 provided by Lhe cloctne wility cu.
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Analysiz:

£ revinw a7 the axisting facilioy and 2 slectrical 3ervices and sysloms has demonstraled
that all syzems haye beer in service beyund their Inkended life and are in need of
replatemant

Tha existitg alectile sennce will gt suppod the ~equirements of a renoyvated peaject and
weld rezes] replacer-ent

In grdibon e 2akety svatents including fiqe alarm emergancy hglhiing and  lnminated e
signs are nobin Zanpliance with prasent Lodes.
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ENERGY STAR® Benchmarking Initiative

. INTRODUCTION

Medfield Public Schoolsis a participant in the NSTAR ENERGY STAR Benchmarking
Initiative, a program designed to help business customers assess the energy performance of their
buildings and identify opportunities for improvement. They chose to participate with their Dale
Street School located in Medfield, MA.

The performance of this building was assessed using the Energy Performance Rating:
Portfolio Manager benchmarking tool from ENERGY STAR. 13

For the twelve months ending August 2005, the building
received an energy performance rating of 13. The rating represents the percentile ranking of this
building compared to others of its type in the United States. Buildings that receive arating of 75
or greater are eligible for an ENERGY STAR label. A Statement of Energy Performance,
generated by Portfolio Manager, isincluded as the last page of this report.

To identify opportunities to improve energy performance, an Energy Efficiency Opportunity
Assessment was conducted by |CF Consulting on October 26, 2005. Charles Kellner, Bernie
Spillane, and Wayne Brown were present during the site survey.

[1. SUMMARY OF FINDINGS

Thisfacility isa 53,029 square foot elementary school, builtin 1941. There are 519 studentsin
the school. Thefacility is occupied an average of 65 hours per week, including some evenings
and weekends. Energy consumption and costs for the building are summarized in the table
below.

Summary of Energy Consumption and Costs
(Based on use and cost for 09/04 to 08/05, normalized for meter read dates. Costs were not entered
into Portfolio Manager, so costs are estimated based on average unit costs for similar buildings.)

Fuel Type Annual_ Annual Average
Consumption Cost Cost
Electricity 235,450 kWh $ 28,254 $0.120/ kWh
Natural Gas 64,062 therms $ 76,875 $ 1.20/ therm
Total 136 kBtu/sq ft $105,129 | = e

Opportunities to improve the energy efficiency of the facility are summarized in the table on the
following page. The recommendations are divided into low cost/no cost opportunities,
opportunities requiring capital outlay, and opportunities requiring further study. Each of the
opportunitiesis described in more detail in the remainder of the report. Rough estimates for
energy savings and simple payback are provided to help customers prioritize their actions, along
with information on NSTAR incentives that can offset implementation costs. NSTAR will
provide additional technical support and resources as customers work towards implementing the
recommended improvements. If al of the recommendations are implemented, an energy
performance rating of 75 could be achieved by this facility.
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ENERGY STAR® Benchmarking Initiative

Dale Street School
Summary of Energy Efficiency Opportunities

Estimated Estimated Estimated
Savings/yr  Savings/yr Savings/yr Applicable NSTAR
(kWh) (therms) ($) Simple Payback (years) Rebate Program
Low Cost/No Cost Energy Efficiency Opportunities
Review and Adjust HVAC Controls and Operation 23,545 16,016 $22,000 0-6 months
Steam Trap Maintenance 0 1,750 $2,100 0-3 months
Allow Unrestricted Air Flow from Unit Ventilators Immediate
Control Energy Use of PC Monitors and Hard Drives 31,661 0 $3,800 0-3 months
Energy Education Program 2,355 641 $1,100 3-6 months
Control Domestic Hot Water Recirculation Pumps with a Timer or Aguastat 0 270 $300 1 year
Reduce Air Infiltration Through the Building Envelope 0-3 months
Energy Efficiency Opportunities Requiring Capital Outlay
Install Occupancy Sensors to Control Lighting 23,227 0 $2,800 1-4 years Small Business Solutions
Control Exhaust Fans with Timers 24,204 0 $2,900 3 months - 1 year
Control Kitchen Exhaust Hoods with a Variable Speed Drive 6,465 0 $800 1-4 years Custom Application
Energy Efficiency Opportunities Requiring Further Study
Convert to Hot Water Heating Distribution
Install a Direct Digital Control (DDC) system
Total Energy Savings 111,456 18,677 $35,800

Notes:

1. Theenergy savings presented in this report are based on avisual inspection of the facility and are estimates. More detailed study and analysis may be required in order to
refine these estimates. Cost saving estimates are based on average energy pricesin effect at the time this report was prepared. Energy prices are subject to change.

2. Thisfacility iseligible for NSTAR's Small Business Solutions program, which provides rebates of up to 80% of the total cost for replacing qualifying lighting and mechanical
systems. For more details on NSTAR rebates, contact your Account Executive, Pam Pandolfi, at 781-441-8925.

3. Themention of particular equipment manufacturers or suppliers, or equipment modelsin this report does not constitute endorsement by either NSTAR or |CF Consulting.
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ENERGY STAR® Benchmarking Initiative

[1l. RECOMMENDATIONS
A. Low Cost/No Cost Energy Efficiency Opportunities
1. Review and Adjust HVAC Controls and Operation

Energy savings can be achieved through proper operation of HV AC equipment, by adjusting
existing controls and setting up proper operating procedures. Heat is provided to this facility by
agas-fired steam boiler, and is distributed to the space by unit ventilators and radiatorsin the
classrooms, and air handling units in the cafeteria, library, and gym. The heating systemis
controlled by thermostats in each space and a pneumatic control system, but much of the
equipment is still operated manually. The heating costs last winter were extremely high relative
to similar school buildings. The facility has made some significant changes to operationsin the
past year that should result in energy savings, but thereis still some room for improvement.
Several strategies that the facility should consider, if they are not already in place, are listed
below:

e Setback temperatures at night. The existing pneumatic
control system has this capability, but it isnot clear if it is
functioning.

e Keep boilers from operating when not needed. The boilers
reportedly ran more than necessary on nights and weekends
last year. The maintenance staff is currently shutting them
down manually. The existing control system should be able
to control the boilers automatically.

e Turn off the fansin air handling units and unit ventilators at
night, either manually or through the control system. The
unit ventilators are reportedly on atimeclock, but it is not
clear what the time scheduleisor if it isfunctioning.

e Check the outdoor air dampers on the unit ventilators and air handling units to determine if
they are functioning properly. One air handling unit appeared to have the pneumatic controls
disconnected.

e Change HVAC filters. Thefacility reportedly has a schedule for replacing filters, but the air
handling units appeared to be overdue.

e Replace the programmable thermostats for the modular classrooms with a more advanced
model that can control temperatures on weekends and fan use on nights and weekends.

Savings from these operational changes are estimated to be 25% of gas consumption and 10% of
electric consumption. To ensure proper operation of equipment and lower energy costs, it is
recommended that the facility document the operations procedures for all equipment and the
daytime and nighttime temperature setpoints for al spaces.

» Action Steps. Work with in-house staff or a mechanical contractor to adjust controls.
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2. Steam Trap Maintenance

As described above, heat is provided to the building through steam boilers and delivered through
unit ventilators and cast iron radiators in the classrooms. Steam traps allow condensate formed
in the heating process to be drained from the equipment. When steam traps fail, they often fail in
the open position, resulting in live steam being discharged from the system. This can waste large
amounts of energy. Steam trap failures are often not detectable without regular maintenance
checks. It isgood practice to keep up regular maintenance, because steam leaks can be very
costly. Savings from steam trap maintenance will depend on the number of leaks found. Each
steam leak can waste approximately 7 therms per day. (Thiswill vary based on the size of the
leak and the pressurein the lines, but thisis a reasonable approximation for the facility.)
Assuming that 3 faulty steam traps go unnoticed for a period of 3 months, the extra energy cost
to the building is $1,500-$2000 per year in energy costs. Because the steam distribution system
isover 50 years old, the maintenance staff has had some trouble trying to repair steam leaks,
with the traps breaking off the piping. These problems should be investigated in more detail, and
the cost of repairing the leaks should be weighed against the potential savings.

» Action Steps. Work with in-house or external maintenance personnel to check steam traps.
3. Allow Unrestricted Airflow from Unit Ventilators

Heating and ventilation is provided to the space by unit ventilators. Supply air leaves the top of
the cabinet, and return air enters through front of the cabinet near the floor. The unit ventilators
will run more efficiently and more effectively if the air flow isunrestricted. During the site visit,

multiple unit ventilators were observed with blocked
airflow, including one classroom that has a child with
alergies. A sample classroom is shown on the right, with
the unit ventilator located behind and under bookshelves and
storage units. Teachers should be educated on the
importance of maintaining unrestricted air flow from the
unit ventilators. The principal has reportedly sent an email
encouraging teachers to remove papers from unit ventilators,
but further action appears to be necessary. Energy
consumption and cost savings from this recommendation are
difficult to quantify, so specific values are not included in

thisreport. Thereisno cost for implementation, so it is
recommended regardless of the dollar value of the savings.

» Action Steps. Work with maintenance staff and teachers to remove materials from unit
ventilators.

4. Control Energy Use of PC Monitorsand Hard Drives

Computer energy use can be controlled through a combination of automatic power management
features and manual shut down by users. Organizations can use a standardized setting so that all
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monitors go into sleep mode after 10 minutes of inactivity. Power management can also be
enabled for computer hard drives, but may require some investigation and testing before full
implementation. In addition, employees should be educated on proper procedures for shutting
down computers and monitors each night. Savings calculationsin this report are based on an
estimated 92 computers at this facility. The typical savings per computer ranges from $20 to
$120 per year, depending upon the equipment and practices within the facility. At thisfacility,
there are expected to be more savings from the computers located in the classrooms than those in
the computer room, based on current practices as reported by the staff. There are no costs to
implement the power management, other than internal labor. Additional information is available
on the ENERGY STAR website at www.energystar.gov/powermanagement.

» Action Steps. Work with in-house I T staff to adjust power management settings. |CF
Consulting can provide support with this process.

5. Energy Education Program

An energy education program can raise awareness among teachers and students about how
energy is used in the building, and provide recommendations on how they can help save energy
and reduce costs. Energy-saving tips can include proper operation of thermostats, personal
computers, light switches, copy machines and printers. Savings estimates for energy education
programs are difficult to quantify and vary widely. Savings were conservatively estimated at 1%
of current consumption and cost. Costs will vary based on the level of sophistication of the
program.

» Action Steps. An energy education program can be devel oped by internal employees or with
help from external organizations. The ENERGY STAR website has resources that can help
with energy education efforts.

6. Control Domestic Hot Water Recirculation Pumpswith a Timer or Aquastat

The hot water is distributed throughout this facility by arecirculating system. Recirculating
systems are used in large buildings to keep the water in the lines warm, so that occupants don’t
have to wait for hot water. In some buildings, recirculating pumps run 24 hours per day. Energy
can be saved by controlling the operation of recirculating pumps with areturn line aquastat,
which can turn off the pumps as long as the hot water return temperature remains above a certain
setpoint. A setpoint of 110F is appropriate for most commercia applications. Alternatively, a
timer can be used to turn off the pumps overnight. Both control strategies will reduce heat |osses
and pump energy. Controlling hot water recircul ating pumps can typically save 5-10% of the
energy required for hot water heating in afacility. Savings are estimated at 7.5% for this facility.

» Action Steps. Work with a mechanical contractor to install controls.
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7. Reduce Air Infiltration Through the Building Envelope

Outside air can penetrate a building through the windows, doors, walls, and roof. A leaky
building envelope can result in an increase in building heating and cooling loads, and potentially
electrical loads if occupants use space heaters or fans. The escape of conditioned air forces the
HVAC systems to work longer and harder to provide the required space temperature. In
addition, drafts created by improperly sealed windows and doors can cause significant occupant
discomfort and decreased productivity of teachers and students. Problemsin thisfacility were
observed with the windows. Windows are single pane glass, which have poor insulation
properties, and thereislittle sealing around the window frames. There are storm windows, but
they were not in use at the time of the visit, despite teachers complaining about the cold
temperatures. (The visit occurred at atime that some repairs were being made to the boiler,
which was the primary cause of the complaints.) To reduce infiltration, it isimportant to tighten
the existing building by locating al air leaks in the windows, doors, walls, and roofs. They
should be sealed with the appropriate materials and techniques such as wesather-stripping on
doors, sealing and caulking on windows, and proper insulation distribution on walls, ceilings and
roofing. Occupants should be educated to understand proper operation of the windows and
doors. Costs and savings associated with these recommendations are difficult to quantify.

» Action Steps. Work with in-house staff or to seal air leaks.
B. Energy Efficiency Opportunities Requiring Capital Outlay

1. Install Occupancy Sensorsto Control Lighting

Energy savings can be achieved by reducing the hours of operation of the
lighting in afacility. For areas where there is no regular schedule or
occupancy isintermittent, the best means of control is through occupancy
sensors. For thisfacility, opportunities for occupancy sensors exist in the
classrooms and office space. The sensorswill turn on lights when they
sense motion, and turn off lights after a programmed delay time, which can
range from 5 — 30 minutes, depending on the application. Savings
calculations for this report are rough estimates based on the estimated floor
area for which the occupancy sensors are recommended, and an average
reduction in lighting runtime of 4 hours per day.

To offset installation costs, NSTAR provides rebates of up to 80% of the total project cost for
qualifying lighting systems through the Small Business Solutions program. Through this
program, RISE has conducted a more complete survey of the building, and can provide detailed
costs and savings calculations. According to preliminary comments from RISE, the simple
payback of installing sensors at this facility will be higher than typical installations because there
are no drop ceilings. The high payback associated with this retrofit may affect the percent of the
installation cost than can be covered by NSTAR.
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» Action Steps: Work with a RISE to obtain a more detailed survey and proposal. The NSTAR
Program Manager for this facility can provide assistance with determining appropriate
financial incentives.

2. Control Exhaust Fanswith Timers

Exhaust fans for classrooms and restrooms often run 24 hours per day, resulting in excess energy
being consumed. Up until recently, this was reportedly the case at thisfacility. The runtime on
the exhaust fans can be decreased by controlling the fans with timers. The largest exhaust fan
was put on atimer this summer. For the remaining fans, the maintenance manager would like
the maintenance staff to control the fans manually for now, in order to encourage more
familiarity with the equipment in the boiler room. Asthe staff and the operations proceduresin
the facility become more advanced, it is recommended that all of the fans be put on timers.
Savings for thisfacility are estimated based on the estimated horsepower of the exhaust fans and
the reduction in runtime.

» Action Steps. Work with a mechanical contractor to install timers.
3. Control Kitchen Exhaust Hoods with a Variable Frequency Drive

Kitchen exhaust hoods typically exhaust a constant volume of air. There are control systems
available that will sense the steam, smoke and exhaust air temperature, and use a variable speed
drive to reduce the exhaust fan speeds by as much as 70% during periods of low activity. The
controls will save energy for fan motor operation, as well as reduce costs for heating and cooling
makeup air. The opportunity at thisfacility will depend on the size of the existing exhaust fans.
Typica savings range from $1000 to $5000 per year, with a payback of oneto four years.
Incentives may be available for the installation through NSTAR’s Custom Application. For
measures that meet their cost-effectiveness criteria, they will cover 50% of the installation cost,
or buy the project down to a 2-year payback, whichever amount is lower.

» Action Steps. Work with the controls vendor to obtain more detailed survey and proposal.

C. Energy Efficiency Opportunities Requiring Further Study
4. ConverttoHot Water Heating Distribution

Heat is provided to the facility by two Weil McLain gas-fired steam boilers that are
approximately 8-10 years old, and sent through a steam distribution system to unit ventilatorsin
the classrooms and air handlers in the common areas. The distribution system is over 50 years
old. Hot water systems are more efficient than steam in distributing heat, and are less susceptible
to heat loss through leaks in the distribution system. It is recommended that the facility consider
converting to a hot water system. Two other schoolsin the system have been converted from
steam to hot water, the high school in the early 1990's, and Memoria School within the last
couple of years. Further study is necessary to determine the costs and savings of a new
distribution system.
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» Action Steps. Work with a design firm, mechanical contractor, or an energy services
company specializing in performance contracting to obtain more detailed costs and savings
calculations. The NSTAR Program Manager for this facility can provide assistancein
pursuing a technical assistance study.

5. Install a Direct Digital Control (DDC) system

Direct digital controls can provide greater accuracy of control than pneumatic systems, and DDC
systems can provide opportunities to expand to new control strategies that will increase energy
savings for the facility. A DDC control system would be only be recommended if the heating
system was replaced at the facility. Further investigation is necessary to determine the savings
associate with anew DDC system.

» Action Steps: Work with an energy management system vendor to obtain a more detailed
proposal.

IV. NEXT STEPS

The ENERGY STAR Benchmarking Initiative provides ongoing support as customers work
toward implementing the recommended improvements. |CF Consulting will review the
recommendations in this report with the appropriate contact at the facility, and help them

develop an action plan. For recommendations that are eligible for NSTAR incentive funding, the
NSTAR Program Manager for thisfacility can provide assistance with locating implementation
contractors and obtaining financial incentives. For the remaining measures, | CF Consulting will
provide implementation support. Over the course of the next year, |CF will work with the
facility to continuously benchmark their energy consumption and monitor improvements to the
energy performance rating that result from the energy efficiency upgrades. Please call one of the
following contacts with any questions:

NSTAR Program Manager | CF Consulting Account Manager
Pamela Pandolfi Sara Lisauskas
781-441-8925 978-658-1650
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T, Fxecutive Sommary

The followinge Excoutive Summary movides the clienc with aa at-o- planee suminary of e highliphts of
this reoett,

Generaily, 1he prepenty appeass w be in faie to peaer, oyuaadl cansdifiom. Thorne s sagmiticanat
deteriorarion io the vlectice! syste, Healing & Yenitalon sysicm. exfucior trin, interar decTs and
haridware.

Mo visual evidence ol substanive strocuosl probler conditions was el el

Puikling Condition Deficioncies of Wote Observed or Suspected;

% The heating and vontilation system in B orginal 15410 huilding ix & need ol replasement.

% Seetiens of te Toont enery platfann, brick walls and exterior e are detericralcd, Some
st emenl gl Teescedhaw deteriorilicn B ADPArenr,

% e wosl [side) cniry masenny platloom and steps ae <anificantly dezeriorated, substaniial
1epairTeplacement is required. Failings lave: heen renavesd,

¥ Txteror frim an the 1962 addition is sigaificamly deteriorated.  Some mebors Tex|uiIE
replacement ad a4 requires scraging and eepaintng.

Concepteal Corvective Budged

Based op visual abseryations we Tuna conceplually estimated the cocteetive casts [ the alowe
reported condition deficiencies o be: Rew Appendiy A

Pending Vielatiens

# N pending: Priling Department violacions were Teported.

As- Erilt Docnmenition

« A3l oomstruction docuinents were requisicd Tor teview, An oversiew of cunstruction

dprminzois provided was perlommed, Based on 4 soan ol Lesc documents they should net ke consilered

“ A ¢ TRuilt ¥as disceepancics were abseryed,

The ghove & a summany ol major lEdings onfy, The client sheald review this report in itz cnliccry.
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1. Ruilding Condition Observations & Congeptual Covrective {osts Estimates

C1 performad o Pilding Condition Survey (ai uverviaer Tawra]) ol tae subject property af 43 Nale
Sereel, Medeld Massachusets, The inspreations were conueted during the weks of Tuly 7, 14,21,
2008, Wr. Chatles L, Kellnee, Dircetor of Finance and Operations for the Med Geld Selwal Departmeat
was presenl for Ue first inspeetion. ¥isual building condition vhservations were made by T
reprosentative Jack Ferguson in e papformanee ol thiz assessment.

T suope and objective of this Building Conditien Saney is tu petform a visual 1evicw t ohserve and
repuet evidence of major physical sondition deficiencizs silher vhserved or suspecied. This assessmert
dues mot melude 3 review for wbeztos, haardous material or lesd pain (i present). T addidion, this
augegzment wnd ceptt (s perfored within cerlan limmatons iacluding, bt rot Rmited o, visoal
assessracer ul readily accessible ancas of the buildiog, This seview daes not include fizlds or sl
Ipeo Y CIe o,

The repost prepated by Dr, Bobart Borardi, dated 672308, was reviewed. 1o particalar, the coneems for
myginlunanse, repairs and coerey raiscd in tl Report wens nvestigated,

General Deseriplinng of Properiy

The facilily is comprised of structuees biltm 1947, 1962, and 15256, The aripinal facility was
lesipned as & Tunior - Senior ligh Schuool by William O, Upham, Arckatect uf Norwmand
Massaehusetls. The draatogs CTM meeived for reviesw were Dated Now, 12, 1940, They inclucded
Grawings 1- 10 and £ 1-2. The main clussromm sliuctarg s Dad storics bigh buill with cast in place
[watings and forndations with load bearing ey walls. The wouf (ramdng is seel with wood
planking smd e slate oof. T'he cobsiraclivn drawings indicse the main structure has o flat rocl of
approximately 177 a 757 that rung worth / sauth and flattcrs The lep portion of the hip and it 3s shewn as
cunpogie roafing. The romaining two portions + 1hs oelginal huilding are single story of siralar
constructior with slate rools. The lckur teom pordion attached to the north elevition of the gym b 2
pitched flat roof,  The two story seelivn is %240 sguare feed por tloor with a el of 16,482 square
fool, The comlecting fnk whizh is wtilized fieonosic and o s 2,664 syuare feet, And the
auditoriumgrnmasium is 9,700 sanars feet. The building iolals approximately 28 586 square ot
‘I'he first adaitive was constructed in 1962, The addition totrled 20,000 square foof. TLis Lypival schiel
constraciion For this period, C1M received partial econstuetion drawinigs fior this section ol the faclaty.
Ihe drawings wore prepaced by Rish & Tucker Assueiates, 350 Parker Squue Building, Toston, M.
The et ineluded drawings A 129, 5 1-2 EY 1-2, 1 1-2, and 18 14,

CTM glea reviewed the recormiendations peuvided by MBA Intemational £ Architests Jatter 1w Br.
Kellner dated Tan. 14, 2005, We also reviewsd their Capital impoovement Cosc Analysis, [undated).

The: sieactire is eomprized ol cast in place reinforesd cuncrare fonting aod lwndations with 4 sleel
Frazrie and Balb T and Tectwn reof deck. This addition included:

19 slassmoms

Kitehien

399
Fape 4 ol 22



{aleleria fassembly

Ariyity room (e {unelioniag as 4 media foomputer centeth
Storags

2 pang toiles

Tuacher's ronm

7 imdiwidual stedt toileds

Administrative mrea, principal’s offies, recoptivndclerial, clinic

‘I'his portion of Uee Faciiity 3s 1 good condition with the exception of le exterior wirdwar system,
exterive triny, and the doors and Fames. Interior paiating wud being perfutined durng aur inspeclions
of the cateteria,

Ihe {ki-d potien of this facility is idenrified us “porahle™ elassrooms, They would k< mare sceurtely
described a5 fnodular. Thicic ave two classroms and 1w loilets,

uelurs. There are sions of cacking m

‘Ihisc units si on cazt m place foundaben and have a flat mot s
{he fhundation,
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They are serviced by unil vemilators with gas fiied FIVAL ool wap unts.
The building hos 27 x 47 acaustic seilings will 2! x 4" Tay-in light fixtures.

Construction Documents

A limited revizw of the construchion decuments prepared trwr Rich & Tucker Asseciate: ad William 3.
Tipham was perfermcd. These drawings were ioeomplete scis of constrachion desumenls and did nat
coneain specifications. Basstl & our Limited review and ohservations, it is recommeneded Loat these mal

b cotsilered AcBualt docnments.
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L0 Foraifations & Subyrriictires

Type:

Foolinps Cast in phace reinforeed conerets spread foctings

Foupdution walls  Clast in place reinforeed concoete

(itade Jicams Present suly in the orginal buildiog
oot in place eeinfoeccd conarets

Insulatier o e obseread, [ is suapected that anly the miodialar classroen stusiure has
foumiatin insolation as it was constracted alter the aduption ol e cnecEy
code.

$lab o grade cast i place reforced veacrete of varing thickness,

Waterproofing i underdinins wWaletproofing is indicated n bath the original and |62

etyyemaTes

The lisudation censets of pocesd conrels fnatings. foundation walls and foer sl2l. The 1996
spodular classraoms have o veatilate] crawlspace. The 1943 huilding was bt as o bomb shelber and
Civi] Nefense sipnage is siill present ta the Apht of e front door. The exterior icim §s schedwdcad tor

e sl paloiing thiz sunumer.

Yisually obsorved cvidence ] _major deficieneios:
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M substartive dedicicoied wee nbasrved (e suel 15 evidence of dilTerentinl settlement, kiteral
displacetacnt, heavy cracking st}

b evidenes of subslantye watet nfiltranon was ohserved; 1he basenent was dry. Some eeitlement
crackieg of the basement flear slabs was obszrved. The magcment boler Taor is o taa (2 hour rated
EOUNLL,

2.4} Saperstrnclures:

Floor sesleans:

The origioal 1941 huilding is consteucted with 3 casl in place minfineed concrets coffered pan system.
I'his way 1 very high quality gystem for the tme ane] is rusely usesd Loddy ocanse itis so lahor intnsive
to huild, 1 is inexcellant conditian. [t is expased to view in he two s1ory section. The 1962 buildmg
iz slab on grade.

Roon T siyatetns:
The 1941 building is a stec] Frume with wood planking and siate roofing. Tae 1962 twilling is a steel
frame wil duln “T™ and L cotum decking.

Flactornns md il ey
I lie concrete arl stone plutfanng and walkways are in paot conditivn in bach 1he: 1741 and 1562
il dimps

Ple—enpineered huoildings:
“Thers are two clagsrooms and bwa toilets that Tave been added t Lo worih elevation of the 362
sirgeture that (5l inka s estegory. They sre oo cist 0 place canarets Toumndalions as coted abave,

Nidirg:
‘There ate 9 sets wf exterior stabrs constrocted of conerele or Tunestone servicing, the 1947 buildimg.
They e in varying stazes ol deterinrakisi,

The Tang steps to e entlanse vl e 1962 burilding are cast in plucs concrete and show eXtensive
cracking. The railing lias been remcved. & handisapped ramp hes been instlled with railings.
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Struutulal Tramang systens
The vriginal huilding is o combination of Joad beering masoncy and stecl. The 1962 building iz q sleel
frame slruclure.

Visually ohserved evidence vl wajor deficicncies:

No substantive deficiencies weee ohgerved.
Mctericration in e exterior stard and phatforms exisl. Soe photos

2.0 Exzerier Bpllc & Cloxweres:
Chiraneys sl cxhayst stagkes:

The clunimey on the aripinal building was not imspocted, The 1942 buliding has a larer= belt driven
enchawust Tan meunted in the atlic and & sraller unil that serves the toilets.

Eqiriamess:
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“The exlerior enuanee to the Dale Stoet ym shows extensive deterdutation, This s e ol the Fasuiy
and ol us well g e colomies, Actian iz reqoived ta provent (urther damage, That action 13
scheduled Tor Onis summer and work lad sterted during e coursz of this roport, A delzited inspzcion
should b ineluded as part ol thal remediation to delormine the extent of restoration needed. Winay be
pradent Lo replace the origingd wond columns with fiberpls anid reconstmst the tecias, freeze boards

ams] softits with newer miot: wealther rewslallt manTials.

Jixterioc ooty amd Framess:
The exterior doots and frvmes vn the original buildisy arc in thir condition,  Most show sigos of past

repair and improvement, T appears diat mest of the entrances k2 the whagol brvilching wre el i dadly
e, LT muin entiance & the faciliy s through the Adums Strect cofrance. These are hollow metal
Jdoors and Fames with wire glass vision penels sel inln a hollow melal curtain wall systonn, The hollow
metal is m need of painting, The doors and closures appesr 4 be functioning properdy.
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Extetor walls:

The exterior walls af thies westions 2 hck venece, Uhe brick s the 1962 and 1996 buldings i o
poad condilion, The hrick work on the 1541 huilding is in goid comlition for its apo hewweser, thers
are sigis o7 detcsorelion.

Extemior winduows;
the extetior wood wirdows i the ariping wilding are detenioraied amd & prograr 13 10 plage to
roplace thess windows, Presently, the wanduwws on {he east alevation of 19e twa story buildimg s

replaved, All cxterine trim is sehedulsd to b painted this summer,

The window wall systein in the 1962 building is galvanized bollow wete]. As ghown o e attzched
p|1t.:-|!-;:u-: Hue units are deteriorating amd need 10 be seraped and painted hefore they are nusted heyond
yepair, The [ibracy agble stid windaow wall systeim wis replaced three years ang.
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Visuaily ohserved evidence of majoy deficiencies:

Mol cisncies weare observed,

The Fxterice doues and Jrarnss as well a3 the window wall xystom in the 1962 building ae in need of
eleaning and painling, JTthis is not addressen] soon, pen tanent darmugs will peeur, Fhis iz particilarly
true of the gy antrnes fwade.

The window replucsment progeam for the 1941 huilding 15 scheduled 1o contimue with some
replacement of the Adwns Street side this year,

4.0 Reofirey Npstems

Rooling:

The slate mofieg on the origing| hoilding appears n pond candition. Thure aee sereral claies missing
and evidence where slakes have heen replaced. L raaf shonld be inspected yearly bt caution should
e takeen to aveid damasing the roolin the process, [t can be inupected from the ground.

The membeane roof on the 1962 building is in faiz condition and should also be inspected yearly. Tlns
roeef was reslaced n the early 907 Allowances should pe 1ide Lo roplace this root within the next 5
yeurs. We recommend Lt this asphalt hused roofing 1= replaced with 2 runher memhrane. A budpet
ot $600 000 tey F 700,000 should be allowed. The ool af the modular chassnaore was ot inspueted,
+ i= 7 it mbber membrane. School persenne] advised that it was in pood condition,

Flashinps. expansion_joints, gind pravel siops
The tmetn! work on Une 1941 puilding iz in fair condition. The maal work on the 962 building is in
puue comiditivn and i3 scheduled ot tepalr Chis summer.
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Qllers and Jdowosponts:

Bt af the origingl weod gutiors on the *41 bullding bave been renlaced. The remaining guiters
uholl be varsfolly inspected and veplacencnt should be scheduled when gomvenient. They wre long
pazscd theie nommal Lo eyule and the damage feomn & pufior failure §s costly. Roplacement is oo
inaucange, There e mivstimg dowea spmus hat should he replaced,

Rt and sinoke hatches:
Blome abecrved

Visually observed evidence of major elciencies:

Yubstantive deticicnoiss were obearved,

Fascia, sollils, fashing md trim on the 1962 building need 1w he replace:d, repaited and pamled, Lhe
coeterior haliow melal window systema an che 1962 builling nesd w be cleansd aml pacted, Miror
ropair and replacement as noted on he 1941 bolding,

5.0 Intcrior Constritciion

£l p systonos:

Systems vary thronghot he faciliter from crposed bulb “T ahd Teotum in lay-in seaustiznl panc|s o

splined acoustical files. "They rapge fvom goad 1o peot cord v,

Lloos coweracps:
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Fliwr coverings ate jypical'y YOI [Vinyl Compesitivn Tile) and ¥AT (Vinyl Ashbesos Tile). ILizin
pood condition in the 62 building anicd the 96 tuilling, Flaur covering in tha 41 huilding is vpically
YT und o poor conditiva. 1t should be poted however, thal tine appears o be m a Irizble conditiom.

Interior weal! amb perilicn SYStCImE:

Finfghes ars reed tirsuphaot the facilivy and are generally in guod cendition

Specialties:
Maone noted

viswally abserved evidence of majur defichencies:

Dy st antive deficieneies wons abserved,

Interiar daors and bardware ans doloriamated and reguire replaceineat, Cuilings are in nocd of topair v
replacemment, Asboslus tle does nol appedr 1o e in @ fiiable condition,

6.0 Conveying Systems & Vertical Movement

Thare are Twa chaik iz in e facitity. The Girel alliers trave] st ibe Adam's Strecl enlrance 1o the
first floor of classooams in e 41 birilding. Therc T i lamdicappod accussibility to the seeond floar
clmastooms. The seeond [0 s in e avditoriore/zym. Tt alloaws access 1o Wie gym §lror bul does ool
allower acecss to the stape, There is a pending application v the Architcrioral Access [doard for a
yaancs 1o install a portabls LT ta jemedy this coedition
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Oiher Vertical Movement:
The s atairs in tha 1941 building do oot mest he present code, Fxlelior stioaiys o the prigina
buflding, addressed clsewhere in this napor, der nat conply with enrrent codes.

Visuully nlsmerved vvidence of major tle friencies:

Suharantive deficienciss were alserved,

Tlyere is 110 access ta Ui second loer classoams. ‘The constroction of an slevalor is recommetuled,
Tz el take many foems bur a reasanakls hudpet Mor this madificalon, including interior
modificaiony snd s eonsideTarions weontld Approsimate $ 300,000,

7 Mochanioal:

VAL
Phumbing
Fire proleclion

Heatine amel Wentilalion:

The 15941 and 194652 buildisps rely on Lwie pas fived secricnal hoilers Tocated i the Soiler room ol e
prizine] building,. LThe origina bailers tave heen abandoned in place, Cve of these uits e be utilized
as emergency backup if nesdud Criler eatipment related tothe anipinal steam gereration and Tsating
hive alsz heen abandoned i place. One of the ariginal lree beilers fay buen removed to allodr s]iace
far the present configuration. ‘Thzre §% @ shnple preamatis control sysler i place. Thermostat: in
aach room contiol digpheagm valyves on vosn winids,
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The condition of the unit venta in the [962 building is in hetter condition thun the eguipment in the
1941 poilding. The 1796 talding e stand alooe wnd oporales Tromn vEo pas ord popE 1Ly winies,

Adr-Conditioning
The builditug does not wilize a chilled water SysteTm; thete iz oo coaling tower sssocialed wilth the

building, Adr conditioning is provided by shry-via!l afc room umils. These cen be seen meadily In the
attuchcd photus, The moedular classreams hawve raaf top AL units.

Flurnbing’ Samlaey:

Tromestic hot wales 15 peneratid by Lhrec pas five hot water beaters.  Towis waits supply Lot water to the
soilets pooto, Omes of these is empanuily out of service. The {hird unit provides hot water 1o the
dishwasher. ALl ntilize the original slorags tank, designed a5 a stean tansfer system from the kazileers.
There are pang toilsts snd s1alf loudels throughont the facility. The second floorof the *41 building bas
tnpint of use™ hewnss owitsd under the sinks, The arlging] ppmuasiam has leckes cooms assaeci altrd
writh it Ut inclode pang shawers, These shusers Aane 0o longer I nse.
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Spranklers:
L bgre are o sprinklas insldled o the tacilily

Firc pridcction & Life Safery Bquipment

A Fire Cetmanil Statian was observed o the 1obby. Audible alarns were ohsus vid; men visual alanms
{i.e_ wirnbe [ights) wene ahserved. Ballery=pack smcrgeney lighting wis alerved thupug pout the
bailding s were lighted et signs.

vigually ohserved evidenve of major deficacbices;

ay bwtartive doficieneies wer ohsered.

T he heating system, in particular the lomperame coulrol system, has reachaed its operabls Lanit, The
pocurnatic controbs L antiquated. The onginal exbaust syslem does ot operale in L HanTA that
allgws kalansing of [vesh air K sach room. Thi= steam systern should be replaced brac he cost will be
driven By he process. Tt is recommended tht this bee andorlaken dudng & tolal building tenovatiun
nrocess. Thore are steps et cac tn {he interim to reduce energy costs and provide forw consislent and
reliahle enviconment. Feplacenient of th prsuadc controls with a digital localized contrallss 1
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recompicnded. An investment of $75,0060 to F100,000 in crmtredy wosk woull penerats a vory shoet
payback in enzrpy savings. A renovalon woukd uiclude conversion Tk stean to ot water and
renlacement of piping sl incorporstion uf jnolation valves. Leolation valves are eor prescol.

The duiiestic hat water system 3 functioning on hali s capacity with ane beater, The secand unit 12
achedubsl for repais this sunamer. Use of the original steam trensfor hal water tank is ineffieient. "Uhac
lauk could be replaced now ot durdng e fime of tn vl

T.ife safeby and building saly s comprumiaed as thers Is ou sprinkler spstem and the Lrc alarm systern
i% astiquiatsd.

b8 Efectrical

Uhe 19496 buildiog has isalated services fur power, pLipnz ancl Fice. ALl are in pond operating eondition,

‘e prowier and Light For the L962 bildany are Jdistribuated freir the tain switch gear inhe 1941
building, That switch goar has been replased hut it hias no spare capacity The puwer anil lighting
distiibution syatcim i4 ohsolete. Thi penérwlor pporatss the reftigerator, beceer wiid tuiimal wther
circgitry, The cncrgency lighting is batesy pack. A now transforer has bren olucod outside the
kitchen loading dock, This services she 1941 and the 19632 buildings

Fover, data and commupication wiring arc. Ba the most part, ayrlace mounted it wire mold i the old
building. Fixtures ace four liwt long slap foocmures suwrfaee monndel.

Fire alarm iz substanded and surlace meurted i the eripinal huilding. Cnly bells wee obscryesd an
the eeterior of the taciliy.

nlserved evidenee of wajor deliciencivs:
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Suahstuntive physical condition deficlencies were ahseoved.

Tha cl=ctrical power, lighting and fire alarm systems sre operaiing a1 capacity aied hivwa massed thor
exoecied lifs eyele, They ace inréed of replusement,

il Specied Constryetion:
oo,

Vignally abserved cvidence of major deficigncies:

b subslastive physical condition deficiencics wers abservad.

FLA Kite Woek:

Site work and improvements wore oot iovestigaled as part of L repart,

L1 Ancillary Siractires:
Mone

Visnally observed eyidence of major defivicncies:

No sehslantive physicl condition deficioncizs were churved.

[M1. Pending Violatinns

Teawn of Medfield Building Leparime:t was contacted.
Thers was no indication of caceent building code o tire code viplatians.

The Sctool depertment advised that an AHERA repor wis o file and that 3 progoem Wi inoplase ta
address all asheskes contaming matecials, Tle AHRRA reponi ie nut revicwed s part of this
i esti galina )

1V. ADA Barriers Cheek List

A eavsrview leval ADA revisw was performed. The presemt building ownecr dewes ot ave an ATA
Clymplianes Plan in placs, Therefore, i may be pradent to consider the preparstion ulan ADA
Compliznce Mlan in otdar 10 meel rzadily nchievable poals. Bascd on averview [evel obsorvatiens this
plan may need 19 address the fallawing eins:
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¥ Self aclusting sulomatic dogr dperlorns
= Ripndg.

= Werticnol 1i

> Elewutor markings and sigials,

¥ Toilet Room conditions.

A complele compliznes roview will cequie fupher ivestipations snd leehaicalffrsihility analysis,

V. Appewlix

Appeadix A: Cost Fstinates and Recommendations for Remedicl Aetlon

The foliowing snalvsis bas been prepared with the objeetive o levelop the most cost eflectine long
et usé of this failily and to praserve und maintain the erigingl appewance of the 1941 facade, The
assumptions and projections contained hercin are hagsed an the ficld obseevation and experience of our
personnel and discussions and interviews with the miintens.ce and juritorial staffs of this facilicy.
‘vhey arc nat based on delailed knowledpe ar operations! ceperionce of he Facility or its sysizms. No i
deplh cquipment E2SHME or cxploTatory imvestipotions were undertaken

There are a numhe of eepairs which should be undertaken to axswe the present and contimisd nsc of
hist Jocility. This lacility however s not a candidate [or patial o wrgeted ronovation. The age and
condition ol this Nulity warranl = completz 2nd tharaogh renovation.

(ara shauld be taken 1o pertorm enly thoss tasks necessary to meintain il safety and the inteprity of
e strpchiore to allow the building o remain in apecation until such e as it be emaoved from
wervice and lime dlawed Dor ils cowplete maavation, We therefoe Jo not reconnend the
replacement al major systems at this time. The replacemnenl ul o systeins sl hix L would be
expensive and cost prohihitive, A piecomcsal approach L impeeeriny this Caciliry would be more
cxpensive in the lang e ther a eomplete renovation,  We would not recommend the [ull scope of
rcpairs and inprovements outlined to (b cepon provided by MBA Taternalional.

We lave nit designed a Tenovation projeet Gar this facility s sue analysis is conceplual in natuse and
hased on assumptions which the School Depertment would need 10 validate  Owr assunptions nclude
thie demalition of 1he roodular classcooms and mainaining the student population =qual to he presad
enrollment. The aripinal 1941 building facade would be retavncd wilh adjustment Tor accessibibty only
T he construction of sn elevator to accoss all floors of the existing twa skary classroom sfrucione al the
cotrance level woulil be requiced. The 1962 building may bue signiticantly adjosted and reeonhigured to
atconmodate fukare progremmatic needs. The cebuilding of flene space to replace the tao demalishel
radular classrooms wolhd be neludad.

The renovation of the uriginal 1941 hailding would reguire a guiting of e sructure, This wauld

melude all finishes and all systems, plumbing, mechanizl, and elceirical, This would allow struclural
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modification B seismic stabiliny as required by code. "This would alsy allew Gonprovements o isolate
e stair owers, add an elevalae thafl, onoedify door opemnngs o accammedals handicapped aceess, ete.

The costs associated with this mropesed renevation ame s lolliwe:

1. Selocdive demalition and wenovation of 1941 building

R4 75 por sy ft; 28900 3q 1t 13,727,500-
2. Addition ol a 3 stup elevator 4 061,004
3, Henovation af fu the 1962 bnlding
£2 101 -dmey M 240000000 = d 200,000, -
4. Dematition of cxisting muklolar elassmooms
$40 - wq £ A0 s 18 S0, 006_-
43, Replapement ol modubar ¢lassrooms
T184/ s ft: 20,000 aq 1 3, 7000
fr. Site modifications lor avcess and catrancss 54 Q00 -
‘Fotal 21.5%2,500, -

Apperdix B Lintiing Conditions Statemceni

LIMITING CONDITIONS STATFMENT

This limitod topor, 1 hased on visusl observations oely. The BCO (Bamldmyg Comlition Ohaerview) is
a geoetal eepurt of exisling physical conditivn. Jtis nat o code compliznee audit oc dudy, un a1l
cncamopassing bilding deprriment vialation stady or seatch, net in all encompuasizing anil exhawstive
report of cimndition. Trfermeation ohtuined fom local agency files’stadf is assumed to be cormeet. These
services and repoet e specifically not intensded te provide a cerfification of proper architccural or
enginecrng design, . The objective of the BOOD s to alet the client to viswadly pheerved major
deticiencics and suspected deficiensics, Cunceptual corrective budgeds, that may be inclidud in e
repor, arc based on relimmary intoemiatien and coneeplual seope of repair work This report is not
inlended W be a waeanty of any cxisting systom, strustupe of enclusure, and iis nola garantse of any
spatem or its 1ife expecancy, Conslction Teclmologice Management Toc. (CTM) aisumes oo
respunaibility for any systen, stiusture, or [isted conduien, This repart is {or the Bonefit ofthe cliemt
poly. The cliznt shall oot iele=ase any partion ol this repocl o other parics withont oblaiming writen
ponscnt feoem O
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Appendiv C: Addivieral Photos fatim:hed)
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Shnfe Srreet _._ifi_‘c'frm:'

— e e i .

F SITE ANALYSIS

Exdsting Congonz: The Dele Sirest schoo! has vehicular and pedestian access fom Adars
Stresl The dovenvay is a loop afl which in the primary pedestnan erbrarwe s well 25 service area
with dumpster are located, There s 1eled parking an Thes loop torcasy garking cnto fdams Streee,
There appaurs o ba no slenin drainage syatem in che ates: Thers in parking in a Ing yst soulh and
edjazent 1o the schogl However the chesived croveded parking arcas canfrened Ehe cormnrmesnds. al
Lhe sehool thal fhrare is 2 shorage of parking.

Thereg iz an areg of play equipment of fairy new vinlage at ke nonheast cormer of the schaol
adjacent o the large lawn area Between s school @nd 1he Memarial Sehoct Ina paved aiea
adzent i the schosd thare are sevaral baskeiball Foops. On ‘he adge of e lavn area 5 a ficld
hrckey shed 10s undersiood 1at 1= otal acrezge ke these e sckooE |5 appeoXimalety |1 azmes

Aralesis Winke the nesad 6 rasu faca the drive and parking araas and 1o acd curbang % abwious, -
e Lot aof the drive, parking and circuclailon of buses, vehicles, truck deliveries and negrsirian :
should oe studisc Far Function, safety end appearance. Tne physical educaion programe and

perhaps e after 3cheal e o (e felds shouls e evaluate:d o gelerming IFe ademacy aof the

eyt ng facilibea  As al he ather sannol sites, Ihe sie wrilitiss shoukd be conzidersd ba ascodam

ther conolens and capamics,

In. BUILDNG DESCR|PTICHN
B, General Jesrriplian:

The Dalz Streel School ronsisls of an grginal building Puil in 1942 comprised of & Lao-
glony classiaim wang with basemend and & one ang 8 hall story Anditnsinmiaymnasum
wing coninested 1o the glassroom wing with @ narrpyy conaclar. T Bulldiry) i & masanny
Euileirg with concrete Moor ramieg and stesl ool fravag 0 1960 a caletenia, libraqy,
classwoom adddicn was buill whizh alza included a Ink pieca whilch Inckedeas admbnsiraion,
health climig, and teachers' warkraom  This additon is a gne-story, sleb-on-grada masarny
bacikdirgy wilh sieel ioof struclure.,

The original 1942 bulldag = an allactive neo-classcal bukding nicey soaled o ids
suhusban rerident'al conkaxd  The VIR0 Aaddiinn iz 2 nondeacrpl slicpe eObCd Bl [yl
af thls ed) wrlch & joeed uncambacably to the griginal buikding with a link that skews liHle
regard for ke original.  Th= new eddition reiocaled tta main ailty Insm Dalg Sireet i
Adamg Stresl,

3 Techncal Descnptan:

The building is situated a1 the irtgrsection of NDale and Adams Streets and as s b
above Me man ontry 15 [ocated In Adam Sirecl siace the (980 adaition, althouglt Lhe
otvious “Fant door® of the build ng is on Dake Steed. [he Baldmg measurss appeaxiniztely
A marh b soich gng 725 eqat noweal regesnred By s wides? pointks . Tha gross focdpon?
area s 31,2006 1 wilh a telal geooss soudra lostage of #91 3005 [ distributza as follows.

Audltarnum Balding 100350 5.1,
At & Musie Lini = 340 sl
Qriainal Clessracrn Wing 158,200 =.1. i
1474 Link 3,200 =.f :
1950 Wing ABAI sl :
Total Gross E3.029 1.

bl Neiepd ootttz Feavfiliy Sua) Fuage (127

Finad Repeers « Movewaher, 1208 Pl pstond Pand Auaadeds
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Dhiale Ntceer Noftood

The aildivg is divedad into vanou s ed Jealonai and ademislsbialve spaces olading 35,872
57, They are 3z folkoars;

1960 Wng SOudrd Fegl
Classrogm 4 g1d
C AsHroum 2 B1d
Clesgroan 3 £00
Clzstroam A 00
Classraam 3 s
Msychabogy 2k
LLilxraery 1.d413
Cafateria 3140
Chassronm B Hiz
Classroonm f g1z
Classroomr 3 BOD
Clawssicarm & 509
Kilchen 7,318
Subtotal Nat 13,450
1560 Link

Waitin gladmin 270
Frincipal's O 213
Hixalth 254
Teachars War<-gomiLo.ange a5d
Subtotal Nat 1,676
Fizzepren] iny Classranm YYinn

Etocage 2,080
B l=r a0
Subtotel Met 3,760

el Sevdara! Fame it Fewnsibftdry Sipafp fage (=28
Fiual Bepors - Mavmader, 1998 I s ied Mo Annfpsis
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Dlude Streef Nofurof

Frst Flagr CHigmal Clasgreomm Wing

L assnoo 10
Cassnoo 1
Classmor "2
Classroor § 3
Classrparn 14
Clzagmoa1g
Leriming Center
Spesth
Subtotal het

Classeann 16
Classronn 17
Clagsranm 13
Classroom 1%
Classranm 20
Class Room 21
Clrss Rrnim 22
Subslaral Nat
Ark & Musin Link
Eeating

&1t Raom

Mg faom
Subtotal Nel

Audileriurn Buld g
Crmanazil nfAndibarium

Boys Loskera

Crrls Lockrrs
Tierad Seating Areq
Stage

Suntotal Net
TOTAL NET
TOTAL GROSS

ER Siemsy Factar

7108
G5T
G653
T
B%G
B53
293
153

4,954

273
792
g ]

1,533

3560
456
456

1.342
g4

Gad2

36,072
£3.020

1.44

Mate For planning purposcs an efficiercy factor of 1 20 iz desirabla,

Meitpietsl ¥ofrand Fecdfder Eemthifidp Shnfy
Fina! Kepaiy - Novamher, 1999

422

frimge -39
Plrpsical PIank Awaipsds

e —————

e o ————



Fhiafe Moot Selioof

A CONDITIONS OF EXISTING CONSTRUGTION

The follawing 15 Dased Loon detsilad inepection by Maunt Yemar Gronp, Inc.,
Architecls & Flarnens, ana thei consulllng enginee s

A STRUCTURAL SYSTEMS

Exigting Congdinas: Tha arlqmal struchre was Covpleted in 1945, and an axlkaasion was
addad in lhea B3, The ealginal two giony huilding, cnnsisis of bric: masonry walls and deep
pan concrels: walls slabs ad he exlension iz a one stary, lree span steel framea systam
with sloping high maf and masanry wals. Several juris ai nigh irteror walls had cracked
and hawe bean reporbed. Tae repain work Appears o be wirang and 1o dgditicnal cracks
couid b found. The stnaciure e in good condiran,

Anatysls. Hrovious 1epars are holding up walt, a7d ho major Sruciind wark is raguit ed.

E. ARCHITECTURL/EXTERIOR
i Wil

Exruthey Canclibans. The predominant exteqar malerial ol he erginal building and

addition is brick mazonny walk large arcas of wood such as thy main anliy of 1he
Aunditoniurn building sdeh fas waod columna oornices cnlabisturs and pediment

Thore are alsc wood pilaaters and enfablature ot the entry W the slassioom L.
The anlry 21 the 1950wy eatures hallow metal ames will U hesghl glazing and
sipe doms There iz also a aloping wasd softl at this area The 1330 wing
leatures brok exlarion walls wiih weod frammed spancreds ard fascias,

Anatyss: The major conszm with extenss #alls in buaidings af This vintage |s the
lamk af adzouate insulaton evehon e 19640 wing. Lile ar ru insukatlcn is vsed.
The axlenar walls ol his bullding mgsl be asdresscd for nstallation al propar
[msulanen (mast kel igic insulation) within pes Lomed aul inferior walls. The
nature of {18 masonry keohnalogy empkoyed also prevides 10 assuronces against
watcr [nhratcn.

g Doors and Winadows,

Exiztng Covelihens: The windows in the 1842 aulding ane wood doubde-h, ng
single g'azed wingows  These windows are a'glna and have auflived kil useatul
[ife The windnws inlhe 1960 addlion are sleel rarad s:ngle g.azed casements
and awning sashes o stood frames. |nthe large end wall glazng in e library thess
P4 A cambanaban of wsd and slesl framing.

The dacke i U %50 vestioule ink are sbeel doors that appear W be a raceat
rebiofil. Otler dooes throughou Tha Bualding appear to be rom differénce peneds
and 0 variguas slages of disfepar.

Anaivss; Becaus: of Ihe age af mush of hoess Systems wikhin the tldengy ard Ihair
relative inefaclivabess negand tirsulation, i is recommeaded thal &l windoms
b repaced with modery inaylaled glass windows that feature a tharmal bread
Irarne and gperabie eash. Any malar repdvalion would call b the replacemen: of
rmany of all daors.

Ml Setienrd Facilities Frasibilitp Sy Prage 1-5d
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Carsting Crndibions: The 1942 buildiog feateres sate voofs on &l 2oping sufaces
This is chwvigushy the origing! 1eaf. The 18680 adddices weas il widh z b simd giavel
roof. Thenw gy e Boan repsirs and opdates cvar he yeara, bt if 30 lhey are
undacumented,

Anafsts! any funded renovation projest at the Oale Schoal will require the
Insaahen of 0 new ronf It has been the posilian of 5.8.A. 1o ask Iy a8 new
wear-antied maof as o pa-lof any lunded peajecd inwhech Uie exisding rool is neas ar
past I warranty expiralion.

c. [NTERIQORS
1. ialls

Caiztrig Concboris” The walk of Ihe 1947 building are predominateiy brick anc
Flaster, Plagter finisags an tha first floor ara afften cear a masorsy Substrale cxocpl
cveer 0w Backars, inwhich casa steal slodl construciaon was employed  The sepond
fledn classroorm walls ond inleriar partilions are plaslar an sbéel studs.  Exposad
brick is The wad imzkenal in thee avdibariurn, a5 welb as e Slormwells,

Thers are wmeraus wall matenals used vthe 1950 addition mesl pradaminately
ioncrete Magonmy Units GCWLE stroctu-al g azed Bk, ard ve lical weod planking
with wisod cap.

Ahalyziss Tne walls For 1ne most past are in fair be poor SR And wariouds
TeasUms riast B ke te inprove their condition ar change kacalions. All Lhe
walk appear o be in sound slruciural condilion.

2 Cabang

Exfaing Cosditians: 1he 1942 bullding has varioes oedny bypes soeee arginal and
sarme alded. The classroora haye 17" « 12" acoustic ceiling like gheed to Lhe
gxisling svbstrate. The fi-sl foor corngar was an oxposcd concrote walle skan
painted and Ihe second Foor coridor has & plester o2ilng. The I'nk {which was
pigiroby & Kicchen) has 12"« 12" eooustic cailng  pancls  and 19
gy mnasiumaditonivm Duildng hae & combeatan ol plasier and acoushio ceilings,
pacept for the st2ne ares which has exposed slniclure. 1 he 15980 addiflon has
exposed skzel stuclure in the calelers, claseracm, ang medin canter which
Featuras teclum ol panels suppartzd by buih Ts. The kilchan has a plashe
celmy: the office areas and okby have 127 x 127 acousls colling Lles: and 1e
learchers’ workrrom has exposad slesl with tectum planks inbolb Ts

Analysiz; The ceilings hrougnoul ha sehool s inovanoug cond hons, [Ionweser,
it is recommended the ness acoustical susopendsd celkris b rzieniitied hroughoul
mast arcas bedh kar acnustic and insu atien teagons, as well as o concaal (he hkch
sprink er system wh ch shouid be partaf any adibon enovation progect

Adedfiedd Sefeanl Factililens Fearitilin Smdy Fupe [I-31
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1. ElcDrs

Exisiing Condfiors: The fiaers in the 1942 orgina| building are genarally fin dled
wilh iy | asbeslos tiles; Fowsver, carned Fas hean inslallce In Slass Rooms 10,
14, 12, 13, 21 ard 22, |t is likaly that Uus carpet was installed over the exisling
WA T, Thy gyrnnasatfaouicim areq has a wood ficon, as doees Lhe stape, The
foyer g 12" x 12" viny| composiion tile, and the vasilbule eatures &« 6" quarny
fit2, The 1950 wing is predomingtuly 2« % yaT oonng with the exceplan af e
ritbchian whish appear o be Y. ST, in 12" # 12" tles  Toibats feature ceramic lie
flers.,

Araiysis The Foar Lles and capel troughout should oe emoved and repldced by
12" 12 Y. T or carpet hecanse e uilat marms are naol harddicapped caomrpliant
and exvlenaive remediation would Le requiseg 1o mase them ss, b5 akso
recommended tval they be removed and reolacad.  The wood fiooring the
gy nnasiurpianditanium s weary G0 yaars old and should be replaced, as shiouid The
alage floor.

4. Slairs

Erizfing Condiions: Thare aie ko slalis kcatsd in Lhe clessractr wing of the - 842
Eyilding. They are consbucted of sieel with nabber frearls a risesn fills; the rails
ale shaval,

Anapyes Tha messnt cor guraton of the gtairs and rails are nol code crmpliant
Thet stans presan aosings which are not permitded by ADA and the rails da nal
mest cumant codes. it shoud alka be noled dhal  slaes  in the
gyrrrasiurvaeditonium area at ke seating as wel as the slage ae nol code warthy
ard vortical [ifMs or mmpe are raquired. The ba-siony nature of the dassrooms n
e 542 bailding will & e ey lie the nslallatior of an elevatar.

g Inberigr Croors

Existing Comoiforrs: The doars through the bulaing are wand @nd for the mest parl
appar 1o be original - They have oo hanuicap accessible hartwa-e and do naot
aprear o mest the bra rahg reguirchrents now in place, Thay ara far the most
oart insElled in acllew meta bamres, B showa be roled that mary of 1he daars in
e 180 addltlor are sed in pockats that mame the <deorg irBccassible B P

Aarddicapped,

Agalysis Inlerior doars trpaghout the tuilking should ba replaced wilh cogs
carnplisnl daees g achware  They ray alsa necessdale the renlacenert of all
waslng frames  n thie 1560 additian & will also 2 necessany to substalizly Dhes
the wall configuatian At many dnor npeninas inoorde 10 v e the nnoped

Auslvpull Cleararce required undar ADA

Moditeld Scloof Facittrics Meexihifing Suede Payre £ 32
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. CODE1SSUES

i Building Type Sumirmary.

The Memaial Scheolis 3 three-story Building which has a gross footprind g e of
21 BRE square legt an A 17-adre sia. The axsbng bupdleg is construcked of
conorete sleb an greda and masanry bock and backup binc wite interlne walls af
bock. The axtario: wal's e oad hearing with Inad bearing inlerior carridor walls.
Mirst amd second Floor framiag is cast-in place sanciele plsts, The tepical roof
frarnirg s comprised wWeod raned [osts. The moal framing at Ihe auditoriom is
sleul russes wilh doubde angles spanning babvesan 1ha Eussas. The square [eotage
af the building comprised witir U uapralected nongomikashbke struzhre coald
claeeify lhe prasant constuchen tvpe of this building ar 2 nonsonforming 20
bullding. The use aroup is E-Educetionsl.

The bullding 45 presenty norecnforming begauss Teble 503 af tha Sikth Ed:bon af
fhe Maseachysetts Stale Building Code indales thal an unprotecied Type 38
huiding of usa group E has an allowabds two 350ry height end 14,400 5.7 arca per
fioar. The exlstng building exoeeds the allowable square oalage by 725G 5.f on
th& first Aacr.

i Hzight ang] Area Limifalions

T e desgner, facee wih these condifions, is guided by the orovisicns of Ghapter
34 of the Massachusstls Stute Buildng Code §342d 0 “Raguirswenls o
continuatwn af the S48 W5E Qroun or change Loz e giaup resnhng in a ﬂhﬂl'lgﬂ
it hazard index nf one o eEs"

The axistng bwking is in evoess of e allewable spaare footage or height
requ renents ag sl forth in Table 503 for & building of Type 3B Unpredeclod
Constyucton. Tha bullding & preseaty sonsineched af brick aned block masonn wilh
na rewalls consirycle:] (o partiion the buildng. Ancaddillen 1 thie building would

reguire separation by fingeall,

Arca hrrwlalices of [Pe exisling building sinesture coule Be madified 1o comply it he
bulding has mare thar 25% honling chd slee; or unocounled space, whicl a¥aws
an inzease ol 2% for guey 1% of such excass fronfage 35 oor §508.2. IF buidings
are cquipped Wilh &n auematic sprinkler systam as pos $596 3, this would allme
a5 A% increask iw area Tor baildingz more than bwo stories. Whilh hese
racuiramenis o place, e @iwatie squane fgotags liear area would be 260,4005.1.
Mo e walls must still be construclad L Saparale the original ouilding frorm any
riesy addition.

3. Eress lssues

Equass from he gxsting building is nel uode compllant. Mast o’ tha enfrances o
‘he bikding nat accessole am fhe stair [andings §34700,5 ass181s the designer ‘n
aranging praper eqress lor the hukding ard §1009.0 provides direclion on widlhe
of mxlis 1o orovlde 8 safe and adequate rmeans of egrass,

Atedflei Sehood Freilftier Farcibility Moo Prepee F1- 22
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4. Rened @hon
Any mprovemanis In the exlsting sullding mues addrezz she follpwing issues:

Al axit agning, exit lighting and fira deteclicsi and anfuhclatan sysicms must ne
upgraded b contampoary Codeas, reEscing 4ty eqwpnent wilh new £3404.7
53404 B ard §3404 12 address exil sign and lighls, means of egrass lighting and
fire prodect on systeTs, Ths squinment mus in the ramoyaled boldirg cor fanm
o 1we prawisians of the rast current 2oday

Energy Code Requirernents §3d07 § and §2407.2 af tha Massachusedts Slate Suilding
Twrda raquire thal alkerations of an exeting Bueding n whoch the use group i3 nat chanced,
Mt eemply o e enengy consensation values deiazied in Table 2407 4 he code far any
huifding elements (walls, windows, doos, roafs, or mechanicul systemsy which are slfiensd
in the course cf rencyaticn.

Hand.capped Access; "Archiecteral Access Board Rales and Hogulatons’ 521 MR 3
require that any renovadion ol 4 twilding in ¥hick e cost amounts 10 50% or mere of the
assessed value of the buikdirg. the entre Building is reguired lo comply wall e latest
pravisiong for handicapped access 3 documented in 521 CMH 99 17e Amercans wilh
Nisakilities Act

Flavains ang Yertical Lifks: 530011 provkdes that devaters vedical lifks and similar
squiprnem shall confarm te the eevaios reguptions of 524 OMH. §3001 Z shafr
construction sha:l comply with 7BO GWMR §710.0 vertical shafis - Thess oravisions gilow
guidarce in dusigring the approp-ate equipment for foor qrede changes.

E, MECHAMICAL SYS5TEMS

Eqilar Hsom:

I ke Bakar reon ig provsded with a2 tatal of Iour (4] belers. Two (2) Boilars are HB Simith
sanias dd mills water Iube ballers which were insiabed during the omiginal construckian of te
bulding. I rocent yoars one (91 boiler has completely @ilked and 15 competeb out of
service however, the uni sl in place in bhoe buikcr 1ooey, Tae 32cond (2nd] of tha anginal
bailers is used ertirely &% a etand-by unit and is fvailable to corne an i the regl of heal,
[owmeyer generally speaking thig baiter is not Lsed. The averall condition of this barer 15
gxtremrely enbauated and ald and cartanly has foachcd Its Fd@inum erdcaable life. I hs
beiler weere used lar any extangve perod of lime the reliability of this bailer could net be
gusurad and consideration should be given t a replacetnent if the need “or gadd-tianal heat
i pequired, Aopraximately five (5) years aga taa [2) e Wisil MeLain caet i sechanal
hoilrrs miodel nunbes GEO wene instzlied o lake the pleoe af the existing balers wiin the
peraeer plant. 1he balers generade low pressure 3taam and disthiouls L the exisiing Diping
syslem thipugr @ schedule fomy (400 Black sleel low pressure steamn piping systerm. The
e piping is insulated with lorgkass insulalion with an all serice jacket 2nd tne entira
itetal ahan would be cone dered exgelent. Ezch boller @ prog ded with dus: o wale)

cutacffe and Adl aperating and safuty condrols and the entire insfallaton s cods canplan

Al bollers, ncludirg the efiginal poaker, are provicad with g8 onty burners and sl gas
regualalors Are wenled a the exteror per code recuremenls  Adjacant B the noew bilers
are tern (2 floor mounled condensate receivers which receive cordensed sieam from a
tialr waurn refurm Systers which was instaled durieg e ongingl coastneclian. Thie e
congensale recaivers are uninsulaled aml arg o siesl conatuckian and provede condensats
return for aach ocaler. Each receiver is provided willh & single koiles feed pume and he
anllre instalation is excelienl  The origingl low pressure ateam piping appoas 10 be
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sehedula forty (40) black stec: and 15 sisulated with fibergiass inaulafion walh what appears
to ba & canvas [ocker 1L wAs nated thal moch of the hsulaor had suface damage
hraEver, nat corsiclered A saricus concgr gl thas iime, Thare vears no somolaimnts of pipe
leaks within eitmar 8 seadensale of the steam piping syelum haveever, hefore an 2xacl
defermination can be made A5 0 overall pipe condilion ssctions of the existing pigng
shauld be reraved end examined intarmally for corrosion  The condansale plpng appcars
o be sohedul B black sleal however there was no irsulalian on Hes piplng system Alse,
e wen e 0 515 of leaks howenar, geclions of the pipe should be examired interbally

. and if comasion does ex st cobscerabon sheuld ke given bo 3 complets replacarnent of e
gnfire sys'em. Sonlansgie |s eelurned o a Near moonbed vaculm retuon sysiem which
relurrs condensate from 2 enfire buildieg 10 the bolker room ynder a vacuurn. L was
nred that this vacuur sysbatn conbinues b opetase in a satinfctoey manner however, As
the piping systorn pondlnues o 3ge and kake do devalop Bns vacuum wit be reguead ard
pandensane relum to the koikr ipom eould be a prokkern. Consicerng ba extiemne old 3o
of the enfire condansale systen cons deration shougld Ba g wven (o an opgrade at his tima.
Comvustisn alt 3¢ e endre bailer racm is through a ceilmg mounsed class oo uhd
wunblalar which recenes ousidy i diectly theough 3 geivarize sheelmelal ducl 1o the
oulside  Alsn provided wibun the spoce 5 an individual duc: wh.ch goes from the oulside
direcly 1o 1ne flaar Iovel 1o provide 3 convection fow of alr witnin dhe Boiler rooin. 1L does
appar Ihal The entirz installabon is codu camplant aod operating in a sallsfactory condiion
a* ths time B wes naled that the enbre System is antiguelsd and e system should be
upgraced. The breaching for the rew bailers @ppear o be galvanized slesl uninsulated.
The Lireecling fam fhe ariginal beders & b steel insulated with calclum slikle  1twas
nofed thal iw céd Loller 15 provided wih an induzad diaft fan which dischr-ges n'c a
breeching Syslenm conmon with the new boders. WIthin T new boiler braahing 5ysiem
13 & parametre demper a! tha discharge swde af the induced drall &0 wh-eh could alle
rombussion gasas Lo enter 1he Boilzr rnom thraugh e baronetric damper il te oHgina|
hiesbes were cver used  Ths condiben is nen code compliant and cunslderstion ancald oe
Hen ko repainng this incorecl desgh  Generally throughoul e exsling boiler room are
numarcus abaroned peces of equipment which has clutiered the boilar ~aom and does
maké Goieral mankznznce of the equipmant very swhward. Considuant g e limited spacs
availahle, norsidaration shodle be gven 1 rmmoang 3ll abandoned and qul of Sareot
aquipranl a5 well 83 pIping to free up 2dd:tienal boaker 1om space. The $2em distibution
and candensate retym piging systerm of the arginef bulding is pravided n & Basetnt area.
The entire pipng Sysiern appears to be scheduls ferly (40) Black sieed for slean and
cchedube olghly (#0) black sbeel ko the condensde  The antirg plping syskem whars
exnosed was insulatod with what appeers W be fharglass insuation with a canvas [ackot
ho'tanecr, @s 'wi understand it lhe ylbopas have begn confimmed Lo sontaln asbedlos And
cansideration sawauld be givan 1o & remaval of Al Asbeslos msulation on prping elboivs and
replace with fibarg 255 msulation

Aulcmatic Tempetature Controls:

| Ine: 3UbOrE RS temperalure cotinal systom is made up of keo (2) ircdvioua: air stoage tanks
ach pan-aining @ singks compressor And mator  Each syslemn appears to ba appresimately
ten {10) yoars ald. The system is pravided wath 3 cormmen refrigaraléd 8 drger 1o sach
eompresaor  Fach air lank, as vaal. &5 the refrigecated ai Jives, are pro ded with
hwdowen lines howeeer, each devica discharges o o receptor loceted on b floor
Ceaguieration should ne given 1 instaling A fioer diain along il an dutomalis alowdown
condrnl from each devicy, An oif wiater separalor s alse provided in the commoh 2ir e
and this aleng walh the remaining componanls o Ihe system is exlreraly antlquated and
the enbirg Automalic trrperalure conlrol spaten should be opgraded at 17ia time.
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Clag$oouns:

The criginal bulding classrooms gre 2ach provided wikth classroam unit venlilators with
adjecent cast iran mdators, The unit vendikators are provioed wilth an oulside i otk
luwwar which inlrgdyne ventilation anr bo each space  The air | heated through a vnit
mounzed oil and s disrdubad Iwough a discharge grifl on Hea lop of he unit werilaton. A
wall mourted preurmnatic themastat cortrals fhe cwl vabie with The carbio! valves on each
cust iran mdigsor and mainkaing space cantrol, Although extra mely antquated he enfirg
system does appear [0 maintsin good lemperaluie colvrol 85 well as air qualiy. Also
prowidedd in mach space i 8 masannewalbopening locateq Ioe 81 tha fioar which 15 desiged
lo reragye vensilaton air introd aoen by the unic ventitator. Thesa gucts ise and coact in
e attic in A gakvanlaad shestmelal exhaus sy slem, and througn @ 18n osated n the s
descharges e 3ir above the racf The cntire syslem is exratmely aatquated anrd i newd
nf repracemanl. Il was 280 noled that the warious wimlgay ai- ronditianing unils wene
installea in cach o the individua! rooms and during wam menths do malblait reazanable
temperature control howaver hey are naisy, old and awy In need of replacement.  The
agdiion buiding clssronms are akso provided wall wall mourded cleesrcatn bl ventlasoes
whik also nolude insake buvers bar verliaiion air and a cobdrol valve o mainkain space
tarmperature, The contrul valve |s operated through a preumatic wall mountad tharmastat
and generaly, teasonabe space fEmparaiure coblrgl 12 maintained.  Each clasercom is
prnadad walh Boar i oeiling glass adjacend 1o the unttvenlilaior howswar, 1 was roted thal
Lhere was na indube mdialion n kot af ih's glass, The: cardifion wauld promete dra'ts
during *he ecider months and considenabon shouki be given lo improwerrent. Fach
Classicam 12 also provided with a wall Maunie] registee at the foor o remove the amournit
ol wentilalion gir broughl i at the unit ventiabor,  These registers were ghghlly dirty
however, nul alechng overzll performance.  The exha st iegisters communicate directly
ba inllie: fars located in the Aibe hraugh 2 galvanized sheatmetal cxhaugt syslam. These
exhaugt fans discharga 1o ool goosenscks fue e discharge ol echaast ar. All aysteris
are operaling and are in reasonably good coelilion cansidanng there age. Mo
racommendations far impouamen: are made bo hess areas e«cept (o Hial nobea,
Cormdors throughoul e eigna” building are provided with caat iron radiators which are
gach providuo wilh contiol valves oparated tarcugh 3 wall mounhed pheurnatic theimoslac.
The cnbie installation is exbamely anliquated ard in naeed of replacerment at this fime. All
~3idet @reas throughous the cegaal bailoieg, 2z well 3s the additior. are proviced wity
exnaust syetems which communicale through A series of wall mountzd exhaust fans as vl
e two () atic fans with galvanized shestmatal duclkwosk. Al systams in the criginal
building ara axtremely abgueted and ara i neca of replacemenl. Those systems within
*ha mew building ae stighily dirly howsever, the systers wars aperating in a satisfactory
Manner ana maintainiee 18350akle dor cantral. |t was alse notad hat the wmle: spaces
wr*hitt the addilion building wsare proveded with wall maunled Tnlobe radialion localed at the
celliag and all sysers wee vperaling and mainkining reascrable space EMECralure
controt.

Madia Araa:

The med-=3 sentar i prendded with @n air handling unit kacaled in an albc area which
dismibutes supply & Threugh sioe vwall diffasers losased approsimately on (100 feat above
the Inar. The retu=n air systern s also locateq high on the wall arzl mrough 3 gavanizesd
sherTmetal sysfem is radoned 3 r bask 3 the @i hanh g und shere s misea with guiside
air and redistilbuted [o1he space 1 was noked thas in tha high glass areas thare was ho
hhlube radiation irstaled ard s conddion woula promete dratts during cokdoer monihe.

This condilicen should be improved upen. Also Yacated inthe Modla fvea was 3 low wall
exhaust register which commuaniates directly 1o 1me slllc through 2 gahanized shaeirmeats

exhaust svslam.  The syslem ja slighily difly however, the systarys are cperating ard
mAnkEiting reasonaale space oder SOl
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Cafatoria:

The Cafeleria is similar Lo e Media Cenler whers it is provided walh & 22ntral gir handling
umitwith sidesvall diffusurs localed approsimalely ten (10} feel akovs the flocs. Alzo [ocatsd
adjasent 10 the supply diffusers ware & sanes 0 wAUrn an registe:s ratuening Lhe alr bagk
IC the air handling unit throug v e yalanized shesimetal ued system. This air is moeed with
a parsehlage of cutside o for overall vant atlea contral [hreughout the space. The
sy stems were nated ko he sliglly dhty however, not defrimental 1o the operalsan of the
syslems A so kealed wikn the Cofetera wes s lew wal exnoust register whicn 12
designed ta rorave the amounl of g brooght nto through e aic handbng wnil - This
veqqister was alightly ditky and was noted 1o ke glighty damaged ard inoa need of
replagement. It doas appoar however, thal this syslam 3 operating in A satisfacioly
mannar. The liead Iceaied aver the cocking are 1s of the painted galvanlzed steel bype
and il was noked thal much of the surface area of the hood had Beon bionked off. This
eandition is non-vaie comphank and shaukd be improved upon. At the ceiing af the kichen
Wwas a sirg unit ventilator providing make-up air for he kitchen haed. It daes appear thal
e 2 mound af vertilaticn 1o shes ol verhiEtnr is inadeguata for the @mcunt af exhausl alr
and ronsideral an shaukd e given k an impravesent  The dishwazhe s alss provided
wilh fwe ;2] exiaust connectans from khe distwsasher and Lhough 3 stainiess steel exlausl
gyrete T, disiribules (0 3 el raunted exhaust fan. § was nobed thal thes gysters reeds o
be cicorsed and thet the araunt al rake up @ir provided o Lz deshwsasher roam @ ppaars
o be urdersized Tor ils applicalor,

Aundiborium:

The auditane.m is provided will beo (2 individual air handiirg anils kealed en each skle
of the stage. The aw handling wnii3 frez blcky tha alr through 2 single skawall ifuser 3t
each =r handing unil  Renmn air b the 2n aandling undt is direcly o de boticon of 1he und
with na relurn air uchwork. 1t was hated that hese raturn air Gampers were slightly dirty
a1d in need of céanng af s vre. Lnder e slage is a central exlizusl syslem thal
2lows @ Lo enler under the sfage thiough 2 series of parfarated regeters were i s
codected 1wpugh a galvanized sheetmetal systam ard diginbres ta uol erhaast fans
These registers werd cles and SpRpear to oe ope-ating in 3 atEfaclary maler gt thia brme.
Alsa kacated 1 ihe audibonnm are a senes of recessed cast iren radiors within she exlerio
wall. These cast iron radialtre asc coverad cvar with a face plale  The hollom openng of
each radiator nad been bocked of liming the arrouim of hieat that coutd be diffused inlo
the individual enclosures  Consideration should be given 1o aoerng 1he fiow of air arvand
aach cast iron radiatar b improwva heatrg autpul Consldesation howevar shoukd De given
lo & complets Lpgiading of |he entite haating and wertlating systom of lhe enlire
Acditariumm.

Administrathon Arsa:

Tre Admnrslralion Area is generally radée up of @ group af inesdor and exterar rosms 3t
was roled thal e nlermr spases were nol provede:] with any means of supply v2ntlation
aif althaugh an exhaust syslom was present. Al tollils were alsa exhauslud Hircegh A
galvanized slialralal system le roaf meunted exhe ast fans and all 2ysiems dppedr o D
mporabng in & salisfucitey manner 1 owas notad thal all syrters were Sean and no
iraprevarnenls are suggested atth s e, Finned fube radlafion wes alse prov dad far the
wndividual rooms 1o realikain autornatic tamgeraturg control and systems do appean b
operale in A salistaclury mannel. Yilhin the spece whete window Lypes ai conditiening
units for geraral cooing, snd Ay we ulersiand i reasonable binperaiures are mainda ined
hivwever, the systems are noisy and consderaflon should be glven ooan ouerall
immavernent of Ihe healing, vartilatlng, and sir cordilioning gystern of tha Admimstration
Area [twes also eobed thak the windows in U exterior SpACeS we e ol able allowing I
nutural ventilation for ihase cxienior roams howevar, censkeration should be glven 1o
mechanical ventilalic,

Medficld Sofhool Feotlfles Feasihilily Miely e -7
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Dale Srreed Schindf

F. PLUMEING SYSTEMS

Erigtimg Comdiins:

1. The systerye woene inslalled in 1948 and circd 15965,

2 Nalural gas 15 provided for usage ‘o the darrestlc hat waier heaters and
kit b,

4 Diofvesiic hot waler is provided By two [t wacer hoalers and An associaed
het waber staraau Lank i the bailer ream

Aq. 1he tuilding contains stomm aad gancary drainAge sysle s

L, Tha buliding contans bay's and giil's gandg ioiles, sngle loed rsoms,
|anlicr s cioseta And drinking fountaing

E. Tha classmoms have sinks with hot and cold water

7. The lwu single tailel mors adjacent b the gyrmaasium bave okl waler
oy,

E. The ky'clie ganiaing & gas fred boder providing stezm R the ketilzs, gas

ovens, dshwasaar wih clecing hat seater buoster and rarious ublity 3im4s
with an zesoclale:d gresge o

Lpdading of Svstems;

1. Tha heat wegter storaga tank wos reinsulzied [date rsnown.

Z, Tha two () gas fired hat waber healers wee replaced In 1895,

3 Tha tailed fxdures Inthe aano ioilets of i 1965 wing ware replaced in 18997,

4. The sinks in the gang teilels of the 1945 wing were replaced i 1097,
Arelrsis,

1. all systems 310 {xtures appear b ba adedjuate and ‘unuticing propecly

wilh no epoted dabciencias.

Z The dorwslic waber pipmg systems have sskesos nsulation wheh is
crcapsulated ae required and Inspested annually.

o, FIRE PROTECTION 3YSTEMS

Thers is 1o sprinkler systarm i UL DU-ldirg

Meifiedld o lruod Faetlitiex Feroihilitg Sencd) Ige F-78
Final Repost - Navrinhds, 1R 431 HMowicad Phatad A peiy



Dale Sireed Schoof

H. ELECTRICAL 5YSTEMS
Exnstrng Candiions:

Electric Sermvice: The mair elecric sarvea |5 900 arps 1200208 wolls hree
phage, four wire. 60 hatt2. Meterng is al {he seq¢ondary voltage

Fhe rrain discannsl evrdch and distrikyfion panel is koated In the bassmend bailer

racen. The equpment #ppears ic ba arkiral oqu pment. Tha original schac was
Ruifl in tha mid 194005 wilh a0 addition in 1 DGO,

Imenior Distribution: Fanalboards and distribution sys?em gquiprenl includes 2
rezluTe of arginal [1840°s} o anuipmant adde:d or replacad in thes Tubure building
awdetil o {1960},

Emergancy Lighling: A pas fred 10-12 Fw emergency garsrabar praides some
emergency Hahteg thraughout she buildings comdoees and Agrass arcas during
pOwer tiages and power b lalephor: yster, fire alanm and kltchen refigeraticn.
Some aruas ol the ikling are provided with batlery light unils. Tha baiteny unils
appear to have reached Lheit usedul lIfe expestancy. Tha il uininaled fxil £gns ars
connecded 1 tie standy power sourca and many eppeuar 1o be the aricinal
gquipment And in rced of repain o feplacsment.

Fire Alarm: Tha axisling fre aiome #ysiem has {120 2ores And includes manua
Fuil stallans, harmdigh® units.  Thore exisiing ayster @ 198:0's equinmeant and
apoear 1o be funclioning adequately.  Tiers are defriencles Inalam anils
coverge in cerain instances. Some pull stations are a0l bcaled within oole
required distanses from egreas doces ar at corect rmeunting Hesght lor nandicap
acoess, Tre visual alanms do nol innlude the stobe lignl componant as required

by ADA.

Public Address System: The exisfing sysben consale s a 1960 wnil and
appears ‘o ba cparabng satsfacionly  The sysban [neluder classroarm Sfeakerr

and aall-an switches.

Masler Clock and Frogram System:  The masier unil s rekatively ness aid
although partions of the sysiem companants are old, i is openaling satisfactorily

Security Systams: | hone i mat s securnity systern in his Guildirg.

Interor Lighting:  In gereral kghlng fiztures arc ‘leorescent throughoul
Clagsroom Wby consists of (3] rows of kuvered fylures contralled via loca
sunlches. | ighl dzvels appeaar b be reasonable. Intome nstances he Sures are
i need of raplacement due e discoloralion of enses, fuvers of kmp delgncradio
whieh may indicale ballast fallure, 1t is doubdful that In all inslances e axisling
fizlures s furnlsted with energy e¥clent ballasts ard larps.

Exterlor Lghting  Lighsing is baslca ly proviged by flood bphts on sbroel pués
provided by the secincal ulility company. Mo other hu Iding coobrollesd site ligting
was oheersed.

Analysis

The immedlale cancern weuld be 17e implementation af upgraded fve elam,
emergency Eghting end iburninated exil sigrs syslems o meed prasert codas Any
renaowztion project walkd recuire E‘u‘aluﬂﬁﬂﬂ cf remaining elactncal sysiems ie.,
clorrcal servios, Jiabribullon eeulprment, ighiing +c. To provide ior ngw pregram

£pAo0s.
Meelifetad Nt Fueitiites FeusiBfily Sy Faye H-F¢
Fieeed Nopesg Yoreiubeer, JHO0 Phvsicul Munr Aradeviv
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Hherdack Sedumal

M odficdd Sehaal Focilires Foarihiii Siude
FRnmd Repowd - Sovenahee, 1R

SITE ANALYZIS

Exlsbing Candiifons: Tha schual built in 1969 is lecabed or g eladively lorge site on Clime S1oesl,
There is a 1900 cobrance dnve wah parking Wit the: paving conbiuing araeng e schaol Boclding
in service [ocatnas andd acilicnal parking  The cuming is genera ly white painied, hil,minous,
cancrete and il and tha paving Are gensraty in poor conclibion

On the southwesiern cornes af the Euildng is large play structuce Buill of weod gd subber ies
probatly wity a eammunity group Jugs aouth of the Brikding are socger fields used by the sludanis.
These Fells dre irigabed. The surfdce is ureven ared Hig ot is poo condibun,. Evidence of 1ne
0N OEIN mAINEEnaAce pragearn s a new guand il 1 keep vehicles off the figlds, In front of the
=chogl i @ garden area with shed and cumposting area whch is dendilied 2 e WMed)ald Gardens

Tre small fedd in front of the 3eneal is poorty d-ained with an uneven turf surface. Easl af 1he
schnol is & very large comple: ul souser flekds Whieslock Soccer Flelds. A 5gn promises more
felds for the Fallof 1999, [Lappears a5 of oJdr eary May vigil, that hese figlds need wpark k2 make
Ihe suface mare avan and oo renocyala the wain lawre arees.

Anatesig. In o netd o resuracng of a1 paved areas noluding drive. parking, seivice and walks,
we recammend cansideration of using granile curbag. Thy st lightng systern mignl e evatiuabed
From & cost pont of view as well 33 $3%ty and secunity congiderations,

The play equipmenl gt B spected far handlcap acocssibity and ary meintenance neseds as
wll s thi capaoty of serce e physical edycation equirerrents. nconce b with e anaiysis and
irpravemenis o ihe buildings, a delailed roevicw of he slke facldes shoukd e conduclkzd 3a thal
Ahy Irmpraverrenls can be cocodinated with e scoaol puikding pragram and badgel.

PLUILDING DESCRIPTICN
A Gansral Or sciplbon

The Wherlncs Schoal is A ba story brick masonny bubkding wilh fial reafs of vanging heights
The bmlding is corposco of a one stary core facility that inclydes the administralion, sage,
caloledda, Wlzhen, ihrang snd gymaasiom arownd 8 conbyard. A b sty double leadea
acadan-n cAaamom wing abuts he coabyard b the s0ulh - The academic wing afsa
includes 3 small gymnasivmdmuli purpase mom 3l he east and.

E. Technical Descriplicn

The [ukkding as desorbed abave is & one slory Sore 3oty abuting 3 we slony acaderyo
cEassroor wing.

Tke building measures apercs: 415 faet easl e wost and 185 feel north 1o south - The gross
ool prind aima |5 45,242 square feet with A atAl gross square featage of 6° 037 sl
dlsituted a5 fallows,

Furst koo 40,337 5F
Beceid Flkor 20,680 SF
TOTAL GROSS &1 037 5F

T bulibdng 15 dnoded o vasgus eduralional anc Administrative areas Iolalling 45,136 3F. They
are a3 “ollows:

435
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 Wheeluck Sefaal

Coye Fagili Sgllare Faei
Administration £41
Health 52
Readng 358
Faculby 07
dpeech 335
| ihrany'Comp 2202
bl b [u 1,281
Chfetorinm 3,03
Katck ity 2143
GyrmnAsium & Storage 4,350
Subtotal Met 15490
1 Floor Aegdrmir Suuare Meet
Mui:pur o' HE 2,840
{:lazaaom 1 1.122
Clussrawm & 1,122
Clagzraom 3 1,122
Classrawm 4 il
Classraogm 5 Ay
Classrauwn b azr
Classroom ? 327
Classroom # 334
Classronm 2 ard
Classraom 10 343
Classranm 11 230
Classraom 12 aro
Workl £Atm 451
Al G870
Mus-c L=l
Sulbmotal Net 16,332

Moadiedd Sofumed Foclfitiey Feaxthiftip Sl Pt F1- 14
Flrw! Rupord - Muventher, §999 Eaprical Pluwt ANalpafs
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Hehreefank Scliof

Cleassaaein 13
Classracm 14
Classrdca 15
Clazsrgom 13
L. lassroom 17
Classtoom 15
Clazgroomr 13
Classroure 20
Classmoom 24
Classiootn 22
Cleasreqm 23
Classrunn 24
Classrocim 2
Classeaom X5
Clasarncm Y
Subtotal Nat
Total Met
Total Gross
Efliciency Faclor

Efficiency Facto = Grogs Araa + det Ares

a0
At
Bl
RS
L
Rele)
g8
GRS
435
14,314
AB 136
51,037
1.52

Mete fior planring purposes an eficiency fckar of

1 B is desable

FivaiTedd Nefiged Sacrrees Joongibidine O

Fianel Repurt - November, 1999
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Wireefpcdh Scohool

CONDITIONS OF EXISTING CONSTRUCTION

The falinwing is bassa upon aetailed inspeciion uy Maunt %emean Group, 1o, Stchilesls
& Planners, and thair consulling enginue s,

Al

STRUCTURAL

Exigling Conoons The unlding is A bwo glory struchurs consisting al masaney walls and
steel joist frarning Al wiar Bwilt in 1558, The structurs o hogoad condition. Qne Jiagondal
crack wias lound at he exdonor 43l at the amior rocm A gecond . wertical was found on the
insede ol he exlenin: gymnasiumeaall The prack does nol 2xtand through Wi extenor Leck

Tacing,

Anafysis. The b ding does oot squire maor atructural work, wilh the excapben of the b
Mmasanry oracka found.

ARCHITECTURAL/EATERIOR

.1

Walla

Existineg Cangilings- Tha axisting building is a slecl framned slioclure and consists
predomine ntly of 47 face brck ¥dh BT ChiU Back-up with ng inaulation Typical
pxlurior Jpeiungs v thie bick! ChL walls are spanned with sEzel linlel amges. T
uppear portlons of the walla below the nwatal iascias ane peocast concrate parels
Verical precast cancele fins are [ypcal onipanenss ir e windaw npening
assewblias. Typical windows are atamingm frames wib single clazing ard stanc
nggregate precast poncrele gpandral paneix.

Analess The exlenor bnck portions of fve walls appear to B I gaod condit with
no maticrable prabkems. The casl concrals canapxes al the snath wall of the wo
slony acadunc wing e exhlbabng zgns of thermal provement and crackig at
connecticn point of canopy 10 krick piss. Fudser iyesbgaban voll Ge requined 1o
ranwedy the problem.

The west wall of the boiler reom has experierdsd poteeial water infiliralion and
"blevwn cat' bck. The wall has been repaired and seems to Be stable

Dogrs and Windaws,

Exjzhirg Cordiicns. Ik duirding 1s flsed wity the origing: single glazed andadirad
alurmenie wandaw frares and gntry storefronts. The alurnmien hiasholis at fhe
entnr denvg are nat kandicapped sccassibe.  The reenainder of the gxtedor doos
ere hallow matal Farres and dedrs

Analysiz; The original wndowes are iharmally metcsent wilh 1 sing!e giazing and
alhough [Mey aid i good condtan should be repiaced with moedern eneigy
wfliient windaws  Mew padneater sealan’ should Ba inslalfed at all rowlexsting
door and window framee. ANl existing hallee metal framzs 0 reman sha-l ba
chianed of gy st ared dzmaged. primed awd re-pairlad

Monfietn Sefoee! fireitihay Feosthiler Sroecly Fiuge K-Ie

Froreed Regocrs « Naveanifae, 71999
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Hefrcedock Sofened

1 Roofs

Exisking Condiians  1he exsting 1cofs wers replaced in 1998 with & built-up tar
amd grawel roof

Analp=is: No wark Regu--co.
c. INTERIGRS
1. Vralls

Exizinng Condians: Typical cornder walks In the core facility portion of the bualding
hawe cerami tie walnscot with 127 » 12" acoustical panals shove o the coiling,
1eight of ceramic file waries. Typical comdor walls in the azacemic clkssoam
wing £ have an B structural glared facing lie base (96 SGFT) concrate Block wall
1o B-B" AFF and 12" % 12" acoushcal panels from 878" AFF iz ecilng - Typieal walls
in the admiislradon e 2a0d fore sreas Jush 85 te librany and gynnasham a2
pantad cancrete blacks. Typea £RESAAME hove shud conoraba Mook walls alikg
ke corricar walls anc ha axtacdar wall e metal snuss walls wih plaster fnlsh at
tte demizing walls behwiean c gssTams

Anabesis: The existng interor waks e ingoue condibon and require anay painting
and néenw vingl hase o0 repdace exisfing. Many of the inlerior walls will racues
darmolibon and pataning of slmitar materias a! localions of doos Ikal do nat have
Ihe: arcper clearances Yor londlcapgoed aecessibility  Raler a1z b secticn related
to DOGRS.

2. allngs

Ewizfing Condiliows, The bypleal celling irgughout the buikding is suseended metal
latw and Hasler. Tne cakaborioe, stage anc langs gymnasiam all have an oxposcd
pomted steel siruntuse snd form bozligy asom deck assemily.

Arafyss. Athough the exisling ceiling assemblles ae in gead condition Lhe
el ngs must be remaved 1o allosy 1o installaban of new el2cirical, plurmiing,
mechanical and fle predection systems New 27 x 2 ard 2' 8 & sigpenced
accustical ceilirg should ba elalled o the herghl o The sxlsling azsemblies
wiherever noss ble

3. Elegirs

Ewirting Concditiris, The typesl Acar systern ttroughoul the building is ving
ashestas tile (VAT ard fubbe’ tase. The adminisl-ation @ied has caret, mosi
likaly over the original WAT. The lbiary has cansst. The Jarge gyimnasivm ard
small gy mnesiumT ullipurpose room hgee o recenlly instalked "sports Caeling”
The esisting tailel rocams bypically have cenamic tilz foars ang base. Th slage has
awoee floor,

Anatess, 1R o¥ sling areas ol viny asbestus ble shoold be removed, surface
prepared lor instalal on af new 127 & 12" vinyl cempositon tke, With the excaplien
of lhe fmo gymuiesiums all the exaiing cArped should be remoyed and new campel
a~d ving| Basa should Be Installce. The existing ceramic file flaar in the ilel roones
will require replacement wiln new cerareg ile Jue i the extensive rerovalions for
[andicaoped] corplhance,

Melticld Eclaol Faciliies FeaiB iy Sy Page =57
Fiarr! Beport - Mevenber, T3PS Plavgicel Plart Asrddpsts
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Kheafook Schef

A Slais

Exicling Cancitrns: Ths axesliv] 2laic assembles are consiriaceed of sieel shonger
and sheel pan siairs wilh precast barraezo heads ard concrele iMeg :andings. Tha
nanarail assembly -8 compossd of e 1 14" Foicontad sleel pipes at 3" AFF and
19 AFT. The existog slags hea wood frarmed slar 2onstruclior with wood risess
ang reans,

Armplpsiz; The stairs of dha wo sty pocbon ol the Ludlding will requig ra-
construclon of the handiguard ral asscmbly 3 comply with prezant cado
requurements  Fasgting meerhanging risers will iwguire stee| plate rissr in-Alls bo be
wokdud a0 place ana painted. The exiadng stagedmusic roer hids no handicapped
gocews A e pamip o0 B s required  RISer in<ills wili be raquired if the existing
wind slage slais arz ke renian,

R Prlevics Caaras

Exialing Concfliows: Typcal classroom doors ane solid Sone wond doors with visian
panels in painted hollow melal Tamas. Typleal *smoke geors” i he coirdor aee
2 - 8 wide ratal voers and Famres, Typles' doors Iz tha taiict ieomes and other
srnaller rooms 0 he baild'ng are 2' - 8" wida malal o0ors ond framss,

Anatysis, Typical 397 wide wood ¢l23sropm doors 1o ke reploced with selid core
weodd ooorstclear finish) and leve- bype accessibie doors Al non-complant *sinoke
doars' shall be removed, including W ol metal Trmas and replaced with rew
halkyer mctal frames ano 3 - O solid cone wood aanfs [ abeled waere required)

Al ather non compliant 2° - 07w de doo s and framea shali be remowved inc uding
rdjacent wall cnnstruchan as requirea for the insaliation of new 3°0" hallew mela

hrarmers and salld care wood doors. Al ew deors shall have [Bver yes aceessible
handware.

G, Elevaicd

Exigtiry Condilivoes The axsling elsvetor can is £ 2 - 0" X 67+ 1" £l2ar inside
dirpateean walha B3 clear doar cnening 1a e cab.

Analysis. Tha prasent alevator s not sized for sleatcher capaoly and will haws b
b weplaced if any major rencyvgtions ar eddbons ao construcded

7 ~oailb Drinking Fugrifging,

Fxisting Credifions: Thee aie presanty 6] tilet ncatians, AL of the singla
f2iure oakt reoms are apamrimately 25-35 51, not large cnough for hend sapped
accasg  The gang iniet rooms in the Cassroone wings hawve no provisioes for
handicapped Stcoss ro7 the proper dearangas for anluring or exiling the loilal
[earms

Amdiesis [t econmended that during any rencvatlen or zddition project 1o 14l
[wailidingg. AIF lnil2l raom areas be ecenhgured 10 provida proocy Fraurdico aped
accass. Al exizirg Kontions of drinking funtains shoud kave porsesible drinking
fourtaing nstal ed

Hefiieted Safrnnd Frecetitte Frasilicdivg Sy Fatge fI-1 ¥
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W ireefeei Schiof

A Krichens

Extsting Conadtiods Much of the existing kitcken equipment is original and cutred
s =ericeabdr life

Analysts Heplacement and upgrade of equipment s recommendad.
D. CODE [SSUES
1 Buiking Typa Sununary.

The Wuheslnc s Sshool is @ two-slory Luiding which bas @ gross footprinl area a*
4% 242 square Fael oy a 44 26-acre sile. The existng build.ng is construetzd of
toncrale Elak on grage And mazonny brics end back.p Llock with interoe walls of
blnck. The exteror wals are load baaring with 0 Leadng interior Zomidar walls.
Firsl ard sacend Moot framing B cast in place conerate joisls.  The typreal rool
‘b 1% coenprsed wood Famed joists. The roof framing al e gudiarum is
stee! inBses with double angles spantdng otwaen the trusses, The square faclags
of Ihe bwilding eompeleed win ibe unprodrcted noncombiestible stciune cogld
clagsify the pregent construclion type aF this aullding as a poncofomming 20
building. The use gita |5 E-Educaenns],

The auilding is presertly norconformind because Tabke G903 of the Sish Edilkon of
the Mussacnsatls Stale Bulldiag Code ndicates hat an ueprosecled Typs 98
Liullding of use gwup E has an allkewatic Mo stary Peight and 14,400 5.1, area per
faor. T axisiryg bidding exceeds the Alowable squars foolegps by 7236 5.f an
r1e first floor.

2 Hedald and A Limiiabons

The dasigner, Faced with IFese conditinns, is guided by the proglsions of Chagper
4 o ko Mosspchuseds Siale Buiding Code §3404.0 “[Requirerments lor
coriruation of e same usy group o change 10 & use greup rasulfing in g change
in hazard indes of crd o ey

The erishng building is in excuss of the allksable squae foalage o height
requirements as scl forth v Tople £03 ‘o- & building ol Type 38 Unproecled
Cangtruetion. The nujlding is presenlly cunrshuched of bice and Hlock masary with
v firgwnlla construchad Lo partiion e buldeg  An eddition Ic this bolldimng woukd
raquira separation by fircwsall,

Area limiladions of the 2xishing building stuctare could B magified to comply IV e
puilding has roea than 25% fromlling o0 & sies arunoccupied $pace, which alkws
an incieasa ol 2% loe every 1% of sucn excess frontaae 05 per §506.4, IFhuiings
are cquipped with an s stomade sprinkle: system as per §536.3, Lhis would alkyw
a 10C% ‘nurease o area for buildings more shan o Stories, With these
FyUITCments in pacs, the allowacle edqaart keotage oar area wiould e 50 40751
Kew fire walls musl sl be congtcled In separste tha oiiginal bulding Foew any
rasn adcibion.

Melticht Neireal Frcitiiics FeofB0Ii ¥ Miagre £l 1Y
Finaf Regwery - Novenher, Fo04 Plapstcol Phard Ascf) e
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HWheetaonk Siohial

3 Eqgress lssues

Cgress rarn the exiatnn building iz ned code complianl, Mosl of the entrances (o
the building mot 3oce<sib'a from the skalr landings. 34005 asslsts tha dasighar Im
arianging propar sgress far e building and §1009.0 provides d reglioe an widlhs
of exits ta provide a safe and adequals mears af agreses,

d. Femedidlion
#ny improvemerts in the existing buikling must address the olledng ss0es.

Al axlr sigrung, el llghting and fee delenan and annwne’ation systems must be
upgraded 0 confemporary Lodes, replazing axizhing agupmend wilh now L4047,
E3404.8 and G3404. 12 addres: &t slgn and dghts, means of syress lighting and
fre orolechan syslems  This equpment maustin the rznovaled building, confurm
12 the previs ong of lhe mosl current codes.

Crieige Code Reguiremants: 534071 arg 53407 .2 of the Massachusotts Stale
Buiding Code requra |hal alteralivee of an @xiskay Euohjng mowhlch the uge gooun
s nol changwd, rmust comply 16 the eherge consereation valuer detailed in Table
Z0F of Ihe cocle Tor any Buildng elements (wealls, wandows, damrs, foars, or
rmachAnicAl systems] whizh are allerad ot e coorse of renovatlon,

Handeapped Anoees: “Archileslara’ Access Board Rules ard Regqulations™® 521
CMR 3 renuica Ihat any reeovadtion of a bullding v cachich the cagt emouals fo 30%
or g of the assessed volue af e buvding, e entira buiiding is regirad Lo
comply with the [AlRs] provisions o handicapped sooess @8 decumented .o 521
CMRA and ihe Amciicans with Qisabilities Ao

Ekzvalars and Yerical LiHs: §2001.1 prowvides that elevators vertizal ;s and simear
equipmen’ shall conform lo he slevnior regulations of 524 CRAR. §3001.2 <hail
conslyclon 3nall comply wilh TAO CRAR 57100 veal cal slhialfs  Thess proviskine
allowr quidancs ih detigning the appropriate equiomesnd for Roor grade slianges,

E. MECHANICAL SYSTEMS

Boller Rnnme:The bhiler rcom is provided o e wo 120 Coegver Brooks fire jube
boilers instalicd v 148H with the onginal cargTuction. Each bailer appears (o bo
&' tag cng onodzd | EIGY Porsepower deskn s are prewded wilh natural gas
bumers cnly. Each nalara: gas burnen and it assosated requlators ane vantod
indhaduaty o the eddeor mechng all code requicer-enls. Esch baber is provided
wllh @ sle |cw watzr cut-ef And all code saguised operatirg ard safely contro.s.
It was ned thet each baller waz shown] signs of surface contarsinalioe cn the
liedl it Dinlers paimianly due 1oovRlves and circolEtors losabed weerliead leaking
ard dnpplng down an 1he shell ¢ (he bailers. 1his condiien shoud be repaired as
500N 35 Dossible 10 preven| & wide spreadl contaranation of the boiler shelk, Ve
have been adhv-smi izt [ha Dailers are inspectad annually ard that the fire tubes
wIHin cach bailer are rod 3hawing amy signs of pittrdg ar camagion and each baiker
5 DPRrALrg in o satiskacbory marcen al thla lime  Areeching frem cach boiber s
ihreaunh a sack steel insulated breeching sysiem whicth discharges 1o a masarry
chirney. The breeching is insalaled with calcium silicale with / trowebed canvad
jackat finish and the crtie wstallz kon s coneidared excallent and aperatng v a
sabslactony manrer at this time.  Combuclon @ kar he ent re bailer roome is

Medfiold Bolraod Facifltics Foasihiiy Nedp e f1-20
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ihrough a aingie wall mounted louver which s gproatided with 8 irdtar eparated
cdarnpar 1ar contied hawe ver, ls Imodos aperaled oamper I"53 heen digconnected
and ia BF, nthe ;pen posdion St this inne 11 adddion 2 emall venbil@ban ol 15
prowined over an axtefiof doar. This 15 hol provided with am fechamcal dampes
and e troul be conseleran 1o prevent pipe freering during waater months. In
addition tathe wal [ouvers g lh'wd [3rd) combustan oparong 15 provded at e roof
of B Lollen room ytoch @ akso nleaded Ioe surmmer wentilatian This roof opening
15 nak prceercled wikn any molor gperate;] damper and considerabon shaukd o grreh
Ic prevent pipe fredzing in winler. The entire comluistion sysier dees meet sade
requirerenls g sheuld ba upgraded Lo add meior operated dampe-s as
sugaested. M elimination for the heating hotwaetar system is through 2 sores of
ceiling susperded un:nsulabed @i elimnatlon lanks, The entire gir 2liminatinn
gyslem iz ngocy condibion ond no recommendaticn far imprevements are made.
The hephng hol vester sysbzm throughom toe antire building sl he scled ale Farty
(40] black steel gioe and is insulaled with fiberglass insulafion. Froryan outward
standpoint it A3 aapear hat e piping system is considerau to ba in very Qoo
rnndifion, hrweves sectons of the pipa shiould ba rar-oved ana examned irlemaly
Far cartesion 2md FIE 13 aeled 3 recerrwendation made at that time. Tha ballding
ls provided with four (4) rderddual hat waler renes. Two (23 aré nbancles] o
primary heating hol weater dislnbution b The heating apparatus threughout the
buildirg. Thie syslerm 15 providad with 3 pregry and standby hase mountad enog
suction pump. Tlese pumps are shawing alight surface contamination which
appear b be due to ieaking valvas averhead 11 appears that hese base mounied
pumps 2re opsraling in 3 salisfaclery wanaer and no improvenent is suggested
al this tirne. & Wind (3rd) eyt (o) water zane s lhrough 8 pimany and stard- oy
inene orculatar which provides heating hol walér Lo an added supplementary
bealing zone. Thess cico'ators @ee ocaled over brilsr an 2 And a8 prescntly
feakng ol anad woaler, These pamps do require rebulidicg & 1hes b L prevent
yoe spread oamags lo bw bodker shell Lelony, & [aurth [4th) hot water zone i= oul
ot saryied ‘whizh angially 2ensed heat exchangers tor domwstic hol waler. These
cireuttos hove bean taken out of servicd since The Jomesiss hol water asicbadion
systemnwas rebuilt recently. The preery feeating hot water zones are pravided with
bwe 120 indeldual compensated wabsr three-way miging valves, Thess valves
recedre signals fom autside air sensors and adust supply wates tenoeraiLre
kasad an oulside S Yor oy consareabion The threg-way vaves ae cperalig
arel consdered o be in geod onondition at this tine and 9c Improsement are
recomended The heating holwaler system is alsc proviged withe s chemazal thot
haeder ‘acated a7 the ceiling over boier noo 1. Wsual obsanvabong do indicale
extanaive surface cantamirakan in and ance md 1e vessel and considenng ils very
awkward ocaton tor Installing chemicals, consideradion shodld De goen 10
mstalling a new cherycal shat leeder at an elevalion seraceable far rairtenancs
perzcnnel.

Automatic Temparalute Sonlvaks:

The awcimatc iemperature cantrol gystem s ol the preumalc gesign and app=ars
ta b= An ariginal installation to e 1968 bulding  The compressad air syslem is
orawided wath dJal compressors and & single air sloveca tank. |7 was nated that
hero wag 3 myht ool leaks on and aroond tw gie siofsge 1ank brwewer, this Appears
iz he due fo mantenance and et w0 prablen w Lh eidhear camprassar 3 does
Apgadr at at least onc (1) COMEressar Was recenily repiycen IOF TER30NS We AFE
nil sure  The system is aksa provided wohe 2 refriperated air drver which a so
appears o ba oelginal aquipment ond congidering i age should b cohsdered far
replacernent ot the refrigerated air drger and the alr compressor storage tark

Afead el Nefenad Faciletles Ferniliiie ¥indy Furgrar Fi=ld
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are each provided wilh bfow donen valyes however, these yakees discharge 1o fioor
rourded (ecepfons and there is ng flgar drain adjacerl. Considaration shoukd ba
given to the inslallolion o a Maor drain with aulomans o doan Fom Doh
devines. The pneuratic system provides davinlghloonte? with bve (21 eperating
maln pressures for all heating and wenlilating apparatus.  The entira automats:
temperaiima conleal syslems appears bo oe orgnal b the building and considering
i"R Aga should b consdered for a complaete upgrade at Shis time.

Classrooms;

The classrpamy are nezled and wentllatcd by w3l mounled cinszroom unil
vealilalors, The clagsmom unlt ventilalors are providad with valve conbi design
urvd awe orowided wilk an gulside ar inlake lousar, The genelal conrdition of the uni
vantilalars would be considarsd average conzdenng ther age of appraximatey
thirkr {20 yuars. Wwas nobted that variaus nnils wars in nead of shaht cléaning at
this lime angd twae furtner noied that may af LA Umils ware damaged slighily on
A suracs and arg prasenthy showing their sae, Consideralion should o given Lo
a complete upgrade of gl upi venlilalors 81 1his bra. Each classroom is futher
provided with a wall muuntsd exhaust regsler which comminicaies o the ol
{rough o gevanieed shestetal exhaogst syslem. Tra syslens ac weimaoted By
a rool maynted exhaus] lans dusigned o remove the code required amaunt af
ventilafinn air indroduced 1 each space twough the classmoT wnl: venlilalars, As
wa urederstand i, all sysiems are ppersting sabskaclonly and sppesr o be
rMantaming reascnable space tamipurature and ventlation confrol I wes nobed
that Ihe ryslems wers shghtly dirty and antiqualed and considerabon shoukd oe
glven (o 8 camplele dpgrade al this lime, Each space $ aksa provided wilh a
preumate wali maunted thermostat which |5 designed Ie maintain soace
lemperatura candibitns by modulating the valve in 1ne unil venlile’or, Az we
uvndersland d, the contal system s operaling salivfacionly owever, many
vormplainis have heen braughl Lo our attertios of cverheatng in spaces whick
appaars o ba alaied b ccoupants of e space manually shotling down e Lni
wellators causny he autormatic conttol valee 1o ga fll open, Thia full opan
condition is causing the ragd gwarboaleng of Ihe space and congiceration skauld
be given b semaving ma-aual controls from the unit venfilitorss, FoAhed, b wes
nevee that in many instans2s the area cvar e unlt venliator was used for oook
storage nrevenfing the dischaige of healed and venli'ated [ir lo lhe spews and
consideration shuuld 28 given (o camplelely opening the area on lop of the unit
wonlllalr bo provide an unobsiracied few af haaked ard ventliaee air The general
carnidors cirmulaling througloul e endice 2Lilding vweere non provided with ary
reans of &ilhe: suppky or extaust venfilation airn. Meay of the corridars were
pravided with varying lengihs uf linlube adlabos as well 33 cabingl haalars and
conveclars genarally lecates at each vestibule or anlrarea o the burding. Al
gqulptrent 15 arignal b the aoilcing and oo many instarces 1he heating equipment
has hean damaged. Considenay Lhe lack oF cogle reguired venlilabon alr i all o7
ihe corldars ond the general condizion ol the heating apparatus consdaration
shoutel he ghien tn 3 compdaby Legrading of the cormder veniiation and neating

eyelams.
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Tollet!Suppott Aheas:

The vanous kil oress ocated throughaut the building are pravided wilh wall
exnaust registers oomraunizating b reof mounied exhaost fans through a
gahanized sheatmatal eshaust system. |LGoss appear hat e exhoust syskems
ar| claan angl aparaling e s sabs@oany manner howvever, many of ke wall
registars ihioughout Ihe boilet agaces were damaned quite sawveraly  and
conzideraton should be glven to an overgll upgiads of the system ot s me.
ety o His Seoond Aoor Tollel spaoes wene furier provides] wilth varying lenglhs
of fintube radiation which was nored o b2 abuzed ard consideralian shouid b
given ta an upgrade st ik ime.

KltchentTatolara: .

The cafeteria s prosrided with three [3) individual wall mounted classroon Lo
ventilatars vary smilar 1o a ypeak classream cach of which is provided with @ wall
mouiesd axbaror [ouyer Ioe e antreduchon ol aisicde air for ventilation. I was
noted 1hat hese unit vendilators haye been Rhured and varying amounts of surface
damags is present. It was notad that fhe unlts wore in need of cleaning howsave,
all systews are operating, 1t waa brought o car altendion tha? one (11 amg az
presently oparafing with ona 1} bad notor and 2 Intended 1o be repairge his
surmirer. Each un't is of the vahe conbal design and is aperating from @ el
ryaunted pneymatc thermeslat. Carsidannyg the thrty (30) year age and the
ppariedl Golodlon o Hhe Uit venbiators consilerston St be given tea complede
replacerment at this ime. The cafeteria fs fubhar pravided st & wall mounisd
exhaust reglster located Knw b tha wall adiacerd o the stage areq. 1 does appedr
Ihat thed xhaUst sysiem s aperaling satiafachonly weever considaring he ovea!
2qg%, Con3weraion should be given to an upgradea al thas bme. The 2djaoent
kilchen is provider With a smgle wall stamless steel exhaust hood weich entiraly
novieis the cooking area and appears b oe code comolient Tha owerall sorditen
cfthe hood is good amd is operating in & sdtis*actory manner. Make-up air for the
kibchin howd iz theough & small amount arawn divect'y from the cafeleria as wall 25
through a ceilrg mounfed uniz venti@tar ditfusing maka-up ar directly ntn the
kitchen. In an adjaceni space ic a dishwasher whish alse has separate exhaust
diractly 1o a reed mounded exhoust fan, This system iz glso operaing n a
sabiefactony ranner weyer, considedng the avesall axhaus uganilty taken Fom
the k kzhen ard dishwashar area A doas appoar hiat the amount of make-up dresn
Fom ‘ha salihg unlt venblalce and adgcent cafeteria is inadeguabs and
cohsineration shauld ba given sn 8 complets: upgrade of the mieka-up an system ai
this t-ne.

Large Gym:

The large gy is provided with tag [2) indivicuad air hand ing ur s ocated of the
~ziling  Each air handling unit hexs & hee bl dscharngs diesclly tn tha space and
rewurr alr 15 drawn asc at the ceiling direcly 1o the gir handling wnl?. There was ne
distribution or r=tum air duchwork 2ssociatsd Wik tha air handling units - This
Jdesign would pramobe very uneyen Al wuallty and lemperatura control dua B Ae
ghor ciscubng efiect associated with the close peoexirnity af the supply and rebym
within ihe air handling unit. Each air hardlng unit s provided with sehat appcars
to b the code reuired amouant of putside ar for ventilatian, 12 was nokee that
sing ke exnayst registzr at the Anor level does mastan e code reqJired amoun?
al osulsidi venlilatan and il docs appear clear and operating in a satlsfactey

Marmer,
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Small Gym:

The smal gy s prowvides] wilh three {3) Ceilivg suspended cklasroom unit
venlilators each of which is provioed with an owlsde eir intaks ICUver e I Code
eqquired araund of wentalion air. Each umil wanblakn 6 of & valve Conlral design
and s controlled from a single wall maunled thenmestal 1 was noled that the
colng und venlilators were slightly damaged particudarty the supply dilfuse s of
earh unit ventilator and consideratinr shaukd be given Lo an upcada at Lhis lime

Alsa providad i5 & wall axhausl regizier whiksh cemmunicates 103 ngar rounbed
axPauzl ‘an through a galvanzed shesmetal exhaus! sysiem. N owes nwled Lhal
thaere was slighl surdane conlamination on the exhasl gnlz and By are in need
of cleanityg however, a5 'Wa undarsland (L all gystoms anz onerabng in A safisfactory
ranner

Adminiztration Area:

The admirislralivn area is piovided wilh a sedes of fan seil units elang the
penmeder of e area. Each urit is provided with an outside air intaka leuvarwlnch
supplies heated and verfilafion air ko each perireter cocupled space 11 was alrn
nated taal thase parimelst spaces e onovided with window mountad ar
condibionlng unltg. Althcagh amequaled i does appear that the fan cail unils are
mairiaining qood ventilelion conirsl as well a5 adedquale lemperatere cont-al.
hawsaver tha wihdew unlts are nnsy and are @mited o the ameand of ai
condlticning 1ney car provide I was furter seled thed there were no gentral
exhaus! systerrs hawewvat, the oilcl arcas winin e aaminlstral an g-ea Ware
proylded wdh exhaust which cormunicates direcily 1o reaf mounled exhaost fana
through 3 gelvanized £ heedrretal dusting Ssyslem., These sy3ems wam noted 1o b
In reed of ckear ng howewer a5 we understand i all systarms are oparating inoa
salisfactory rmanner | was alse no‘ed that thore were varying ergihs of fntuba
radiglion localed reughaut the adawnigiralion area 3l of which e contmollad
(Frowgh various wall mounded poeunakic thenmrslats. Considoring 1he overall age,
condifign, ang |leck of vanlilatian conswicratien showkd be Jiven 1o a complale
upgrading al ths b

F. PLUMEBING

Exshisnd Cortcityg.

1 Thit syalems were nstaled e 1954

2. Matural gas 1s peoy ded far usoge o the domestic hod veatar haaters ansl
kltchen,

3 Domestlic hot water 5 provigad by thiea [3) heaterz ang thres (3)
assaclaled hod waler slorage 12nks in the boler rapm.

1. Thea buildhing containg sloem and sanitary 4-airage systems.

I The wulkling comiang boy's and girls gang loilels, single 00es rooms,
janiiea s closels and drinkirg fuataing

G. Tha classrpoms hawe sinks with il and eald watcr and singie tailet rpoers.

L The Ktchen coriains 8 gas fired bobar providing steam [ar the ketlles, pas

pvens, detwasher will elesiric bot water boostar and varous Heliy sinks
wilh An associalud greasy trap.

Melfield Nelrool Facilities Feasibiliny Sopff Frope (24
Fioenl Bepors - Mavenpher, 1999 MMoiord Plar Anadpsis
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Upasking af Sysberrs!

1 The thrae [3) hat walat sloraga tanks wers replaced n 1955,

Z The three [2) gas fired bot watar haate-s wao epleced on 1395
Artalesn,

1 Bl systans and ledurss appear o he adequate and funclioning properhy

Yilh v reported deficiencies

5. FIRE FROTECTION

Thera iz no gprinklar syskem inthe building.
H. ELECTRICAL SYSTEMS
Losbegy Doditipes:

Electyle Sarvice: The maih cloctle service s 1200 amos, 120,208 vallt throoe phase, four
wnre, B0 herlz. Metering is ot the secnndary wallage. The swilchboard & ncatad inthe
Easarwenl mechanica: raory The equipmant appeans B be angingl inatalled in 1506H.

Intaricr Distribuwbon: Panelbrards and dizintation system equipmend o ppear 16 be mosty
origincal equlprenl approkimeately 30 years old.

Emergency Lighting: A gas firad 35 Kw ewergency qeneratsr prowmdts emengency
lighiing Whraughout the buiklings comiders and agrags areas and o mecharica! and
rafrigeratian equipwen: during poveer gulages. The [leric aled sxit signs are connested
ko the: alandby pesser source and many appear to be the ariginal agqueprncit and o need of
repar or raplaccmcr]

Fiwe Alarmn: The zsisting Fre alanm weludes rmanua; pudl stalions, homdighl aelg. The
systemr howeawd i Uows have deficiencies ir alam units covarage n cengin aread of he
bulding Some pull atatiors are nat iecated vahin code required distances ‘ram LQress
doors or at corig? mognling hesght far handeap access. The alaines do hgl nolode he
sirabes llephl carmgoran] as required by ADA,

Publle Address Systom: Tlhe yxisbrg syslen 5 functionirg ouf needs iomedialwoss The
sysiem includes clagsraom speakers and cal-in swdchas.

Mastar Glock and Program Syatemn: The masivr clock unlt appears new and no prablemns
were noked with system aparatan.

Secority Syslems: The focllly does nos have a secarity alarm Sysient,

Interior Lighling: In gereral lightng fxluras are Juoredosnl throughoot. Claks carm
ponsists of hree rows of surtacs meanted aorylic ens unit  Lght lencels appear tnlhe
adequata. Insome Instances he fures arein need of wplacemeant de to discoloratic
of lenses ar lamp delerioratien whch may indicate batast failure. L is doclbtful hat roak
insm@nces tha 3xisling ficlures anre umshed with energy efficiand ballagts and lamps.

At il Sphunel Pacdiitles Frasiiility Strdy Furge fF-24

Fhrad Kepert - Yormnter, (900 Fhpstaemd Planed Analyesis
447



Hhreefack Sofund

Extenor Lightimg: 15 provioed oy ke eeclrical ulilily zarmpary and congists of pole
rxuinted finod lights, MNooolbe sale ighlicng wes Dateo,

Afallees

Exishing corddlbiong reviza wold indicates that deficiencies in code compliarece A axlsting
especially fire alacrm, avolbleivisual unit covernge ard iluminated exit signs.  Any
ranoyailon projert waukd cerainly require code upgrades and serous consileraticon of
replacarrent af [howe syslems whico ang cansidersd beyord intznded life expectancy.

Mferlffoin Xohend Pocifitler Femsibifion Shedy Frpe Ia26
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I- SITE ANALYSIS

Cxsring Sonaitions: The general wehecalar cinculadion is for aac-aay traflic entenng fram
South Sireed and cerdinuing ot e Middle Schodd to ke Hgh Schoal ard awxiting Bawards
Main Sineet (The ectimais is thal about S0% of the sludents are bused ) The roads are
scheduled for resartacirg during the sumnmer of 1999 ard  the dubaricrated  parkang
panemen] & 10 be repaired There Appears o ba & wery progressie Maintenance pragEm.
far Ihe schuoks boilding: @ad groonds.) The curking arsand the drives and paeking cansislz
of concrete and biturminoys concrata cortiag and there ane gome speed burnps. The walks
are: bllumingus concrede, Aroungd ibe High School builaing is a weod-ragend, grone! sufacs
drive anproxmately 15 kel wide 1hat 15 used a3 2 manienancafsmangency vehide acoes:s.
samc of the chain-knk fenging

There iz obviksl A premiuon on pearking especally in fronl of ke High Schoal.
Coneiderallon be boing given 1o paving An arees behind e Middle School for parking
buges and praviding spaca It about 2% addikonal parking pleces

The atnleles fields are generslly in yood condibon, Some of the fieks are irigatea and
athers arg waterad by using o watzr cannon, The nearky brook bacemas blocked causing
floaiding of somea of ibe adhislic fiekis af e [ligh Scheol. (Messures are undenvay ie carrcot
1tie siuatnn.)

The fortlal fisld ms de e unning Irack is srmvned and has pelrmeser drainage anc fights
fo- mghiplay  The frack is metne and appears 10 have been resurface within e l2 sl T2
yeard The o lenns courts and baeketball courls are i geod condiion The Grind
Skateboars Park near e Middk S5chool was renenfly sansiructed  There s no kage paved
arca far eutdoor seweitea for e Micdla Schonl,

Largely, the sit= [ghting uses Aoodlights, probeoly keased from Boston Edison. Overr ead
wings sonnacl thase Ighls,

Analysiz, Wa necotmend fhat Ihe follvwing sile irpravements be considered:

a. Sludy of vehigular and pecestrian erculation nrhicing resurfacing of
axisting sarkmiy ansas ared development af addilnal parking.

b. Irrigation of an athledic tiekds.

< Stuely site lighfing b review 2dequacy for saiety ard secunty and Lo
Cangior 21acindg wiring wnd2rgroand.

d. Replacement of hituminous and ponl-aes concrate curking with grane
CLrbing.

fl. BUILDING DESCGRIFTION
A Gonerad Descripion;

LIvignalbe built in 1980 8% he Amos Ulask Kingsbury Hgh School, and gxpances and
renovatas in 1285, ¢ Medfield Senigr High Schoal 13 a one-story, slab-on-gradye, sloal
frarmed nasonty huild ng wilh Hal aid slopee roofs al various heghls. ™ he exterar of e

bunlding 15 Brick masanng.
B. Techplcal Desoriplion

The Buiiding meass res 225 rarth &5 soulk anc 456" east 1o wesl, measuredl 8 iis widest
poimis. and canfains wo couryards of approximatealy #0°x 100" and 70" 987 Tha grees
foolprink areas iz 111 408 oL which 15 equal o its gross floor ansas arad & distribated Bs
Fallerats:

Moedfickd Sctaal Focilitics Feestbility Xaedy fmpe: £ 54
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Teachsrs Racm 291
Ludrministrad ar <01
ol Pt 171
Confernze 161
Ciffce 248
Teachers [¥ning azz
Cafebariy 3.82C
Filchen and Dishwash 1,450
Audiloriurn 2,70
Slane 1.282
Band 1403
Classroom 243 3]
Claezroarm 2404 Tx
Subrolal Mot 30,411

PART 1 i b
Lectura Hed 1.538
Sontrel Room 1
Claserpam 207 #ro
Art 208 ' 270
At )9 _ aT0
Classroom 210 1.000
Hirme Ecanomics 211 1,000
Tezohar Bd 214 1012
Physics 213 #h0
Erviranmental 214 gl
Prap 2]
Bighogy 215 15
Frap 241
Bitkagy 216 80A
Chemisty 217 920
Frop 2
Chernistny 218 5

Apdfiaid Fefeaal FacHifdes Fameihililp Nty {Mupe Had0
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Classmom 1.6 831
Classroom 178 B3
Classroom 135 738
Classrourn 110 B 3
Classroum 171 B1E
Classroum 112 a2
Classrearm 113 BED
lassroom 114 9ED
afice 1D
Clagsroom 116 pal)
Clasgroom 117 205
afice 206
Classroom 118 ara
Classroom 115 13
lagsroom 120 G
Zlagsrpurn 121 (F
Classroorn 122 o
Classroorm 124 L
Clagsreorn 125 Tha
Claguiearn 120 TaG
Clageaworn 127 TET
Classacom 128 SED
Classruom 128 e
Classroom 120 o]
Subtotal Wet 32,822
TOTAL NET 631,043
TOTAL GROSS 171,408

FMziency Facio: 1.77

setfimeney Famtar = Gioss Avea - bet Ared)

K OTE: For panwng pu-pesed an afemnsy factor of 1,90 s
desiranls for rave space.  The abave net squars foolagoes are
calzulated cxclusive of all fiwed equipimenl and fveo limishings,
therafare, the eficiency fackor of -, 77 & acteptable.

Meclfivtd Seforod FactBries Ferseirtfity Sy Furger LI-57
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Il SONDITHINS OF EXISTING CONSTRUCTION

The fellgwing is based upon detaked nspection by Mounl Maren Graun, iee,,
arclilfests & Planners, and their Coredlling eng ineers,

A, STRUCTURAL SYSTEMS

Ewisting Coveditons. The building is a cne level struclule with masenry walls and cpan wel
sieel joist rogf frAmMng. The buelding vaes completed in 19800 The sleociure 12 n ey ﬁm:u:l
candilion, wth or& srark ound on the iaside of a masonry wall in the poiler reom. TS 18
dirertiy under a roaf meunbed disk antenna, bul does not exlend thraugh the ezlericr bnek
MASANAry.

Aralysia. The buskding does nol requite mapr structursl werk and is in very good condition
after recent rapodahans.

B EXTERIORS
1. iz

Exigting Cordifions: [hi cxisting buikling exbaricd i compnsed pimanly o balck
masonry.  The 1585 Addition fealurcs banding of lighl and dark brck and
incaroorates e use of surh devices as sckdles coursing, steck oeading, and
qlazed bricks, 1o craele vizual Hocls esperialy arcund Masenny apengngs. The
windows are aluminum awning bros. Alubnnum feecias arm uced af around the flat
ol partions of the buikding, " The 1460 porticns of the building are comprised of
brick masonry exterior walks wilh netiodfll AlUminum windows,  Metal spandral
naneis are used above many of these wandews to Fll the masufny cpeniag.
Alurreuam fasciss are ased arcund the Nal roof parlans of this Bailding bul the
sopad rond eras o the Gymnasium featu ‘wd wood eaves and raky beards

Aralysis: The masonry walls are for the mosl gart in good o exeelant corddion.
Howaver, thare are some Braken bicks =t e corners of The fzature columnes 2l the
main oriry canogy, The aluminam window and storaiionl gystems are in good e
excellent conditun, however, some mcking & nobceatls, soma proboms have
tison from broken cacns ol 1he $Cteen Aoress panels which are prowided for access
b window handles.

Matal sparirel panels at The savdow hiead3 in e 1900 buildmeg ars shawing somc
aigna of rust-threugh, e rusting is signilicant in some areas, especially autside
raonms 106 throagh 112 Al metal spandrels shoukd be repaired  [Many of the
fnacia clips wn Ihe aluminum fascias have Klled and must ba reatached and
allg-ed. [herake boarde ard aavos on the gymnasiurg burding shi.kd be scraped
and painzed; Tho wood should al3c Be axarmoned lor ol

Exlerior deors arg in good condition.

Z Rgofs

Existing Sondiions: Single-ply membdane roofs werz insialled on all the 1306 new
acdition ard an W dassoomn and adrinistralive areag of the 1330 buding, Tha
roaks of tho gymnasiurm, calatareE, audianigmn, boiler room, leciure hall, and swe
adjacent roomes e the roofing that was in place in 1995 and remalned Iollcwing
Ll rareawabons

Analysiz, The age and 1erms of all rmﬁn? warrantias should b= examinad i order
trr devarroine thes salvagenrbility o funded praject ia undcrtaken at the 1-igh
Se00 , it has boar the posibos of the 5 B A o irssl on fully warrantied ogls on
Furdesd projects

Medrtelid Sclead Faciiities Faedlbifi Shefy Frge H-38
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. INTERKIRE
1. oalls

Exfaftag Candiians Yaraus wall malenais are wdad th-aughout the building, The
materials va=y Irom prick at she rain entry and at the niedane of raw and of:l
Lmlh_hr.-_;;is. ta painted CMU and grazed S incomidors. cafalerla, gymnasiue, ared
audifealem. Clazeroom sreas, aa well as liorary and adm inisdration, have GUWE
walls and L walts. Classraom areps in the 1960 building Fawe staurluml glazed
tiles and panntec SR walla.

Aralysfz; Tre walle thraugh the bwliding are in gaod lo excelient candifion,
hnwaar, here 40 INSTances in the 1960 bullding (specifically te cld ssroore) in
which is rray be necessary Lo relnoss poriana o fwall arsured the deqgrs ta prawdi
tha required 13" clearanre on the push side of daocrs ta somply with A DA
reguirements.  The walls ir. question are =l 8 contbination of sinictural yaze:l
facing filus arkd concrefe masany wnils [see Sode seciian of bus reporty,

? Ceilinns

Eisfing Coiaiions The ceilings through mes! of e building e predominately
»ud 3cared soauskc collg W8S suspended on matal *T' ripners. Soine majar
aucenl aress, mosi notably the libiaey, have plasler finished drwall ceilirgs and
aoffite,  The gymnasium and cafetera have opan stuciure and lhe gudlterivr
{eatures an ACT ‘clouc™. The gy OPEN Suciuie Gongsls of ecum pangels
supporled Ly bulk “Ts' which are in ium supported oy stasl puring on strucnara

gzl arches.

The ca'zterin open struclure consists af lecturn panels Jupportsd by bulh “T="
supporied by steel 0ar pists.

Araiysts: The czilings throughout apgear fo pe in good (0 excelent conditin.
3. Flaars

Exizpg Conditons: Most clagsream inars are Fnished i canpet wailh b GHCEIn
ol SSnee 1oams whck feature [so Aoy which is A composile il Stock speciady
A for labs kar b3 ympenvious netura b staining &nd chemicals | ibmasy and
office areAs are also finished In capet  The wickan area is finshed e quamy e,
The satelerln haz viryl e The corridors are predominately ving! file with sone
ruloer iparing & ramps and steps  The audderlur floor & comprsed af cafet and
panbed saee and the stage Bow is weod  The gymnasium has a maph athketic
flaor wilk, 3 venbar pase and the weight room has & ruhber inferlackng tile foor.
ast west aregs auch as ballelraces, showera, ats., Mealure ceram is rusals flaor
Giles  Thara arg some porcefain Haor Nles in feature areas Such a3 tne main

weshiule.

Analysts The fiooes Throughaut the building ars in gasd B excellent condon.

4, Irteniar Ooars

Existing Sondiioe The inkerar daor assemblies are for the mogt pan woead doars
n hallow metal frames with cocle worthy hardware, Wany drars 2ne i frare
systams wich cunlain gide lights.

Analyats. Al ireror doars inthe bullding are new or replaced and are code-worlfy
in renards ic hardware.

MvifTeld Seteaal Fuvitittes Foacilitioe Sty Peryre i
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0. LODE ISSUES

Building T ype Sumroan:

The Medizkl Senior High School has a gross leotpont aea of 111,405 s £ lacaled
an a gite shared wilh the Muddh: School,. The ariginal Buikding was consucied in
1060 ad an addibon and rengy alion was undeértaker in 1993, The uri?inal Eullding
andg ihe subsequent auditicn are consructed of a concrele and steel SOl mn and
reed framing. The 1925 addifion’snovation prajecl, prorded for the entire building

1o ne fuliy sprinkiangd.

The 3gJara losdages of the bulding corbired wilk the peotedced ponscamlastibe
slruclure classifies the construcdion lype of tis building s 2B, The wuze groUp s
E-Educdticnak.

E. MECHANMICAL SYSTEM

Boiler Room:

Tho powe pdant s provided with two (2] cast iron seclonal botera. The argno DCUET AR
-melaied in 1DES and & sacoed caslinon seclicnal boiler was Bslalled i 5 1993 renocwallen.
The new HE Smith bgiler is 1 prierary bodar ana the eriginal boiker i . sad prima&ily As 2
siand-by, and a5 we understand i is 2nergized bul has hewer come on ing to supphament
heasing reguiremends af the buiding. The onginal cesliran boiit s showing severe ware
as yoall B5 exdensive damage lo the insulation aiourd tha entire unit - There are slghs of
le2 ks accraing ground thé raturn rppoes at the mud drome and corgdarnlion shoukd be
given {0 eplacarent  [f the ariginal baile- should ever fil we believa Lhe axisling Loler,
although aperabks, coukd Aol sUEEin & kang lemn cperation of the faclity Fash aoilen is
peaered by ratural gas and is piped 3 adeh bumer unit thrgugh @ common grerheqd
distibuiian system. Thé pas regulatar “rom beih boilkers are vented individua by 10 Lhe
exlerar af {ne building pes cady 1equienants  Each bailer is provided withe all op=raling
and safaty can‘rals and the entire fiing cicuil of gach bodor woy'd be considerad code
comngliant. The origina buikding was provided wilth 31 ungergraund fuel ail storage tank as
wigll 33 3 fusl il diglbutan syelem ;o the bailer roam howsyer, in recent years the fued oil
SILrAaC 1an% 40s peen rempved but the pipind sysiem has bear sbardoned in place.
C:omtustion atr for the bodar rocor: 3 theugh an everhead FBn system Which providies
healed combusticn ar ta the antitg beebar roomewhich is ducted Paro an edenior wall lnuer.
The entra condltion 12 code compliant. Combusiion gasses from esch babar 5 vented
A cammon masanny chirmney.  The onginal beder i3 prowided with an induced drafl Tan
which ducis mdeperdently lo ihe masanty chirmay  The new briler is ird widuaky wenizd
ko tve masonry chimmay amd @ prossded with @ barormetne damcper 11 appears Ihat the
axisling breeching i3 hiack siesl with a Galcum silcate and canvas jadkct honreyer, the nenw
breeching appsars t be of fhe doulde wall alurninum msulzlad ipe Tha sntlfic camiusticn
venbing system is consdarad to be wm very gond concilicn. Heating het waler circulales
throvygacul he poiler reom and tne baddieg throwgn @ schedole 40 Black steel pping
syslem. The entile piping systam is insulsied wilh berglass insulalion wilh an &l senice
jackel and he entime instzllalion appears o be o exceilent canddion ol thig lime  The
pumaing system far the heating hot water supply 15 gererates through two (2] Adividust
hage moJnied end suction pormpe. Thie systen opsrabes as A singke rirnany wilh a anc
hurdred porsent {1001%) stand-ky  The antira installaton is considered excellent at tni3
hine. Air eliminetion < tha heatlrg hot waker system is comrolled Ihrough & presslizsd
diaphragrm & conlrel syskem acatad within the boler ream. Al expansicn lgmks are
operating in 4 salisfaclcry mannar gt his ims.

Automnatic Temperature Gantrols:

The autamatls tempersiyre cantrot syslem is a combonathon of preumatis disiabution o all
corlral gevicas wh & drecl detal sontral Imerface or systarm coatral and feediback. The
a1itira Syslerm was installed fr the recent 1033 renceation and is of e Barber Calemean
design.” The comprassed ar system is provided wih g smgie tark with dual comp ressor
and Mxer carangement, Tne satnpressed ar systen i orovided with & refrigerated air
drver as wiall we an ol wirbar 2epacator and delivers dayfnghtl conirol aressure ba all kcatirg
and o conditoning apparalis.  Thers was ac evidence of oil wakage around the
conprassar hawever, 35 we wndersiand -f there are murmcraus leals inthe pnaumats: air
ez circukaing Ihrcughoul the Buikling, 18 appears this i cawsing wele varations and the

(MareiTeded Mlodewart FareMitles Foaxleilin: Siedy Prge FLA00
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lemperature cantre. being mairtained. We fuilber uncersiand Ll vanlous oorbic valves
threughtut the building ore nat operabve due 1o 8 poar installation in the 1993 renovation.
The raffigarated air dryar and the air siorage tamk arc cac providad witho ndlvidual bl
ol lines which dischage 0 the loar and the anfre installation vsauld be cansidered
anequate, haowever atiention thauld ba givan E rapaifing the 2 i0aks nyfhe maing as well
45 e repalring of tre Faully corlrgl vabess,

Instruclional Sacas!

Healting And wenfilation of the Slssroom areas af e "G 8 D' wing are thicugn A
cambinalion of classraom unit vertilators in aach classwarn as vaall a5 varyig [engths of
fin babe radaile. The individual clasaroams are earh provided wilh @ sTwle classtoorm onil
vantiatar Whesh were rebuilt dunreg the 1993 rencvaian A8 unfis were convar led iom o
pressurs sieam bo healing wal vl traugi the msiakation of 2 02w pining sysbem as dwell
a9 the replacemant &* aulomalic conlral valves for carh rab Also pronded were wawr
operating rontrols which include a coil mounied freceestal. A we understand it various
conol valves on the unit vertlator Soils hava Faiked ard are in peed o eolacerient alths
trre. I Dias peen rought b our atkention thas wany of Ihe spaca occuparts canually m
off Lhe zlassream unjt ventiatars due 1o noise and inconeislansa taraperaiaies,  Thig
condition shoald be pwodified 3o that all spacas raceiva tempenad alr 1o moel code
requiraments duing coeupeed pencds. Eazn rlAggroom 5 provided with an e zust | egisler
whizn iz A rlampad Faced gl kecabed o on e walk TRz grill remavas the coda raguirad
arnaynt af ventilation air thraugh & commen galvanead sheetretal 2xhalst sysiemwhich
dadharges to individual roal moundad axhaos: “ans. bMany of e roef mounted exhaust
tar 3 Wwere replaced nthe 1995 renovation and wary balansed at thal tme. 1§ was noted
thad many of ihe fans were not cunning a1 thia time hawevar, mahitenance porsonne nas
advised us that all fans ae capable of operatieg  An investigation sneuld b uncarlaker
o delermrine tha causa af I shut dowm presently exishing. ez nobad that e exhaus
i°ills 85 wizll A5 the classrearn unlt vanllalaes were in slight 1eed of cleaning at this limc

Each clasgsroom urit ventilator is prowided wilh an outside intake louver which iatbreguods
the code required Aamrau Tt of venlilalion g be each wall waator where il 5 heated and
diffuzcd B Ihe irdridual spaces, The condrols do appaar aperaio and are mainkacning the
code requied venilizdice alr gt this ime  Inlenor suppar areas adjacel 1o e Classroons
which include aHites &5 Woll a2 oomputer slasaraoms are served by o central haating and
ventilating unit loceled above fha csling. This healing and wenlilating urit diffusers a
combimatian of retym air and quiside air b sach sszuplod Space with the proper armcun
ol cody wenblallon ar. The enfire duct systam is galvamized sheel metal which is
uninsulated and Supolcs ir @t the cgiling in eash oouuoied space. 1 additicn, each
covT e classraom is prsadad wilk an additional ceiling mounied air conditiceang uni
which distribytes one hundrad parzent 0% o-oiree lated air which is gir cordJdionad e
gach cormpiser rem. The unils are provided with ndlvidua temperature zantral. This
suppy duct system is tasulated will Haerdle ss rasulation with 8 vinyg? vapaor kar-ier and the
enlire systen is operaling in 3 sabislaclony manner a7 this tme. 1 was brought @ our
attertwn hal oceosonally condensate from 19e cowing Syslera does keak from the air
handling unit in he campaber sooe and gees oocasionally atEin cailing tics, The protlem
should be cormecled 1o meyvan! wide $wead damage te the space

Scpiance Wing Addilion;

Tne soignco wing addition Wwas constricted o 1983 and is pravided wih a central heatirg
and wantilation w handling systers provdling tenpered nade supply dgir Lo each ozcupled
space  The supply and reiuth duectyork @ overhead galvanized shaet-metal whick 15
un:ngulated Aand supplies the cote 1egurad aount of air 1o eazh snace through ceidlirg
mautied diffiLsers, Each space is lurhar provided wir a law wall meunted exheust register
whnh ren-oyes the cnoe requirgd aimuoanl o al toagh & cormaon galvanized skeet-matal
cwhaust system to reaf moundad axhaust lans. The endne vertlation system is ool
compdanl and |3 aperating n & salisfactory manrar a2 this time, i addaloo, each occopied
space 15 lurher orovided with varying lengihs of fin . be radiation Which fooeyes heating
het water through thae cential ecirculating heating hat water systam. Al adlabon i3
conmalled gy well moun'sd Eramras thomeostaks ard the entre insallation s congede ed
I exceflent condition al this Lime.

Mealtitil Sohant Frcitifics Fomedhiffn Sy Pt Haid
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TolkbEupport Arcas:

Al ol & Wollel a8y wh ol Iesude tha sxstivng waitline Hhe onig inal building renoeated m
1903, & walf as all naw 1avalerss indudad in tha 1233 addition are pravided with ceiling
moynted exhaust regisiers which communicate o Zeplral mof meounled axkaust fans
Make-up air for all olet seaces i3 gensmlly through |ouvers in 7e enfrance GoGrs,
underzysiing of doors, and in gome instances a supely of venlitation air was provided
dircclly o each spoce. A spoaoes arg necelving he code amount of wenlikation oir and
apdrating in g salisfaciory comditicn at dhis tree, BMany of e aroe lolled spaces wera
orowidad wilh heelirg hed wailer fin luke radlalion locatad high on the wall o al=at spaca
negl (055, This radiation is conlmalled through wall megnied thamnostals and all syslams
ane oporabing tn 0 sabksiocany manner a this bime.,

Kilchen/Cafetaria:

The kdchen a+d calatans area are sarvecd fiom 3 smipke sl handling ueil ocated over the
ceiling in &an aojacsnl atorage rmom,  Tha air handlirg wnd s orginal condifan la the
Guilding, bowever in the 1952 -anovation new hegllng conls wara mslailad af 1ae heb wralor
desagn. Flealed ard venl alion air s provided throwgh &nocverhesd qabranired sheat-medal
system whizh iz Japinsylatzd and supplies the cocde equirad amount af air "o Iha kKIChen
Lirouygh ap exposed cvedead odribulon systwem, Felunt sic s drawn hack 10 the air
handlng uril throwgh 2 0w wall meunsed ~eturn air register. An amount of exhaast ar
cornrrunicades direclly o D kitchen lor exhausling thooge e ood  Inoadndon healed
ancd vanlilabed 24 s provldea 2tie ceiling of *he kilchen area through a galvanizad sheet-
metal digiributon system Located withir 1he kik=nen is 3 dou ble wall mood wheth peoaicded
A percenlage of diredd unhipaed dulsicds zi bo e beoog as well 33 the code reauirsd amount
af exhaos air. The entre hood is cooe compliant ard in gogd Sondilipn at this lime. The
ardjacent dishwasher room is als0 prov.ded with spevialzed dishwashar eehaost [Falh on
iha inlel and autlcl of the dishwasher whlch deschacges direclly 10 a rogf mountzd exhaust
fan. The enve syster g gperalirg and is corsidersd g bein gocd conditin al thls Lme.

Nedia Gentat;

[ ne media cenler 15 prowvded with A cendral heasing, ventilating, and air conddianig systan
which 15 [goaled avarhaad, and disributes in 2 gatvanzed sheel-retal duct destribution
syslem. Lecaled cvar the coillrg i an pdjazent s5orzge rom 15 ar air nandlirg unil which
s prowded with a heating bl waler coil as well as a direct expansian cacling coil ciis led
10 & roaf moynled air cgoad condenser. Air disnibuton ta ana from the spoce s thicugh
an insulaled palvamsad Juct disilbuticn system t an averhead cefling diffisars, Tha entire
distribubin syslem ecludmg v alr handling units are considered la be in very gacd
candiban at s lime, Ak localed with'n the madia carder gra vanyirdg lengths of fin lobe
radiatian Akng ‘he exlenar wall. This firn tobe 2l eoenas baabng hol water shrowgh
b crnkral recireulales] hot water [0op a5 confralled by wallmounded Shemmestats. Thea
ernsirg systenr 15 gperaling and is consdered good ail Lhis Lime.

Giymnasium:

Tive Qurnasium is healed and venfigted Throogh bwo (2) individuzl co:ling mcante:d ar
Fandling ynils. Tha ei- handling urls are angeal couapment however, were sormeered from
Iy prasslee cheaim o haat i "0b waler inte 1993 renovation. All syslems weihie tha gyrm
apocar 1o be aperating In & saiafactery manner and wou'd be consloarad o be in good
condition a1 1his tme. The adjzcenl luckes reons Are akso proyvided with an arhandling unit
located in an adjacenl slarage ranm which diafribuies kealed and ventilatea 3o le each
locker rocm throngh ar expessd spiral galvanized sheed-metal distidbullon gystem, Alsoe
prowided is & return air syslam 2s wed as an gxchawst syskem also of the galvanizad shert-
tretal ope. M Systerns are operating and maintaining the code requited amaunt of
wenlilation air to the gym and all lucar rosm spaces,
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Administrathon Area:

Mhe agmnisalion area is sersed By A oentral heating ane ventllating unit located i ar
adjacent starage room. Located within this dislibuilon syslem 5 8 direct exparson conlirg
coll whieh is crouited fo 8 mof maunted 3 cooled congdensing Urel Meatgd, wentilaed, and
air candilianing air is proveled 1o each office area thiogl an overhead gatanzadd shiest
metal duct disliibulion sysien which & msulate:d with fibergless wih a vinyl vapor barrier
The anbrz office ared is can‘rolled throvgh & single wall mounbed thermaalrl And as we
understand it has presented aulomatic femperaiure contrel problems in the past. Also
praviced ;n i area is varying langths ot wall rnounted fin tube adlaticn which receves
leat vk Ihe recirculating haaling ot water system. Wall mounted themostats Santrof
thee heal Ara 1o the radiattan and all gyaterrs arc operating in a salislactany manner.
Zensicaraban sheikd be giver i invesligallng he cause for the ail conditiening problems
arel powsilly proviling Additional candrel le rany of the ntenar uncantolled speces.

F. PLUMBING SYSTEMS

Evisiing Cepditons, The sysiems wea mstalied n 1960 and 1895, Nalural gas is provided
for usage 1o the dnmastic ol water healers, kilonen and econonnis and scisn oo Aassmoms.
Dign-estic hod watar |3 provided oy two hot watee healers and tea (2] associated bob waten
sluemya tanks an e hoiler roarn.  The building contairs stodm and saniiare diainage
sysleres  The hulding confams bay's and gir's gang Loilets and luker rasms, simgle {oiled
rooms, janders closels anc drinking feuntgins, The economic ahd science classrooms
have g2 ranges ar putles For busmer applications and sinks with hat and cold water are
pravided The kibsher cantains o gos fired bailer peovlding stzarm far He keltles, gas cvans,
dishwasher with aleciric bod water bovstar aned vanous ulility sinks with an associated
greass lrup.

Lpcaling uf Systermns: The hod water slefage tan3 ware ré-Msuialed in 1905, The tweo (7]
pgas fired otwater heatars wore replaced in 14985

Anatenis: All sysiems and fighures appoan o be adequele and netigning prapsdy whed
rapoclcd gelicencies.

&, FIRE PROTECTION

Exiatirn Candiinns, A wat sprinkler system utilzing city water orassure was instaliad In
1006 A separate dry sprinkler eystam. complete with zune valve was installed for the
compuier oo 2nd Fhrang also in 1995

H, ELECTRICAL SYSTEMS

Exiating Coaditiorrs. Thie riain eleciric swilchbeard @ rated for 1200 amps, {2202 yolts
threw phast, fuur wire, BQ harlz. The svichooand ks located ik the main elecdre: oom &l
has recently been inslailed a5 part of 1P 1935 renovalicn

The building 15 Served by 2 tnres phase 200 KMA tansfonear icaled in the uliliby cormpany
wayl. hatering i Al he sauondzry vollage

leror Distribution: Paneheards arz circl Breaker ype and ara lacated in aloctre
rasals lhroughoul bulding  Fesdars and branch wiring are inata.led in mala lic facewoys

Ememgency Lighting: & piov ded oy = naliral gas gensrabiv locaiod exiernor to e
auilding serving vrorgency lighting, and kilchen refrigaration. Iurmnated exil signs arg
also conractad to e smargaray sy Blem.

Medflede! Sofiood Fucifides deeshilly Stiedy Prope FI-AT
Finid Report - Novenrter, 1999 459 PRpriouf Pt Aivedpsis



£ S
Amos Clavk Kinesbnry Hiph-Sclaod
Pl

Flra Alarm: The existing (e alarr system is a3 muolbi-oone lyps Bedel 4002 as
manufactured by Simplax and is muricipady cennected to e Tewn of Madiald Fere
Depardmanl wvia thve master box.  The &yslem consists a! manoad pull swalicns And
audiblefisyal sfrobe lignt alann undds lecated throughout the buildlng. The audiblefvisual
alarms and lecatices af manwal pult stations do meal ADA handizap requiremeris

Public Address System: This syslem is new equipreen] consisfing ef speakers Deated
in cach classroam with calin swileh. The senlral conso'e is beated in the main nifice. Thw
eystern provides fur twoway comversAtion and appears 12 be functicning setistactarily. The
audiboriurn daes Nave 3 dedicatad sound Syslern

Magter Clack and Program System: The systam i neéw and cperatianal.

Cahle Telavisitn: Antenra system satellite s prageny wired inlc 3 feaching spaces and
ie, assunwrd 1 A operAlionAl.

SecUrity Systems: Thu sasling system is new and cansisls of ration sensors and
rmagnel i dnor AlaFm saiches at perimeter doors.

Interiar Lighting: Classeanm lighlirg conslsss of bvg mws of cantiucds 1'% 4" susparded
directindirect fluoreacent keures comidor gntrg fixlures @iv @ x # parabalic. Zighl levels
anre very oood.

Exterior Lighting:  Exzerior lightlng has been addad o specl lecations rerved from
utilley connpany pakes.

Ananais The byildag 1 well maintained and i very good condilion. Ehezlric Services and
syslems a:4 in good crndifioh and operating safisfagtarily wilh ne abvious probdsis.

Meilfiold Solroof Faottivm Foguhiliy Stiedy Fage M-64
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Executive Sumtnary

etk Energy Senvices surveyed Algonguin Regional Hgh Schoal for energy savings putential. Based
on our survey, Morthern Energy 15 pheased 1o repart that the following measure may vesult in energy
savings wath a favorable financial payback poriod, for the 73 Bartlart L. facility:

+  ECk L:Wariable Freguency Delve Inscallation
*  ECM 2! Wenlherizaticn

Because surveyors performed a Level Dne walkthrough audit, anly the most advantageaus measere |5
ineluded in this yepart. Al savings numbers prasealed i Lhis repors shoold be corsiergd ezhmates. H
executad, these measures could result (o the savings potential enumeraved be low;

Projecl Savings

Estimated Costs

Payback
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Estimated Savings Graphs
kWh Saved

5 Savings
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Baseline

The savings calculations herein are based upon the Building pperalors description of operating
conditions. These numbers represent the estimated energy reductten from these conditions only, 1hese
Ca lculations do ot include potential variatlons dua to chamges tn building oocupancy, =xtreme weather
conditiong, and alterationg b the bulkding's intenior or exbackor spaces, afteratlom: to the schedube of
oroupants and/or equilprent, of ane other conditkn that would sgnlficantly alter build g corsumpulon
from this baseline. Predicting fulure enerpy usage is comples and holistic, and a& such the savings
hgures contained hereln are estmated. Balow i the billleg data provided by Lhe customer

sage Tatal Amount

Bd1.318
kW' and cosr

Usage

Lias therns ond cost

In liku of complere utillty cost data, a cost of 5. 12/kWh and 51, 10/therm was usad for this proposal,
Calculateons Far these measures are the vesylt of an ASHRAE LEVEL 1 energy awdit. This was a free audlt
pertormed by Horherm Enerpy Seryices for the customer. The conclusis contalned withm thls report
are subject 1o the limitaticns of this type of audit |82 Below}.

Avrcdit Pypes
Level 1 . Briel ga-gile survey of the puilding

] Savings ard cost analysls of most covious/sdvantajenus Fnergy Cansersation

Measuras (ECELS)

] Identificetion of ootaniisl rroaril ey furlhiar Sonsdderation

= Mpwe detgiled buildieg eurvey

L Sned readings and metering

. Breakdown of energy Jse

. Savings ard ¢osl analysls of 20 ECMs

. fdentification ol ECks raquiring mors thoreugh data collecdlan and analysia (Level
Lawvel 3 ] Atfentican 10 capilalirteng ne projects dentified during the Laal 2 a0dil

= More defailed limld analysis

= Data opgingfiongitudinal deda colkectk

. Mere rgoreus enaineering aralysis

. Coal and savings calilatians with 2 high level of
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Energy Conservation Measure #1

Variable Flow Loop Conversion

Existing {dperation

The twe 25 HP pumps associated with the bueilding™s water-source HVAC systeo currenthy operate
continuautly al desipn rate. Thooglh this operation prowdes sufficient heating/coding during peak
deniahd penicds, 1t also causes the pumps touse more power than mecessary during off-peak demand
periods.

Frepesed Dperntion

Morthern Energy Services Inc. proposes Lhe mstallaion of vanable frequency drives and tw'oeway valves
ph the pump systerm, thus converting it to @ vanriable Flow loop. The drives wilk d ivectly affect pump
speed and power draw in accordance with sysiem demand. The VEL systern will sense system demand
through Hhe mstallation of Dwo-way valves on guest-room heat pumps.

Scope of Work
Horthemn Energy Sarvites propases the ollowring:

*  Fumish and install bwa {2] 25 HP Variable Frequency Drives.
+  Furnish and install necessa ry twa-way valves on air handlng oaits,

KWote: Pricing and scope for this project are estimated and subject 1o change.
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Energy Conservation Measure #2

Weatherization
Existing Oparution

The bullding's current enveknpe Lontains rAps suffickent to alkws For siguillisioe Leala ge of heared and coalad
indaer alr. This leads b wasted emergy, b the 2aime way as wauld 2 doar candnuaeusly deft open, Limiting gaps
amd spaces v e bullding= envelop wauld leszen the quantity af heated ard coaled alr necegsary be achieve
setpolnt te mperaturs,

Propesed Speration

Marthern Energy proposes the sealant of gans and spaces within the bullding"s envelgne at the expert
cupgastion of B |E Retrolit, Gaps and spaces were maasured vsing the ASHRAE crack e surgmant
standard, and will be tifled on a custom basis by B| € Retroflt using industry standard materials,

Scope of Work:

Seg attached B]E Retrofit proposal,
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Qualifications /Exclinstons

This reporr s ngt fat general wse and is the intellecual property of Northern Enecgy Services.

All savings estimatas and rebates must be considered esimated watil revewed and approved by the
ullllty, addltbonally, priclog and secpe for the included VWD project is to be considamed an esthnate until
Marthern Enetgy Servlcas soceives fmal priceng fwam its conptractor. These quotifications amd ewclusions

oy ta thiy praoposof i ks endirety,

Frices contained herein do oot induds;
v Asbeastos abaternent of removal.
= In the svent asbestos & found, costomer is responsible far remowal.
*  Hazardous waste disposal not specified.
+  Change orders required by cuslaneer,
=  Change ordars required by inspectors.
= Coststo repair any existing eguipment not specified.
2 Imthe evenl defective eguipment i$ foond, Northern Enargy Servicas will generate o

pece ko rorrect rhe deficienay.
o Custemer i aot obligated (o have Northern Energy efi®t1 any non-specified repair.

+  Dwertime, premium time, of non-first<shift labar hours.
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Appendix A

Extimated Savirgs fWealherization)

Infikratlon
Infi ion Sikes
Coscripthan Qi | Lenmgth | | Tetalin. [ Crack Total Sgin
Extarior Doges [3in) & 139 263  0A3353%37 LEi-Xi
Extarior Dacee [Douk.} a 42 B 0.4 252
Winvdows = 1 M B0 O 1REERET 25.0
Euck Frame 1 [ ] B4 4 QLG al4.0
Cascriction Qly | I [ Totalln. [ Crack Total Saln
Faoofindall Joind 1 a70 B4 0.1 ERRSEGRT 1,340.0
keicc racks a 0 bE2% 0.0
Cuslom & dnoriam 0 iz 114 0 0E 80,0

: 2 1629

Bly Infitredion Adlustinent

Shelter Clags, 1 2 1Y Faclar
HNumber of Floora pd g4, [mfiltrgtion Raduclion Feadisd
Wind Coefficient 30157 ] EER
Stack Copflicient 002358 13 EITon
Asaymed wind spd g MPH 80% Combustion Eificiensy
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Estimated Savings (VD)

Enilding Balange Fomt

% Pump molor Loading
Pumno Elficiency

% Minirum Speed with WD
WFD Efficienoy

WYED Evnonent

1d
470
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Appendix B

Cullf Sireherty
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ENERGY STAR® Benchmarking Initiative

INTRODUCTION

Medfield High School is a participant in the NSTAR ENERGY STAR Benchmarking Initiative, a program designed to
help business customers assess the energy performance of their buildings and identify opportunities for
improvement. They chose to participate with their facility located at 22 Pound Street, Medfield, MA.

The performance of this building was assessed using the Portfolio Manager o
. . Energy Performance Rating:
benchmarking tool from ENERGY STAR. For the twelve months ending July 31, 10
2008, the building received an energy performance rating of 10. The rating
represents the percentile ranking of this building compared to others of its type in the United States. Buildings that
receive a rating of 75 or greater are eligible for an ENERGY STAR label. A Statement of Energy Performance,
generated by Portfolio Manager, is included as the last page of this report. To identify opportunities to improve
energy performance, Steve DiGiacomo, P.E., CEM, of Energy Management Associates, Inc (EMA) on September 4™
and September 8™ 2008, conducted an Energy Efficiency Opportunity Assessment. We would like to recognize the
Town’s Director of Finance and Operations, Mr. Charles Kellner who provided valuable assistance as well as the High
School’s Barry Glassman who providing pertinent engineering documents and a walkthroughs. We thank them for
their time, interest and invaluable assistance during the audit process.

FACILTY DESCRIPTION

Building Description
This 160,473 SF, two floor, red brick circa 2005 modern High School is home to 1,020 students, teachers and
administrators. Walls are comprised of red brick, and double-glazed inoperable and some operable windows.

Lighting & Controls

The entire school except the gym uses a combination of high efficiency electronically ballasted PL and T8 lamp
technologies. All classrooms contain motion detectors. There are (36) 400W MH lamps in the gym. Thereis a
Douglas Lighting system that is supposed to perform astronomical and photocell functions as well as light sweeps.
We are unsure if the system has the correct time; may be on standard time.

HVAC
Classrooms are served by fifty-eight (58) Trane unit ventilators. Balance of the building is served by twenty-three
(23) RTUs and ten (10) AHUs.

Unit ventilators are comprised of fan, hot water coil outfitted with face and bypass dampers, and 2-way
modulating control valves. All hot water systems contain a 35% propylene glycol solution.

The RTUs fall into 2 categories. Category-1 RTUs are CAV RTU with gas heat and Energy Recovery Wheels and they
serve the auditorium (DX AC) & gym (no/AC). Category-2 RTUs are CAV RTU with gas heat and they serve the
café, auditorium lobby, hallways, math science offices, Library (DX), Guidance (DX), computer / language lab (DX)
and the main office (DX).

Nine of the ten air handlers are heating ventilators outfitted with hot water coils equipped with 2-way valves and

face and bypass dampers. One AHU also has a DX coil. Areas served include locker rooms, weight room, drama,
corridors, nurse area and chemical prep area.
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ENERGY STAR® Benchmarking Initiative

Boiler Plant

The boiler plant is comprised of three (3) Smith cast iron sectional boilers each rated at 3,000,000 BTU per hour.
Each boiler is outfitted with a Power Flame low / high fire 750 / 3172 MBH burner. Each boiler was recently
retrofitted with inline circulator (after market) pumps to mitigate thermal shock. We understand that they have
remained off each heating season. The boiler plant has two (25) hp primary 94.1% premium efficient hot water
pumps; one is a spare. Again, all heating hot water systems contain a 35% propylene glycol solution. Domestic hot
water is produced by two (2) 400 gallon PVI gas ifred hot water heaters equipped with fractional hp circulators.
Mixing valve maintains water temperature in the range of 100 °F to 105 °F.

HVAC Controls

A Trane Trace Summit® system provides ddc control of RTUs, AHUs, UVs and the boiler plant. BAS provides night set
back, morning warm up routines, time of day (TOD) hard starts and stops. Discharge air temperature set point is ddc
controlled to maintain space temperature. Classrooms and offices do not have thermostat, just temperature
sensors with no adjustment capability. Economizer is dry bulb based. Currently the BAS is not performing optimal
start/stop routines. When OAT < 40 °F, valves open full on UVs and face-bypass controls provide DAT setpoint.

Space occupied set-points are: Winter / Summer 71 /74 °F
Space unoccupied set-points are: Winter / Summer 62 / 85 °F

Schedules

Classes: Monday through Friday 7:40 to 2:07 PM

HVAC systems: Monday through Friday 6:00 to 6:00 PM

Faculty & Admin: Monday through Friday 6:45AM —7:15 PM

HW Pumps snap on when OAT < 60 °F

Douglas Lighting System
Interior lights: Monday through Saturday sweep ON at 5:30 AM (hallways)
Interior lights: Monday through Saturday sweep OFF at 11:30 PM, midnight and 3:30 AM (hallways)
Exterior lights: Daily — Midnight through 4:30 sweep OFF
4:30 AM through Midnight - photoeye can turn on whenever there is insufficient lighting
Unsure if Astronomical features are functioning at this time
Classroom lights are shut off via motion detectors / occupancy sensors.

Energy Use
Fuel Type: Electricity kWh Fuel Type: Natural Gas (therms)
Start Date End Date Energy Cost - US Start Date End Date Energy Cost - US
Use Dollars Use Dollars
6/25/2008 7/27/2008 111,120 $18,677 714/2008 8/3/2008 167 $437
5/25/2008 6/25/2008 158,220 $25,618 6/4/2008 7/3/2008 363 $677
4/25/2008 5/25/2008 155,730 $21,125 5/4/2008 6/3/2008 3,314 $4,307
3/25/2008 4/25/2008 176,130 $23,661 4/4/2008 5/3/2008 8,971  $11,981
2/25/2008 3/25/2008 177,300 $23,698 3/4/2008 4/3/2008 19,026  $25,263
1/25/2008 2/25/2008 170,790 $22,818 2/4/2008 3/3/2008 23,845  $31,603
12/25/2007 1/25/2008 182,040 $24,049 1/4/2008 2/3/2008 26,998  $35,752

11/25/2007  12/25/2007 166,020 $21,631 12/4/2007 1/3/2008 26,476  $35,065
10/25/2007  11/25/2007 200,910 $24,496 11/4/2007  12/3/2007 22,868  $30,317

9/25/2007  10/25/2007 184,950 $24,322 10/4/2007  11/3/2007 6,115 $7,813
8/25/2007 9/25/2007 168,660 $25,096 9/4/2007  10/3/2007 1,093 $1,566
7/25/2007 8/25/2007 158,490 $23,111 8/4/2007 9/3/2007 531 $874
369 2,010,360 $278,302 366 139,767 $185,655
365 1,988,567  $275,285 365 139,385  $185,148
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ENERGY STAR® Benchmarking Initiative

Benchmarks
Equiv . EPA
Un-Occ'd Un-Occ'd Site Source .
Occ kw KW kWh/sf Occ watt/sf watt/sf Therms KBTU /sf KBTU/sf Natlo.nal
er SF Ranking
350 150 12.39 2.18 0.93 0.87 129 223 10

* Additional benchmarks & metrics may be derived by subscribing to Energy Link for $95 per month.
Unoccupied kW watts per SF seem high and bear further examination.

Below are metrics if EEMs are implemented. These metrics includes the full 12-month projected benefits of the HVAC
schedule changes that were recently made last June 2008.

Equiv . EPA
Un-Occ'd Un-Occ'd Site Source .
Occ kw KW kWh/sf Occ watt/sf watt/sf Therms KBTU /sf KBTU/sf Natlo.nal
er SF Ranking
340 150 9.38 2.12 0.93 0.35 57 133 58
Electric Distribution
Equipment kw hours kWh
FAN* 188 6000 1,126,746
LIGHTS 208 3600 748,800
AIR-CONDITIONING 128 1000 128,000
PUMPS 15 4000 58,188
EXT LIGHTS 8 2190 17,520

Total 2,079,254

*Fan hours are prior to June 2008. June changes in conjunction with the recommended EEMs will provide a new EPA ranking of
40%. In June 2008 we have seen evidence that the new operating schedule is providing significant electric savings. Previous
low scores were primarily due to excessive runtimes in higher than code required ventilation rates, i.e auditorium min. fresh air
is for 1100 people when there are only 550 seats. Hallways and classrooms are being chronically and acutely over-ventilated

BEFORE PROGRAMMING CHANGES - July & August 2008
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AFTER PROGRAMMING CHANGES - July & August 2008
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ENERGY STAR® Benchmarking Initiative

Note that some BAS program changes implemented at the end of June 2008 can be seen below and are
estimated at ~20% reduction in overall kWh over the next year.

Month FY-2008 FY-2007 FY-2006
SEP 168,660 162,600 171,000
ocT 184,950 181,830 174,540

NOV 200,910 171,390 188,100
DEC 166,020 172,140 194,670
JAN 182,040 149,070 162,450
FEB 170,790 192,750 185,370

MAR 177,300 184,620 176,130
APR 176,130 173,430 163,530

MAY 155,730 191,430 185,250
JUN 158,220 168,420 183,480
JUL 111,120 147,600 151,980

AUG 97,560 158,490 127,290

Totals 1,949,430 2,053,770 2,063,790
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ENERGY EFFICIENCY OPPORTUNITIES
E:3

= Es't d ESF d Est'd Svgs Simple Pot'l PB after Applicable NSTAR
e Q Cost Savings Savings er Yr PB Rebate Rebate Program
kWh Therms P i
Low Cost / No Cost Energy Efficiency Opportunities
1 Control Energy use of PC-Monitors & PC-Hard Drives 719 S0 35,950 0 $4,598
2 Employee Energy Education Program 1 SO 9,943 697 $2,746
3 Vending Mizor Beverage Controls 1 $180 800 0 $102 $75
Energy Efficiency Opportunities Requiring Capital Outlay
Replace 400 watt Gym Metal Halide fixtures with High Bay
4 Fluorescent fixtures and occupancy sensors to automatically 36 $14,400 26,172 0 $3,347 4.3 $4,320 3.0 Business Solutions
control lights on/off as needed
5 Replace Kitchen Hood Lights 6 $30 90 0 S12 2.6 S0 2.6 Business Solutions
6 Control lights with photocell in Main & Auditorium lobbies 1 $4,000 4,800 0 $614 6.5 $2,000 3.3 Business Solutions
7 CO2 Demand-Controlled Ventilation for General Classrooms 38 $45,600 0 11,546 $20,783 2.2 $11,546 1.6 Business Solutions
8 C0O2 Demand-Controlled Ventilation for Chorus 1 $2,500 0 318 $572 4.4 $318 3.8 Business Solutions
9 C02 Demand-Controlled Ventilation for Band 1 $2,500 0 205 $369 6.8 $205 6.2 Business Solutions
10 CO2 Demand-Controlled Ventilation for Wellness & Maintenance 1 $2,500 0 389 $700 3.6 $389 3.0 Business Solutions
1 €02 Demand-Controlled Ventilation for Auditorium 550seat ) = ¢, 5 9,290 48,483 $88,458 0.1 $0 0.1 Business Solutions
auditorium (ventilation for 1100 people)
12 CO2 Demand-Controlled Ventilation for Auditorium Lobby 1 $2,500 0 591 $1,064 2.4 $591 1.8 Business Solutions
13 CO2 Demand-Controlled Ventilation for Library (High Roof) 1 $4,000 1,084 630 $1,273 3.1 $1,630 1.9 Business Solutions
14 VOC / CO2 Demand-Controlled Ventilation for Science Classrooms 5 $3,000 0 1,159 $2,086 14 $1,159 09 Business Solutions
202 & 203
15 Science Classroom UV Hi /Lo minimum fresh air interlock with 3 $14,600 0 2319 $4.174 35 45,969 21 Business Solutions
Fume Hood Exhaust
16 ~ 4hoursperdaysavingsvia BAS re-Programming accomplishedin )5 505 350,400 15,924 $73,479 0.1 $0 0.1 Business Solutions
June 2008; Cost is for additional training
17 Convert Gym from CAV to VAV 4 $24,000 44,853 0 $6,728 3.6 $8,400 2.3 Business Solutions
Reduce Make-up Air 5000 CFM when Kitchen exhaust is OFF and
18 4300 CFM when Hood operates prior to lunch via adjustment to 1 $5,000 0 888 $1,598 3.1 $888 2.6 Business Solutions
min OA damper and CO2 DCV
Totals $144,810 483,382 83,149 $212,704 0.68 $37,490 0.50
Total % Savings 24% 60%
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Incentive rebates are estimates only. NSTAR Electric & Gas and Energy Management Associates, Inc. (EMA) neither has control of nor
assumes control of the actual building processes and equipment operation and climatic conditions. Accordingly, EMA does not
expressly or implicitly warrant or represent that EMA’s energy and cost estimates of the building or equipment operation will be the
actual operation energy and cost.

Special Notes:

1. The energy savings & incentives presented in this report are based on a visual inspection of the facility and are Estimates Only.
More detailed study and analysis may be required in order to refine these estimates. Cost-saving estimates are based on average
energy prices in effect at the time this report was prepared. Energy prices are subject to change.

2. NSTAR'’s Business Solutions program provides rebates of up to 50% of the total project cost for upgrading existing equipment, and
can provide comprehensive rebates of up to 75% of project cost. Specific rebate amounts will depend on the equipment installed.
For more details on NSTAR rebates, contact your Program Manager, listed at the end of this report.

3. The mention of particular equipment manufacturers or suppliers, or equipment models in this report does not constitute
endorsement by either NSTAR or EMA.

4. Due to the drastic reduction in fresh air you may wish to review with RDK Engineers who provided the mechanical design.

5. Additional areas for further investigations is hallway ventilation. Intermittent hallway use has prompted large amounts of
ventilation when not necessary. The preferred method is to allow classroom ventilation to flow to the hallway and then exhaust
this air via ducts located in the hallway because the students are in one place or the other, but not both. RDK or others could
evaluate permanently shutting-off classroom exhaust & hallway make-up, while keeping hallway exhaust running. Alternatively the
hallway make-up air and hallway exhaust could be slowed down with VFDs. Note —some bathroom exhaust is tied into hallway
exhaust therefore shutting down hallway exhaust is not an option without adding dedicated exhausts.

6. Conversion of CAV to VAV for offices would require a TA Study

Language classroom (3) UV-3 size units could benefit for CO2 DCV, but | am waiting for a student head count.

8. Art Study has (3) UV-4 size units and further investigation / site visits are necessary to fully evaluate.

~
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RECOMMENDATIONS

Low Cost/No Cost Energy Efficiency Opportunities

(1) Control Energy Use of PC Monitors and Hard Drives
Computer energy use can be controlled through a combination of automatic power management features and
manual shut down by users. Organizations can use a standardized setting so that all monitors go into sleep mode
after 10 minutes of inactivity. Power management can also be enabled for computer hard drives, but may require
some investigation and testing before full implementation. Savings calculations in this report are based on an
estimated 1764 computers at 143 kWh saved per PC. The typical savings per computer ranges from $20 to $120 per
year, depending upon the equipment and practices within the facility. There are no costs to implement the power
management, other than in-house efforts. Insist on 80% or greater energy efficient power supplies and visit
www.80plus.org. Additional information is available on the ENERGY STAR website at
www.energystar.gov/powermanagement.

» Action Steps: Work with in-house IT staff to adjust power management settings. EMA can provide support
with this process.

(2) Employee Energy Education Program
An employee energy education program can raise awareness among employees about how energy is used in the
building, and provide recommendations on how employees can help save energy. Energy-saving tips can include
shutting off lights when leaving a room, use revolving doors whenever possible, and bring a sweater t o work.
Periodically verify lighting schedules. Savings estimates for energy education programs are difficult to quantify and
vary widely. Savings were conservatively estimated at 0.5% of current consumption. Costs will vary based on the
level of sophistication of the program.

» Action Steps: An energy education program can be developed by internal employees or with help from
external organizations. The ENERGY STAR web site has resources that can help with energy education efforts.

(3) Install Controls for Vending Machines and/or Beverage Coolers
This school has this technology, but we have included to remind the town that this technology is available and can
be readily used in perhaps some of the older schools. Refrigerated beverage coolers typically consume energy 24
hours per day, in the form of lights and refrigeration. Energy savings can be achieved by installing an occupancy-
based controller that will turn the lights off and reduce the compressor runtime when the area is unoccupied. The
cost for each beverage machine is $180. NSTAR offers rebates of $75 for each beverage vending machine. To
qualify for the rebate, a vending machine sensor must be installed on a unit located indoors and scheduled to
remain in NSTAR’s territory for a minimum of three years. A single unit can be used to control a bank of vending
machines for additional savings at no additional cost. The most popular controllers are the Energy Miser series
from USA Technologies. We have assumed 500 kWh savings per beverage machine.
(www.usatech.com/energy management).
http://www.nstar.com/docs3/misc/Vending%20Brochure.pdf?unique=20070526111315
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» Action Steps: Purchase Vending Misers directly or work with an installing contractor. The NSTAR Program
Manager for this facility can provide assistance with obtaining financial incentives.

Energy Efficiency Opportunities Requiring Capital Outlay

(4) Replace Gymnasium 400W MH lights with T-5 with Motion Detectors
This technology will provide 50% energy savings, reduce shadows on the court and will provide superior lumens
and color rendering. Unlike the current lighting which takes many minutes to warm-up, T-5 are instantaneous
“ON” therefore motion detectors can turn ON and OFF lighting when not in use. This EEM qualifies for energy star
incentives.

(5) Replace Kitchen Hood Lights with Compact Fluorescent Lamps(CFL)
The kitchen hood is using incandescent lamps. Replace with screw-in compact fluorescent for attractive energy
savings. Also, these lamps will last at last 10 times longer.

» Action Steps: Work with your Operations Staff to install CFLs; not technology does not qualify for an
incentive

(6) Day lighting Controls for Atrium - Lobbies
There are two atriums outfitted with skylights that can take advantage of ample natural sunlight. We estimated a
4 hour per day savings for 240 days that these lights can be turned off via photocell.

> Action Steps: Work with your Operations Staff to install photocells

(7) - (13) Provide CO, based Demand Controlled Ventilation (CO, DCV)
Classroom, auditorium, chorus, band, and library all provide excessive amounts of fresh air given the number
of people occupying those areas. With CO2 sensors, we can automatically vary and provide the correct
amount of ventilation as the occupancy of the spaces varies. Savings are achieved by reducing the amount of
energy required to heat cold winter air, and for those areas that have air conditioning; electric savings are
achieved by reducing the amount of energy required to cool hot, moist summer air. No savings were included
for July and August. Science classroom will have a combination CO2 and VOC to provide additional ventilation
during anatomy.

» Action Steps: Work with Trane Summit Controls.
(15) Science Classroom Hi/Lo minimum fresh air
These classrooms are outfitted with fume hoods and drag-off “glove” boxes and are controlled with a 2-pole

switch. The UVs currently provide full make-up air regardless of switch position. Have Trane tie the switch status in
to Trane Trace Summit BAS and control the minimum to 500 CFM when the switch is ON and 1250 when the switch

in ON.

» Action Steps: Work with Trane summit Controls.

(16) BAS Programming Changes
These changes were made at the end of June and are providing at least 350,000 kWh per year savings

» Action Steps: Monitor throughout year.
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(17) Convert Gymnasium from CAV to VAV
The gym units RTU-14 and RTU-15 provide are 100% OA units with heat wheel. Maintain space temperature by
reducing fan speed. CO2 sensors could be added to guarantee that minimum fresh air requirements are being
met. Savings are based on fan bhp energy only.

» Action Steps: Work with Trane summit Controls.

(18 Reduce Kitchen MAU when Kitchen Hood Exhaust if OFF
Currently, RTU-16 provides a minimum of 9300 CFM of OA regardless of whether the kitchen exhaust fan rated at
5000 CFM is running or not. Assuming RTU-16 runs 6 — 6, and the hood is in operation from 6 — 3, for
approximately 3 hours a day via programming changes RTU-16 (MAU) min OA can be reduced by 5000 CFM to 4300
CFM and continue to easily provide adequate ventilation to well over 200 students. With the addition of CO2
sensors we can also capture 4300 CFM whenever the hood is running and the café has no students, say an
additional 3 hours per day form 6 AM to 10 AM and 3 hours from 3 PM to 6 PM for a total of 6 hours.

Action Steps: Work with Trane summit Control programming changes and balancing.
NEXT STEPS

The ENERGY STAR Benchmarking Initiative provides ongoing support as customers work toward implementing
the recommended improvements. EMA will review the recommendations in this report with the appropriate
contact at the facility, and help them develop an action plan. For recommendations that are eligible for
NSTAR incentive funding, the NSTAR Program Manager for this facility can provide assistance with locating
implementation contractors and obtaining financial incentives. For the remaining measures, EMA will provide
implementation support. Over the course of the next year, EMA will work with the facility to continuously
benchmark their energy consumption and monitor improvements to the energy performance rating that
result from the energy efficiency upgrades. Please call one of the following contacts with any questions:

NSTAR Lead Program Manager NSTAR Program Manager
Nelson Medeiros Cherie Miles
781-441-8703 781-441-8037
Nelson.Medeiros@nstar.com Cherie.Miles@nstar.com

EMA - Energy Management Assoc., Inc NSTAR Account Executive — Strategic Accounts

Steve Di Giacomo, P.E, CEM James Sayers
508.533.1128 781-441-3824
Steve @EMA-Boston.com James.Sayers@nstar.com
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Statement of Energy Performance

FACILITY SUMMARY REPORT

Medfield High School

For 12-month Period Ending: July 31, 2008

Date Generated: September 08, 2008

This document was generated using EPA’s Portfolio Manager system. All information shown is based on data provided by the
Portfolio Manager account holder. Depending on the use of the SEP Facility Summary, building owners or managers may want to
have a professional engineer (PE) verify that the underlying data is accurate. Blank space has been left intentionally on the SEP
Facility Summary for a PE stamp.

22 Pound Street
Medfield, MA 02052

Year Built: 2005

Gross Floor Area: (ft2) 160,473

Facility Space Use Summary

K-12 School
i i 9
High 160,473 1,000 719 40 Y 20 100 11 Y
School ’ ’
Energy Performance Comparison
Results (0'2;:;;3:)8) (0?1735072388) Delta Target Industry Average ENERGY STAR
Energy Performance Rating 10 8 2 50 75
Energy Intensity (kBtu/ft2)
Site 129 133 -4 80 64
Source 233 241 -8 145 115
Energy Cost
$/year 0 0 0 0 0
$/t2/year 0.00 0.00 0.00 0.00 0.00
CO, Emissions (tons/year) 1775 1837 -62 1103 876

More than 50% of your building is defined as K-12 School. Please note that your rating accounts for all of the spaces listed. If you
cannot see a rating, you will be compared to the national average of K-12 School.
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ENERGY STAR® Benchmarking I nitiative
Action Plan

Facility Name: Medfield High School

9/18/2008

Primary Contact:  Charles Kellner

Year Ending

7/31/2008

10/31/2008

1/31/2009

7/31/2009

Energy Performance Rating

10

Energy Intensity (kBtu/square foot)

223.0

Pounds of CO2 per GSF

221

Recommendation

available, etc.)

Plans (Personnel Responsible, Funding

Date to be
Completed

Control Energy use of PC-Monitors & PC-Hard Drives

Employee Energy Education Program

Vending Mizor Beverage Controls

Replace 400 watt Gym Metal Halide fixtures with High Bay
Fluorescent fixtures and occupancy sensors to automatically control
lights on/off as needed

Control lights with photocell in Main & Auditorium lobbies

CO2 Demand-Controlled Ventilation for General Classrooms

CO2 Demand-Controlled Ventilation for Chorus

CO2 Demand-Controlled Ventilation for Band

CO2 Demand-Controlled Ventilation for Wellness & Maintenance

CO2 Demand-Controlled Ventilation for Auditorium 550 seat
auditorium (ventilation for 100 people)

CO2 Demand-Controlled Ventilation for Auditorium Lobby

CO2 Demand-Controlled Ventilation for Library (High Roof)

VOC / CO2 Demand-Controlled Ventilation for Science Classrooms
202 & 203

Science Classroom UV Hi /Lo minimum fresh air interlock with Fume
Hood Exhaust

4 hours per day savings via BAS re-Programming accomplished in
June 2008; Cost isfor additional training

Reduce Make-up Air 5000 CFM when Kitchen exhaust is OFF and
4300 CFM when Hood operates prior to lunch via adjustment to min
OA damper and CO2 DCV

Recommendation

Expected
Savings ($/yr)

Installed
Cost

Rebate

Date
Completed

Total
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Thomas Biake itk Schoal

L SITE ANALYSIS

Fxislimg Concitiorns. The general wehizular circulation is for one-way trathe enteing from
Sovth Sireat erd cestinuing pass the Meddle Schoal o the High Schos ard exiling lowards
kEmin Street. [The csiimale 1S that 2bout 90% of the students ana bused.) The rads ane
scheduled fm resurfacing ourg the surmer of 1982 and  Lhe datariorated  parking
paverrent is o ba repared. (There appears bo ke 2 v2ry progressiya Tainterarsd progran
far the: schocks buddings ahe grounds.) The gurbing arcund e dives and parking comslsts
of gongrale and bibmindas cordiobe curkang and there are some spead burnps. The walks
are pitainous concmta, Aouned B | ligh Schoal bilding is a wood-edged, gravel surface
gr ve apprecamabaly 15 feetwide thatis wsed as 3 mantenanseiemergency wahivch aocess

Saime of the chrindink fencing

There iz abwioualy A premium on parking especially §v Font of the High SZchool
Cansideration be beirg given 1o pavig ar areas beming the Mido'e School for park:ng
buses and prveding spAce for about 25 additioadl parking places

The atilets: felds are generaly i good coaddion. Scme of the Felds are srngated and
uthers ara watersd Dy Ay A water uannon, The neachy brock becomes bloc<ed ca ssiig
fleading of seme of the athlatiz fields as the High Schoo:, (Medsures are anderway L
corract Lils sltuaton |

The football fiekd Rskde the minning track is crowned and has perester drainage and lghis
far nigh play.. Tha rack 15 Fewic 2nd Appesrs to havea bean esurf@ced wilhin the [ast By
years, The ko fennis uourts and basketball couds are in good condtion, The Grind
Ykateboard Mark rear tha Middle Schaol was recently conslructed, Thede is no large paved
graa for aylocacor ackivitics ki Lhe Mlddle Schoal.

Largely the site lighting uses fleodignts, prokebly easad frary Boston Edisen. Oversead
wires copnect thess= lighls.

Analysis We rroommend Ll Lhe following site ‘mproverents be cansldarsd:

a. Sludy of vehizular and pedastrian cwculdion including resurfacing of
exishng parvng arcas and development of addilianal parking.

. Irragiation of all athlet.. figlds.

C. Sludy ske lighting fe review adeguacy for 3%ty and secutity ard 0
congider placing wiring undergraurd

d. - Replacemen] of bi‘urinsus and perhaps cancrew carbing with 4anie
curking.

Il BLUILDNG DESCRIPTION

8, General Descriplion

The Blake Middle School 15 8 115 w0 ? slory bric masony baliding with fiat roofs of vandng
heighls, The building is mada up &f 3 d.20nsl parts; 3 large classroam 2 stery whh @ large
g'rlm caEtanurn, 1 % slory with 8 parial beeemant, and & @2l 1 sty adiministradee anza.
The bulkding was builtin 1968 1.2 styie hrpical of e period.

The rgjor exlerior malesial is buck resonny with pre-cast zancrele pone:s and pilasters.
The windows are sngke glared alurenum vrlh operable awaing sashes The spardiel
panels are pra-cast concrabe with exposed stone aggregals

AdedRedid Sofoof Feciiithee Measihitite Staa Fpe Hi-g

Finol Repor - Naveaber, §#py 489 Prgatoend Flreil Avwedpsts
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Thonnas Blake Muldit School

B. Tachmeal Desdripton

The building es descrbed atowa r built I 3 slyle appropriaic b 45 bme and has been well
mairtalried,

The buikling measuras apeadxinakaiy 193 feet from noth B south and appraxirnaiely 140
fael brarm casl Lo west imeasured 10 ils widaat ocints, The groee foafprind araa is 5108
stjuare fest with a \otal gross malage o 92,558 vishibabay As [Sllowe.

Bazement Floor Zquars Faal

Al Schoal gl
After Schoal SATE
Clazsroam 1,100
Hgme Ecoramics 1,544
Al 1,682
Subtolal Nel 7. a9
1" Floar Gone Gquare Fesl

Aarministration 1,192
Guidarics m1
[ leallh 496
Teacher Wourkiuom 1021
Sluckarl Activily &61
Library 2416
Teacher Dunlng M7
Kitchan 1,189
Calaleriur 3519
Platicem TEE
husle 2,310
Girks Leckar Hoam 2,257
Bays Locker Racm 2,263
Gy mrasurm £, 63
Sybrotal Nat 26,138

Al bl Kottt Foeetfeles Foaxilifty Sledy Luyre T-4f
et Repied € - Novanher, 1999 MMepsdead Plmet A spefpsgy
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Fiecteares Bieke 3adofe Sofoof

m——r e ey

Ll Floor Aoy oy, Syuary Fest
Einlogy 035
GLienee HTH
Sclence GG
Clazgracm 7B
Classi oz [=":]
Classrocm TER
Classi ot TEE
Clagsroom TS
Clazgraam TS
Class-tam fi=1.3
Cnsgranm TEE
Classroom T
Giassraom 75
Subintal Met 10,294

2nd Floar Acaderric hing Squzie Feei

Soiance 433

b kg el B34

il 2 093

Classraaom L

Clasgmaan TTE

Classrasm T

Classrnom A

Classroomm a3

Classroom 85

Crassromm TOE

CizssrooT TYE

Classroor TG

Clzstream T
Muedpietd Selaad pageidioles Faasmho e Study Fapre fF A2
Flured Kapnee - Seiinlior, D09 Pl pstend Plaar Averadiests
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HE
s Bk .Hr‘rir{,i!ﬁr.l’mui

Classroom =
Language Lab BES
(:laszoom Ao
Llassroom g
Clagsrnmmy Tre
L:lrRaroom T84
Al 1,021
Ar 1,1
Teackor Laungs 338
Sunlolal Net 10,588
Tolal Hel G1,980 &F
Totaf Grogg 92 56%
Efficiency Faclar 1.49

CHlicigncy Mactor = Gross Area - Met Area

Hme o plar ning purpeses aveTeierny factoral 1 50 is
deslraile

Il CONDITIONS OF EXISTING CONSTRUCTION

The folkywing & nRsed ypon detaiked inspeskon oy Mounl Weman Groug, Ihe., Architcets
& Plarnars, and thair cansuiing engirsers,

A. ETRUCTURAL 3YSTEMS

Exduiing Conoiions. The b 3iory huildng with a parlal sascment for Bodsr rpom and
sNops was comoleted in 1085, Valls consist of mpgonny with [ brick extareor, arkd e
sirgrhal framing is sleel coowmns and beama with open weh joists. The bulluing e in good
candilion rh theexception of 2n greg adjgcend 10 the gyrnasiuim which nagses the boys
tacker ronmn I Appears that parts of i bodding are aetiling and causing walls la pol away
fram eilings and masomy pinks b open up and widen. The d«terier greund 2t his comer
a* tva sullding 12 skoping away Fromr the building toesrds swaimny AreAs of he sibe. M
major dsiress, with fhe exceptan ol teo cracks, could be foand at the exteror of the: walts
n this araa.

Analesiss Wb Ihe exceatan of the area &t the boys Kacker radrm, no mMaor regar or
ranabllitation wark |§ requined

el Koot Frcefites Foasibifip Srdy Faye fi—+1

Froad Repars - Moveniher, 1998 Prepniead Mawd Annlysis
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thomas Biake er.é"ﬂ"nm:
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8. ARCHITECTURALEXTERIOR
1. Exleilop Wik

Cxisling Condilons. The Biake Middle Schoal is 8 steel Famed stn.ciure with an
extarior skin of nirk masonny and pre-cat panek, The exlenar vall 1S a masanny
oearing wal system supporting e abeed roof raming and steel Roar framing At the
¢ story Slassrace Wihg, The exbetior wealls a-e common Band fac brock icothed
7 A concrete masonry unit packsup Hils sestem provdes e Insulatior and there
2 na resl cavily In the wall io allowr Far the simple expulsign of water,

The axterigr alao features pre-cast standand panels al e externor  The lower
spandele e yeesr panelg on cemenl bacsup The uppar spand-els are [ull
dapth (6" pra-cast spardrel. e keser panels have @ slone aggregale finsh. &
pre-cast sancrete sloping sill is present al windcws and owver spandrel panals,

Analysis, The exlenar brick masonny walle are, for thea meet part in good conadlon.
The maor pronkms irvahed wihewalls of the fype are due oiack of ingulaion and
water infiltraffion  There s % ra majer problems Tom water inflralion visiblo.

Soveral methods can be oxpoored b improve insU aton.

2. Extariey Dorys and Windaws,

Exvsiing Coaditons: Tha baild-ng s hited with singhe glazed alarminuln Windaws
offariag no tharmal insulatsn, Alummum deors A0 Tames are used 31 the indaor
eniry  wMetal doors and frames ane used at estenor Iocations,

Anatysis; The oniginal windows which are In place offer ni insulatierg value at all
and ahould be replaced with modern thermally efficien! windows. Tha exishing
dan s should Be rapdacad 38 naedad ard cale should be taken e 2nsUre angdicap
L

3. Ecaf

Esisling Soncdfons, The axrennyg naols wera rapaced [n 1933 with 2 built-.p tar
and gravel rgof

Al Moo walh Feguuned,
[ INTERIDRS

Existng Comaifang; Typical corridog: wals ir the cora facilbhy porlon a1 the busld: g
havea cearmes e waingoob with 12 £ 12" acoushcz| pangls above 16 The crilng,
height of ceramic file vares. Typial coridor walls -0 the acadenic classnom
wen3 hawe an 8" structural glaged lacing tile bace (9% SCGFT) concrata hack wall
I &-37 AFF and 12" % 12" acaousbical paneks fron G° 6° AFF W celding  Typical walls
in the administration area and core areas such as the librany and gy moRsham are
Earted concrete bocks, Typcal clagsrooms aave stud goncrete block walls giong
the cerricor walls and Iha exterin- wall and meatal trass walls with paskers finish at
the demising wa'lk between chassmoms

Med el Soleanl Faetiivles Feaxdbiftae SThede Iruge FF-44
Finel Reparf - Wevenrber, THVDP 493 Flrvstent Plvis Arndpais



Fhomaes Blafe Middle School

Analysiss The exsding s wa ks are in good gondit.on and require only paimting
und nowr viryl bass 0 replace exisling.  Many of the inberior walls will require
dermoliton and patehing cl eimilar materz|s 3; Iocaons of dord thal da nat hanes
the proper cleararcas for handivapped accessibiiity Refer slgo io soctlon relaeo
e DOARS.

2. Cailirn3

Exrahrig Sondilions: The lypical oriling throughold the tinlalng 15 suspenoan redzal
lath mnd plagter The cadedorvim, glage and large gymrasiunn Al hgve an exposed
pailted shed structure and fomn boargdigypsurn deck agsomizy.

Analysis: AHhough fhe existing cailng asserbles are b gocd conddsan, UG
cadlirgs mursl La sdmeved 1o allow far installation of new elecirical  plombing,
mechanicad and fire pralectian Sysioms. Mew 2= 2 and 2° ¢ 1" suspended
auoustical cgiing shouln be irsiatked al the heighl of e axsling assambllas
wlerever possilig.

3. Flocss

Existipy Loodiions The twplcal foon syslen bncugheut the building is wieyl
abestos tile (VAT and rubber base  The adminesdration area hias carpet, mos
likely aver the efignal WAT. The fibary has carpel  The large gymnzsiom and
small gymngaiuminuiipurpese raom have a recently installed "spords canpeliry'.
The &xlshwg ioilat roome ypically hese ceramic tile finors and bage, The stage hasg
awacd o,

Arnalpsis, Tae existing sress of vingl asbestas tile shourld be removed, surfane
preparad for nsiofkat on of new 12" % 12" viny| cornpositian tile. \Wilh the exception
of {ae fero gymnasivg 24 1he exishing carpet should be remeved and new carpet
ared virwl base should bensialed. The exisling ceramic like foor incthe kailed rooms
will require replacerment wath new Seramic ble dus B 0 exbens e renavatons for
handicapped compliance

1. Ldirs

Exfslireg Cangditiong: The existing siair assemblies are consinicted of steet siringer
and stesl ke stan s with oiecast lerrmzzo freads and concrele filled landings. Tha
handraii assembhy is composed of v 1 14" horezontal steel ppes at 93" AT and
1'8" &FF. The ex'sting stage has wood framed star sanstruchan sethownan risers
and meads.

Analysiss The sirirs nf tha twn slory portion afl tha hoilding will regure re-
conmstruction of the handiguard rall assambly 8 comply with prasent coda
requirernents, Fristing overhangio] rngers will require steel plate nger in-fillz 10 be
wialdad In place and painted. The existing slagesnyaic roem has ne hendicapped
ancags. & onew ramp or 1t e requined. FEesar IS wil be veguirad il the existing
v sltange slairs are to renain

MfrayTetd Sofiood Facihirter Meastblify Mo g 4§
Fieal Mopead - Moty YRS Mepvivad Flandd duedyds
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Thaurs Flake MiddlsSchoo!
Fa

o Lnienar Daors

Existing Carcdlions [ypcal clossreom dears are sald coe woed dagrs with visicn
parek in panted hallow metal flEmes  Tyoica: “smake doors” in the conidce ane
2' - B" wide melal danrs and framas. Typlcal doars b the oilet rooma and athar
smalkar rodms In the balding ane 2' - &' wide metal donaors and frames.

Araly=ziz; Typical 30" wide Wwopd clagsrdom doars te be replaecd with solid core
wood doore(clear inlshi and kever type accessible donrs AR non-compliant "srmoke
doors' skall be remaved, including the holzw ratal rames ard replaced with new
helcay melad Farmes amd 3 - 07 solld core wood doors {labeied where required ).
Al olltar v complianl 2 - 0" wide dogts and frames shall be remaved meluding
adjaoant wall covauction as required for e Inslallation o nos 30 hollow metal

hardware

g. Elvatur

Exrshing Conoifions, The wxisting alevator cal g = 3' - 8 « &' - 0" Clear nsdo
dhrmenzlon with a 230" clear deor apening 1o the cab.

Analysis The present cleyvator os nat sizec for strescher caoacity and will hawe 1o
b repaced if any maar renoeeations ar add4ons 2 corslwcled

T TedetDrnking, Founs2ins.

Cxishing Condivans! There ane presenily (161 toilet localions. AL o* the Single
haebure Lol rooms are approgimately 25-35 sf., not large eralgh for Pandicapped
access. The nann tnket moms in the classrecom wings have no provisions lor
handicapped accees nar the propor cloamnnes for enering or exiting Hes 1olle
TCOr .

Analysiz, |t s racomrranded hat doring any rennvation or addition projec? 1 Lis
buitding, al lollet voem arsss be recenfigured ‘o provide pioger Fandicapped
access. Al exisling Incations of Jringa] kuntaeng should have accessibke dhrking
fountains nstalied.

A Ki 5

Fxisling Coredifiony Much af e existrg kilcher efquipment is arignal and cullied
ils' senviceable ik,

Anzlaais: Replacermenl and upgrdda of g liprment is recamnmencied.
0. CDDE ISSUES

1 Builzins Type Symipary

The Memonal Schoal |5 8 Farec-swany baild ng which has a gross foodprent aees of
21,856 sylae feet on & B1.9-acre site The existing bunlding & conalmicied ol
conerete ataly on grade and masanry bick and backup bhock with interice walke of
block. Tha exenar walle are ad beanng with Inad Bearing inlerior coridar walls

Flrst and second foor framing i3 nasi-n placs concrole josls, The typical raof

Moedtietd Sclnnt Fueilifles Seaxiitly Sty e £1-40

It Ju."q.lr.ld  Mhrurmarder, FOOQ 495 Mrpateal Pl dJrrlle.l:lir'.:r
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Thomar Binke Middle-Sclhool

framing is comprised wood framad joisls. The reof framing at *he aoditariom is
Shed| biuwees with double angfes spanning between he truzses. The square feotage
i §he buildhng comprlsed wilh tha unprotacted noncombastibe stnicture coold
clazaify the prezent constuction type oF tis bJildirg as a nonconborming 20
Lldlng, The vea group is E-Educadianal.

The bwilding is prezently nonenninming hecause Tabke 503 of e Sxih Edillon of
the Mussachusctts State Building Coda indicates thal an unprofected Type 36
auitding of uze group E has an allesabla ked siery halght and 14 400 s.£ srea per
finar - The existrg building excesds the allkowabla squeare faolage by 7256 5.0, 0n
the first fliar.

2 Heinnt &nd Area limitatjons

The Jeslgrer. faced with bess condilions. s ouided by the pravisions of Chapla:
24 ol tha Massachusets State Bulding Code 534040 "Requirements for
COltbrwatn of the same use group o chanos o g vee group iesulting in g change
in hazerd ind=ax of one ar [ess",

Tae existng building iz in excezs of Ihe alowalwe square footage or haight
reqUirements = =et fordh in Tablg 03 for & puilding of Type B Unprotected
Constoickan, The bullding 1s prasantly constocied of brck ared block rasatny with
no frewals congbructed b panition the bidding  An addition ko thig building would
Iequire saparalion By Traveall,

Area limitatons of the existing byildng structure covld be modilied to comply -f the
building hers more Pyan 25% franling on a streel ar anocsupied space, which alkens
an increass of 2% for sveny 1% of such excess frontage as perals.2. If ndings
ale pquipped with an aulcmatic sprinkler syshem as per §50G. 3, this woubd allow
a 1I0% norease in arca iof baldings mare than tvo sloqacs, With Those
requiremes .n pace, the sllowshie squane fastage lonr areaoanuk] be W 40051,
Mew fire wallz must slill e constructed tn reparate the orig’nal ouilding from any
noy additlan.

3. Egrecs iazues

Egress fom the existng bukdirg 5 nol code compliant Most of the entrances o
the bulding not acesgiple fom the gteir landirgs. 34005 asgists the dasigner i
arnanung piupar agress far the belding and F1008.0 provicas diesan on widels
of exits ko provide & zafe and adejuate means of egress

4 Cemediplon
Ay Irnprovenan's In e existing suikding must aduress e Jaliowno ssues;

All exit sigring, exit F'ghting and fire detection and annuncialion systanrs rost De
upgraded o contermporany codes. replacing existing equipment with rews 3404 7
F3404.5 and 53404.1 2 adcress el sign and lighls, means of egrass lighling and
fire profeclion syslkens. This cqupment must in the renovaled buildien. confarm
to the provisions af the most cuTeant codes,
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Erarcy Code Requiremenls: 34071 ard §3407 2 of the Massachusalls Stale Bulleing
Coodle require I AL aterations of an exdsing building in which Lhe wse grop is not ekasned,
musk coroly 1o ha anergy “onservation values desaded in Table 2407 o7 tre code for amy
buitding ekemants gaalls, winedys, doors, reofs, ar mechan:cal syslems} which are alteiec
in W cowrsa af recovalion

Hardeapped Access: “Archlectural #o0ess Board Rules and Regulatons” 321 CMR 3
irgJing that any renovatior of 2 bujlding in which the toslaaraunts 16 30% o mone of the
aggessed value of the building, Lhe anllea buildirg 15 required 1o comply wilh 1he lalasl
pravisions for handapped aceess as docwrenled in 521 CMR and the Amenicans wih
C.sabilltes At

Eleyators and Werical Lifs. 5230011 provides that elevators ve- cal e and similar
eqJipmenl shalk conlorm ta the elevator regulations of 524 kR §3001 2 ahett
songlruction akall comply wich 7370 CWMP §710.0 vertlzal shafts. Thesz provigicns alkiw
quidanza in dasighiry the appropdiate equipment for floor grada changas.

E. MECHANICAL SYSTEMS
Existing Concibics,

Boiler Roem: The power olant sonsists al bve (27 HE Sreth cg2 sl inon sectonal hoilers
model G805 Each bailer s of tha taanty-ond scouon Jesign ard gach boiler = orgirat e
the buildirg which wers Insta sd 0 appredmately 1968, Each boilen s provdes] with &
sing®a kow water caboff and all safety ard operating contrels are in pace and aparating i#
a satisfactory manner. Each bailer 15 equpped with @ single fuel nalural gas bumer which
was relofiled lo @ach bo'ler appeainately fus (5) yeass ago. The 2ntirg combustion
system is opersfing n e satisfactory marner and oll gos requiatars By van'ed o the
exleriar individually dar code equiremenss, Presznily ahandoned i1 place s & schedule
fanly (d0) black 3:e=l fusd oil piping $ystam 1 cach bumer  When the boila’s was
converad o gas the ‘oal o syskem was abangoned in place which incluked 1he remcoal
ol a Luried fuel ol slorage fank, Presently ket in placa @ a Doiler which wa3s intzrded 1o
heat hot water provided Io g circular cor submergod within the sl oil Eank. AS e
understand it, thal caoil hadd falled and a new shel and tube heat sxchanger selh pump
Arsambly Wwas inslaled i1 an adjiacent mom 1o the bailer room.  This akso has bsen
abandaned nptece |t was noded that boia ro. 1 has had one cast iron section zakan fiom
garylce duz o An apparant nipple ok welch wos tever repaired. This ohc $coion Deing
taken trom =ervica has reduccd e cukpul capaciy al ihe cwerall Boller by approximatehy
lvu prcant (5%t Each hoiler is also provided wilh an adeced draft fan sl the outicd of
each bailer wi ch discharass @ a steel insulaled presching 3yatam. Tha orlire breecking
syslarn is covannd with wrhal appears to be calciur silivele amd Irawed finisy all of which
appeurs 1o be in aveege condibon nebng small ciacks. The breedhing dischargcs Ha
verligal masonry crimmay waich discharges ahowe the rool. The bolers which are
apprarimalely farty=twn (32 years old would he naaiirg lelr makinum serviceabia bz,
howaver it does appear that Al ha bailars have received very good maintanance over the
years. Comhuoslion ail for the enllre boiler raorm is provided hrough an geerbiesd healing
and venlilatlng uad which discharges through a fres blow distribaution calkar. Qulsids ar &
ducted dirzcily 1o this heating ahd var bEbog ol nm an exterios wall moonlee e The
duz sy sbam belwegn e louyver ard the air handliag unit is Insulaled and it does appaar
{rat [he sy31em is aperating in 3 satisfasiory manner 1 dors appear thal this equlpment
# original equipmenl ared conslderation shoukl bR gven tn A7 upgrade. Air eliminalion o
e heabng bt wate: System was arginally deslgned IWmoughn a $eries af cailing raouifed
air himiration Lanks. [0 recgnl years the exisling tanks have failed and ney pressurized
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disgram tanks were installed on tha Aeor which have maintaned adequate hot water
axpAnsicn snd dir alirinaticn ared tha anlitg spsten would ke considerad in exsellent
conditan al ks e, ewting ol witer i distribubed Sieoghou the badar ream and the
entire building through what appears to be a scheduk lorty 140) black steel poing system.
H daes appear that the piping syslarmois in good cordltlon and there have nat bocn any
a:qns of apparen: leaks however, before an exact delermination can ke made 1o rverall
pipe quality sectians of pipe shoukd be rermoved and axamingd intemally for cormsion The
antire piping &y atm s covened with ‘ikerglass wsuiat on with @ cenvess Jacke. N does
appear that many piping elhows coukd Be insviated wilh wxbasiee avd t2sl 2hould ke
underaken 1o sample this elbaw inatarial and il asbesics 5 presen! 3 remediatior program
shauld ba undataken.  Clrsalatioy of the neatng hot water is theoogh & serie2 of pase
rronle:] end 2uction centifugal pumps The entire bailding is sub david2d intn beo (2]
indiv dual primary keafirg zones which incluaa a pomary and stand-by pump far sach
syaten. N does appear lhal @ach pump is onginal,. T (23 of tha four (43 puimpe are
shcere Sevare sighs of fatlgoe and near failurz. Ther: has boeen repair work compleled
o ] pUMES gver recent years and althcugh they are eperating, they are reaching Hslr
raximum serviceaole lita ano corsiarallon sroufd be given to raplacamenl. [Lwras nated
that a chenrzal shat feeder for the infroductian of sysiem shemicals was present and
althoygh il is showing signs of cantarminalian it 0oes Kok ApPERT 10 Comprormisyg Lha system
operalion. Considegtion sheuld be green (e upgrad.ng the systom.

Aulomatic Temperature Gontrofs:

The automadic termperature comre! Syste 15 oF the preumatic design and |5 & rombination
af Honaywell and Powers  The system is provaded wilh a single a° sharage tank wilh bwo
{2 compressars and tan (2) melers. B orecent Years one [1) compraissl has neen
raplaced aad tha {Indp sacand cerrpregsor g in neen of ~eplacatmant at this linnk The
syslem Is Alsc provlden with a refrigeraled air dryer and oll water separsior. Tha anlre
system is exremely anfiquated end consldearation shoukd be given ba & vomplele Lpgade
al this lime. It was nated that condensate drains rre provided for lhe air tank and (h
reliigerased air drpar howeawvar, thare was na lloeor aralnin the adjacent area ta allow for he
disthaige of condansed walgr,  This condition should by upgiaded.  The automatic
termpeerature conlal panel is exlremealy anhquatsad hawoyer, many sectiens af Ihe panc do
glill opareia howevar, with e approxarete Tomy (40) years of sarvce we wolld have 1o
ceat e Hhiak the overall aysiem in nearng its maximure setviceabis ife and conswderatiar

shauld be givan e & complate upgrading al th s lime.

Insbructicnal Spacas:

Thea clazsrooens are heated and ventilated by wall moumled dassroom unil vaniilakars. The
clagsrooen unit venldatars are provided will valve control dlesign and are pravided with an
nutside air intake 'auver. The genard cordition of the unit verditalots would be sonsiderad
helvw aveegs. L was noled hat te un ts were in slight nead of cleaning at this time are
seME urils werg darmagen slighily oo ihe suface and many of the un'ts are Showe 3 heir
aga. Each classrcom s fusthe piovided with an £xhaust registes whicn comnanicates (o
L raof thraugh 8 gakanized sheel maal exhuosl spalem. Thi system s terminoted by
3 ronf mounted axhaast fah wheeh 18 desgned b orernove the code regl red amourt of
venlilativr ai Inbicduced 1o each spane farough the classroom unil venilalor - As we
Unrlerstand il all 3yena are operabng sat:staconly and gre mankinitg reasonable spaEce
tamperates and vantiation conlial when the units are operaled. | wa3d braaghi te o
allanbian hat many of the space ceeupanis masvally shutdown e unit vantilators which
couse the control valves o go full apen and Ihrcugh 3 conyective bualing cyele cverheat
the spasa dramalically. This is nol & Bllure of the autormatic cortod systen bt e failurs in
the: way e systens are opereted and consideraban shoukd oe given 1o instioecing
oerupants nat 1o shut dowwn the unil venblaion eguiprment Tt was notad Lhat the exhausi
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systems were Saghlly dinty and should be ceanad haaever. Iwas Nl consdered a problem
al the timg  Fach spare iz akao pravided wilh 2 pneumatic therrvastat whoh is designed
Io mainta:n spuce conditions by rcdulabing Wie valve in cach unit venblator, A we
undoestand o when the eystens are operaling overz2 |l temperature conred is satisfaciony,
The general corridors circnilaling througbaué all of te builaings wee nrovided wih a limded
aroiynt of exhaust vandeaton and tha dvarall conddlen as It s oresontly matalled 13 nan
coade campliant and conggieralion should De given M providing s apply make-yp air as well
as exhausi air from all goeridors - All of the coridors, are providad with varlous lengths of
fintybe radiaton and comeechars as vaall as cabined baa'ors at onleancs ways Al cquipnrent
it urigenal e fhe bollding and il 15 shawing s signz of age ankl fansideratian shoold be
grven b @ camplkete upgreding al is time. it wes nobed that Yarkaus Slaaarcoms an: illziad
B parmpuber classnoms bineyer thie cvedsll installation is iderlical 10 a bepical classmam.
herwever window air conditioning units wers installed for Saofng. Al lha tme ol aur 2lsit e
window dic cond fening urnls Werd narizarnng arly manginal control. st was noteo hat tie
spaces wile wrlramaly warm and unsomfortable. Consideration sknyld ba given 10 an
upgrade of the air condfigning systam far all computer classroarms,

Madie Cantar:

Tha Wlada Canlar 2 provided with Jypessl ciasgroam unit ventitators as wall as axhawsl
Mefeslers connecting b galveanized sheetmefal doctwork terminating &t rool mounied
exhaust fang. The candilian is vary s lar ie that noled inclassnooms ana 21 srsiens were
apaiating and maintarms reagonable alr gualiy and femperature contrel howaeer. dus 1
thers age, consideration should be givan it a comphata uparade at his tme.

Gymnasium:

The Gymnasmm is provided yath teea (2) ceiling mountad air handlirg units eazh prowsdod
wwith & heaing hol water cail Aand A scurce of oubsidea aic whach 15 mixed with 8 percentage
of retien /i for radisinbutlon 1o the soace. Suppiy air which is heated is provdad 1o he
spaca through an averepd galyonized shesat metal duct dishibution systam to varlons
ceillng diffusers. The nutside air duchecrk to euch air handllhg it s nsulaled with whet
8pp3aars ta be llbarglass Insulatan and he enlire system appears 1o be in gaad condillen.
The vwerall condlléan of e air handling unils and assacialad comereEnt: wookd be
cohsidered average concidarirg s age o ey (40) years. As we understard if, the entire
systarm js apalatng satistacionly and mantainng rersanatble space lemporatunas ard gar
gually 3t was alBao noted that an axhabst system s provided with removes the cods
required minimum of wanlllairan alr deeetly o mofl mounted exhaust fans. The system s
prenlied with the seres of galyarized sheatmetal cxhouws! duciors and wall mountac
exhaus: registars. Hwas nated that those regisiers were dity and in need of replaceienl
at Lhis fime.  The cwarall spstern is exdrermely antiquated and conside:ation sl ba grer
o complele upgrading.

Cafetaria:

The Catatena 15 prowded with fur (4] wall mounied clessssorm ualt ventilatars typical o
Iho=e instalie:d in all the classrooms.  These unil venblaiors were seyerzly damaged on tha
exterior surfane and the un s were inlemally cluttersd with detrs and in heed of elsaring
Ftthis brma. 1§was nated thal thesa units do operatd hovwever, ona (1) unit appears o he
fading duz to a demaged fan shalk. Each il & provided viih an individual dutsaia an
inteka bouver ard an sulematic cortro: vahss for the madulation of heat. All systermns were
aadramely cbd and nneed of replanement al this Lme. The cabetaria iS 8150 provided with
o wall mounted exhaust reglsta® whish remeves a portion of ventilalian air threugh a
galvanized shogtned exhavst system to roaf maunked exhausl fans. The ieiislears were
slighlly dirty and in neel of cleaning at this tirme Fosever, i wald not be considerad senous
of defr-mental at bhis point.  The spsrarrs wire cxiremeh anliquatea and cansyderalon
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should be given 1o upgradrg at this time. H was notad hal 3 perosnlade of ventiation ai-
iss draven Trom she cefeteria 1o the adjacen kilchan ta assist in make-up air for fne exhayss
hoad  The exhaust hood 5 of Ihe single woll stainlegs steel design and it s consdeéd 10
be in wery goud condifon and cperating in A safisfaclory manner. The kdchen s also
provded wilh @ asparate maka-up air $psten dfusing ventialicn @ir throegh sideasll
difissars around the Kilchen, The syslem n anfiquaied hawsver i is opealing I a
satisfactory cordition al this hrme.

Adminlsiration Araa:

The Adrninizirafior fraa & a combnaton of inlericr and extarig- Wall off cas. [1wag noten
Lha* ther wr3s o mechanical mears to provide eilher supply cr exhiaust venlitation 1o ke
inleno spaces @ this cone lion is nan-ade complent and siould be improved uoan. |02
enterior officea were prov ded wih opora nle vendowes which Ao saliste e nadural wentilarich
croe requd etrenl for wentlation ar - Allhoogi his does roecd cude 1Eguiremenla i doeas not
achieve an Acceptable [evel of vandiatan and congsderation shauw b2 givan o apgrading
and praviding & curnpkate mechanical ventilalion and exhaust syster fae @l inlerior and
b or Spaces A8 axlerior speces wera providcd wikt wall ounted Antutss radlztan wilk
gentrel through 8 separate wall maunted pneumalic thermoslat, | was alao roted thal
varous windmy ar conclilioning units were previdod howeser these unity ard haisy and do
not pravide ery caaling ba the Intermar spaces. Doenzideration should ba ¢lven 10 @ remplete
upgrading af all =y slemns,

Toilet A reas:

H was notza that all Ioikat arcas oy hout te enlive schoo, wast provided with gxhausl
registers looated gancrally ik walls which fransfed o ro! mounled exhaust fans heooph
gellvartizgd shastmetal ducheark &1 systermns do cparale however, they are antguated and
apgeat Lo be resching thair maxanun sensiceable life. & 5o provaded n vanoua oilel rcme
waz varyird| lerglhs of injube radiation many of which were severely danaged due 1o
abuse, Cansidering the age af appresn-ateny forty (400 years cansideration 3ncukd e givers
lo 8 camptale upgrading at the vensialion and aeating systen inall teikls.

Emargency Gancrato:

The buitding & provided with 2 emeigancy generator lccated inan aedacent room 5 he
lwgler rogrn, This emergeacy yenesabor is provided vith a ducted -adiator exnaust a5 wel
g3 ductad rake-up ar 1 the genetabar rcom. Each ducl is provided wilh @ motor cpesated
Jurnpar which is inlerkacked wilh i uparaticn of the erergency geherator 10 open whan
lhe generalar stads.  1he enlte installation would be consldered very good and 13
pperational at s bine  NoomproveTents are suggesied e the emuerguncy generslar
vertkticn syskem
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F. FLUMBIMG
Fxisfinag congificnsz:

1. Tie vetems e [nstalked In 1566,

Z. Matiral gas r provioed for dsage o e dornestic Fat owater healens,
hizchen avd #oo0mic 00 SCence dEssMemrs .

iy Dorestic ot water i provioed by Iy hol waler healers and an assodaled
hot wator storage lank in the boler raom.

d, The buyikirg pontrins skarr ardd sAniteny drainag e systems.

A, The buskding conlang bay's and girl's gang toilels and [ocker rooms, single
[ailet rpons, jBrtor's glogeta and drinking feuntains.

s The econonis anf acience classrgoma have gas rangas o~ aulats kar
burner applicatione.  Zinks with hol and cafd water a°c peasndcg glong
warlll 2y Was wars in 1ha 2aence clRssnaames,

T Tha kdchen contalns @ gas fired hniler proviging sleam for the kellles, gas
ovens, dishwasher with electric hat waler boasler and vanaus ublty sinks
wilfy an gssociabad grease 39,

Lipdating of swstens:

1. The not water storage lank was replaced i 1980

2. The: twe [2) gas Fred hol waler heaters were “gplaced in 1803,

1 The gas lired bodkar i e kitchen was repaaced in 1905%

Aralysis

1. All systems arkl hede 1o s appesr 0 be adequats and lunclioning properly

wilh no veporiea deficiencies
G. FIRE FROTECTION

There is na sprinszr system ir the building.

H. ELECTRICAL BYSTEMS

Elristinlg Canldlilites,

Electric Service: The mall elach < switchboail 3 raled for 12040 amps, 1200208 valls
three phase, four wirl1Se, B0 herlz. Metering is i Llhe secendany valkage,

The switckhaard is located in Ibe baserwent yleclHic wam. The equipmeni appears ta he
aflginal Installed in the 19605,

interior Distribuatkon: Panethoars aqd distribution syslem aquipment in gene al appuznrs
ko he ariginal eguipmeni wilk the axteplan of rarar rerdayalbons
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Emergency Lighting: & gas feed A5 kW cmerdency gereralor provecs crergency
lighiwna throughout the buidings comidors and egress anmas durhﬁi porwer aulagss and
powar Lo bolers, refigersted  eguipment, lelephons and firs alaim gystems The
[lhuminated axil signs aw connesled o the standby pawcr SoUTCE ToveYeEr, many appoear
Lo bes e orsginal equinment and in nead of @E2iar replrcement. The genera’or ApPeers
bo be in popr condition, and 13 leaking cil.

Flre Afarn; 1he exisling fire alaim incedes manual oull slalions and hom unita. Thére ane
dafcizncias i Alarrn URdS coverage incertein instances  Snme pull sleions ae nol kealed
withln code reguired distances I egress doors or al cofrect inounting height for handcap
accass. Tha aknms dc nabincluds the shobe ghl compenent as regqubed by ADA,

Fublic Address Systam: The exisfing systern 15 orignal equipment and 15 functaning,
The eystormn includes classroom speakets and cali-in swilches. The console was raplaced

aopprcxinnatay 10-12 yéars 330,

Waster Clock and Program System: The systam was updaied approstmedely 12 pears
A hiweaner he systemn o peralion hae datcrrabed owsr tirne,

Socyrlty Systams: Tha Facily does not nave & sacurity alasm systarm.

Intetlor Lighting: In general Fghting ‘ixlures an: fusrescenl througheut.  Classrapm
lighting 1= conirsied by kocal reotrn wwatches | ight kevels appaal ko be adaguata. | some
instances the bxlures are I need of eplacement due Lo dizcoknallon ol lenses o lamp
dalenoralian which may indicate balizsl iy, it 15 douktful that in all Instances the
gwsting fixturas arc hi-mghed with enaiyy «ficient ballasts and lAmps,

Extericr Lightlng: |5 provided by the aleetrcal uliily compary ared consigte of pole
mounted Aood lights. M tdhar sile lighting was nokau.

Analysis

A5 irdicatad under exsting conditians end ailhcuge Fanclioning &l the presarit Lme,
uogace of all systems shuald be considered aspectally if physicai chengas to the: Famlity
goour. I parbcular, code required fire alarm grd Pluminated £xil signs are nol in
COMmpEEnce.
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Find war & Reconarendiinwne Reper - Buihbne Eredupz: Beasanss, |

REFDRT OVERVIEW

{lwmer

Med field Puilic Saiwals

Ruildings’ Rites Elake diddle School, Medleid Hizh Scles|

Tlis Firadings a1l Recommendations Report higklights huibding envelope weaknesses and reeonimends
weallverizalion mepsorcs thal will save eneroy, sedwee sy costs and jngicve pecopant combon. “Tha
Report is orpanied in faur secions:

1

b

Exccnrive Sonyary
Tl Executive Sunamary of the Reparl incledes an overvicws of findings and recommerdaiions
tor al\ huildings.

Lhuibding Pepsacs
Fuwilding Reports are specibic W each building and include. Nnlings, recom memditions, pielures.
eneTEy suvings colouiet icns and hoghilighred flasn plans

Lusta lalion) Fasishoots
Instaliation Fectsheets provide Lhe rtwriale belind szenmmerded moasuras, the installafion
process wed 1he Inaterials used fo complete the mepsane,

Gikossary
The wsgay includes $ails an cnorgy savines caicolation methodwlogics. the fomlas uses
ard =yl ying assutnptions snd inpute. A Ghossury of Teims is ineluded 58 retorenes Jora new

meader of a BIE R etmiiE Report.
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FinSnps & Bezmrmewdalira (b2 - Hulldog Fnvelegs beasures, 2

1. EXECUTIVESUMMARY

Finidin

A B|E Retenfil building envalope atecssment svaluaics wll six sides of the boilding, indinling e A
rools, wa'ls und (vors aod all of iesections commectng the bailding's assamblics. Cur assessimems
wdentify lacationg of aiv leakage Ioxses and tharmed tranefer — the two primery modes of energy bows in
Fuildings.

There ars exostlent uppoalunitiss o weallerizatlon o save enarpy inihe raildings that wens wssessed,
Burle: S Bictbioe 2, Buibding; epears f conyalete ludldingsoeci fee Asiesmren) Firdings.

Recanneratons

This reper tepamimends weatharization mceasures fhat sawe energy by reducmg boads omospace
ecmditioning equipmant.  Tighter and batler inuuleied buildings allow mechitizal equipment f ron less
gfice and s1ill meintain Ce desiced inlerior enviroonent,  The 1eselis of o successin] weathorization
projeat are reduced fuel consumplion, reduced atiling cosre and “nipiroved necupsanl comfor.

Weatsizalion meaaures thot will have the most siznifiant oergy s0ving mpacl on Lhe kaildings arc:
& Air Bealing Measwres
a  Roos-Wall [nlerseolion Air Sealing
o Ohvorhang Air Seuling
g Lxor Wealler Strppine,
a  Window Casicg Sealing
o Window Buck Frame Sealing
o Cusbam — Wirdew Wealhe izalion:

Meale: %o Seclan X, Hunlding Kigpans fog gpoaif o weatesozaticn rennmmendalians lie each bushlog.

Calewlztiun [agats
The Enlrwing inpuots were used to develop snetey savings eslinules ard popest nvestment figures, Ay
chanpes in utilily rules. wige ceyuizesments or ocess ohmeitints during ins@llatien may wnpact e

savings erd or tnvestment of the neecappended weaterizotion measures.

Cao 530

Frin  Heat  Fuel end Rate Crata previded 3122 st
Trn Fuel sl Rate Chala §0.12 ¢ looarh
Trevidl one W inad

Ugion Labor .. Mo Reguired

Wik [racallation Schedule TTT
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Furfugs & Beswniencanns Ryper - Ethldwng Eerdope Meaaumes:. 4

2, BLAKE MIDCLESCHOOL

Faniz
Infiliracacm
v [toof-Wall intersectian Al Sealing - the roof-wall intersectian i the 20HE Ama {1995 addiwan),
the end-wakls of the 300: Acea aml the ooy on e lefi-side of the eafetaria are sources of
urwsied aic leakage. The exlerlar ool and sall fnishes 48 Mese wreas aec nod air-ight and Eps
al the framimy < the reci-wall intersestion 3¢ allowing nfilratoy exflretion,
«  [oor Wenther Stripping, — deteriorated wouther stipping malerials and daylight shuwing al the

perimeser of door systens creuts diret pashwys for unwanled iufiluton sxtitmtion. The doow
bodlom sweops s well as 1he CEF astrapil weather siripping at the douhle doors ars she snoat
=igidficant bypasses sl thes doocs.

Windowr Casing — sealant i nisswg at Ehe sides and top of the perimeter casing jouneg ol windonw
sysbeqna in the newest eddition, Wils Areq  Thore L i g Lietween the window end the snresiar
caging thal whows aiv to leav aroumd The windera swslem, thromgeh 1T rough wall spening Atd inde
ot ol el the huilding,

Windew Luck Frame — the jnint abuve the drop celing above the winchaw gyetoms [nothe (00
Asaa of Lhe boilding was qot properly seabed. Sedprl wis wet insalled berween 1he top of the
witdow sysiers and flse heam abuve. Llwaunied sir inlilradicn extilentinn al this i is likely
o ceaitfilntor 6o 1he Failure of the exterior panels sbove (Be windows 41 ihe §005 Area. The pancl
wirs Tikely the woig matesial. bl wir laksge can contisbutc to the rUsting Issue.

Dpague Auditoriany Hopper Windews — \he windomws Lisal 2 hinged &t the selomn and tl-nut al
the wpper level of the slioge arce have larpe gaps hefween L operable paniel and 1 jamb tho
allows dagllplit to shine feough. The custed i reparter] that he el never seen e wininas
aperated weing Lhe Heeoft sysTer ¥ the windows age ot used, B|E Refrofil recumtends
Fastening and scaling T winduws shul. Wals penciralioln is likely W oocus ab hese wirkows i
acdilicn 1o the unwanited v [eakage.

Pk, S phclums an e (allowing, piaes far visial sippond i Chi: Findings abdtes:
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Fudings & Fesamnewahons Reped  Bisillbng Snechye Meceres, 5

2 BLAKE MIDDLE SCHGOL

RecompmesJationg

= Installaticon Facreheata, provided in Sectson 3 for the measures below at the bald round Eullels,
prowide the rationale for 4 ineasure and the inslalluivn specificanions and matenals.

¥ Forspectticatans that wary from the Instollalon Factshoels o where measures do it have

Enstallation Facisiests nodes aie inpluded ul squete bollels bolow,

Air Sealing

& RootWall Intersection Aiv Sealing

*  Lhoor Weather Stripring

=  Window Cacing Sealing

¢ Window Buck Freme Scaling

o Custom — Window Wenlherization

< These is mo Factshee! fen thiz maasure.
»  Fasten the axisting oporable pareds shudl; install zeelant al fhe perimeter of Lhe
femerly nperable window systei for an ic-tight seal,

Focclusions
= The sxterior and operaliona| issbes at the winduw systems thal werm identified — glazing and
exterior caulking isswes, the hings issue ot dhe administrative office and the deteriorssion of Lhé
axterior parals above the windows an (e 1édls Arca — ae cacluded from chis wiitLheri 2ai o
zeope of Wik, A glazing contraetor is likely (e best tit o uddness thess issues.

Mude: Highlipkiea oo plang rn e Tellvving puse provide he lcalions fur insslletim
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Finchcys £ Hecuprraezineze Beper - Bullding Spwahye: Biiaaires h

2, BLAKE MIOD_ESCHOOL

Fonf-Waoll Iniecclion Air Sealing — dw =eein fleshing Bou W] Insrseviian Air Sealing - gaps beotween chi: el
deck ol vell frfrning am padivays For unwaned
ingllwraing exrilealiqe

rrml figuiclies & the ouol=1eak] Imierszcldon are ol
copmrueled Lo Mop Bir leakage.

Thayr Wealher Siripping  chear davlighi nrmune the door [ore Wesha SiApping - o doytight moand Ewe doer
showe 3 Jineel pathasy fomaniled aic leakngs. rhaws admeel rolnay for nrsantnd o kealkege.

Windeay 0g5ing, Sualing — e joamiz 3l he periecic 0+ Lke=

Clogr Weedier Sirippamp — the gasket maleriol has
srioehate sl @ o prooer v staber.

dolerinrnied. Thewt % no oomp caean seal auihe perimele
ool toe doot wnd @y 3 soeall rhe Arer 75 ullowmp infilcedion

Ex il Irmian. 509



FurSngs £ Recamrimendanons Papnl - Bedlding Enrchoe leasiees

5 BLAKE MIDD.ESCHODL

Wincow Huzk Frome Bealing - The exlarior panele abava Wimdnow Buck Frume Seallup - ihe raugh opening gap @
Uk windeme sy sledi inThe LODy aré Taiving; 1ber muecd Wi 1he weir iy Bawen the wallen fe window [Fane was
Hikely the wrong mebeaml, bl air exliluaton @ Lhe paily 210f gk ke 1l b ceiking in ihe 10s; nis g is
ghon & 1he righ is likely coniibuling oo dulerisratian, allcwing 2il beokagn anvind fhe windnte 2emiem.

Custorn Window Weslat ialion — lhe opodqie Hrerdalc Cunbun Windew Werlberzin — b rpaqee upizable
incnwe" in thi raditariunt 1§ h-ee; s isnol 3 peod ragindoavs” 1 The @sditoriu THL-oud; Wie o= R 3 piied
Jexigm Trr cnndall g rain water. Thplight is chea nithe denegn For coutedling rain waler. Trayliyht & clenr o b
sctameier alihe s, which ta o polhvar o pevimeter of the windaw, whnich is o pudvy o
unwankad air kleakags. untepnled mir loakope
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Firl rgga i Perapriesrelazioee. Bopir - Edilhing Forclope Mewimes. bl

2. MEOFIELD HIGH SCHOOL

IFitidings

[ndiltration
Foof-'all lwerscction A Sealing — the rnof-wall intersecrion i the wiiginal secoiong o the
building are wllowing urwanded oir leakage. 1o T areas of the original buniding with the
preounced ewechang the cxterivr vent plugs direl galside gir straiglit at the sralngrabile rool-es]
interzeclinm. Fiberalass hanl s saufted at the pood-wall infereecfion in thes archs., Taut thee miaterial
i gitT-vermeable; severe discoloration on the fiberglaas ball watesial is the clear sigo of aneanted
air lakage,
Cverhang Air Sealing - the 2™ srory cverhang Ui ¢xicnds beyorl the main eniry i% aol properly
scaked gf the plape of the carfain-woll syster, which is the surface thal separstes ihe conditionsd
spuce Tromm the oalduers. Bypasses argund and obuwe the curain-wall above the deop cciling e
allawing meosssive inMiation ex [évation 2 this weak geint o e huildiog eavelope.
Do Wenllwt Sripping - deteriorated weathor srpping malcrials aod daylight showing ar the
primeler of doar systenss clerfs diredt palhways for yorwanted infiiratian’ s fllrion. The doo
bt sweeps os well @5 the cenler astragal weallkey strippirg at the secondary entry THY O
dudrs fre the muost Sighificant by passes i te duoes,
Windew Casing — sealwit is missing at (he sides an lop of the perireter casing joinls vl window
syedeins in the original building and ar the pdditien. There is 4 pap Retwesern (he window and the
infarior cusmg that allows aic w lesk aroond the wirdoe sysiem, trough the rough wall apetling
and inder o ot of the i lding.
Window Buck Frame — the joine above the window sygtert n the hullway autside uf Faoor 252
was nol priperly sesled. Sealant was nol uistalled baiwen the tap of the windaw spsizm and th
steuctural beader Yeading b wnwanted ain infiltraticey ex Fliration al thia joint.

Mule: Gee pictures cmtln: ToBeoving nuges B viannl wappuer of 1he Findings s,

Fecom e jalations

B Installation Focrsheets, prowided 1 Seciion 3 for the meuswres palow ol Lhe kaold rourd bullets,
provide the rutionate lor a mepsure and the Lrstallatinn seecifications and materials

% For specileatians that vary from the Istallation Faorskaets or whel s measures o i have
Incta]latlon Factsbieets rdes ane iashided at squire buliets below.
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Finditgs & Racommenststims Brpim - Baildng Poveinge Masoime, |2
2 MEDFIELD HIGHSCHOOL

Alr Bealing
»  Toof-Wall Irlersection Air Scaliog
*  {werheng Ajr Sealing
Boor Weather Stvipping
*  Windew Casiog Sealing
v Window Buck Frame Senling

Dxiluzcas

#  The week flushing delails al e perimeter of e large ronfiop HYAC unit that were higllighted
during our £l visil are excluded from this westher ztion scope of work, It is hest to e a2
roohing contoactor o address Riese iszues and any other izaues related 1o the roaf

Biote: Higdughived Mot plea o she Fallowdng peges pravids the bocations o iustallaon,
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Firnlings. & Frcommempticos ILzposd - Duilding Envelope Meaweed,

2 MEIDFIELD HIGHSCAULOGL

Tyede Wl Jigerseclion A Soallng - deare ace 3irHy wml R Wl Liderseezinn A 5 e g — Mack didelolion of
pligs in plaos, 1hid conpueccing Jirsels Huitanr 2 al fhe [he fiberghkass Lal |5 ¢ cLear irdicatt of uneantsd air

weah gl 45oe top cighl paomre) al the wwl-vall behpe, ibecphass “lilers™ oul Jim and deloe of air pass
inberclion, Teading 1o sncosse icBliriians e A lmion. Urmqugh this nwleriol

[ f-Wal1 Entersection A Sealing — the caerior finshing Foaf-Walt Fnlersaclon fie Sesiing, — alr exfilkmtiun D
rmd Tisdsbes 47 U meoloaalh irdeecgl=an are not b smirbie cracer lesling, gL rnndewall mberseclion.

cilFruded b dop air [Enkage.

Yoo Weallser Suapging  clear Gagllght araund the dovs Lhoror Wealinr Sueipqing — b dnylight aroim ke doar
shriwe g direct pathway S urivaneed an lenkegs. shuns 2 clireal pathvay g anwemicd S0 kakage.
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Pimkngs & Pe_nmmersirar Bepo - Budcing Bnmlie Measures. |4

2. MEDFIELD HIGH SCHODL

Winnidaw Cpsimg Seabiny,  1le joints = the prrirsder af the
weinda sy5em ara ol propily sealed and Ak #ilpwing
nmeanked aic beahage araund ths indns syl

Wl Creing Sealing — e peimeter ol Ui mberiar
s was nol seaded pruperly. The paps albuw sir kknpe
o4 I comglt coxoming fihe gap berwcon wicdiar ansd wally,
irrterinr srake o kesling leaed oaides

Windonw Bk Fruce Senling - B napl ofening gap al
L= wizrliviv behamen the sl pod Ihe winduer Baore wis
wal wealml b dhe drup ssiling: (his gap F el3owing air
k=akepe arvand U window malem.
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Findingz & Recommendulions Bepar - Auilding Fneange ddemwess, 16
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Fimhng:. & Hecommendatins: Bepan . Buikding Favelepe Meesums. T

INSTALLATION FACTSHEET -ROOT-WALL INTERSECTIOM AIR SEALING

Halionale:

s The rouf-wall intersaction i 3 significant conuribukor 1o overall buiiding eir leakojge logses.

= Tlie fop of the buikding is critically important heeause pressire difterentlals bebween the inzide and
cangide sre preatest 8t vhe 1op of the building, The tool-vebl join iz ona of Lhe Bivpesl air [2ikage
pathwavs and wraps the entire perinizcer of the top of the building.
“The poni-wal | intersechun is often esessible ehove suspended ceilings and as & resul £an be uh
exiramaly cost-effective measure Chigh savings palential and velatively low cost}.

Tnstallation Specifications

s Dhrupe i pratective sheet over Rurnishings ard the wall below ihe drop ceiling,

s Temave ceiling Liles as nooessony o meoesa the roof-wil] intersertion.

s Install an appeoximorety 4 inch — 6 ioch wide and 2 inch deep bead of high-density spray
pulvureihanc foum af the air leakape patkivay.
Keplace flwe drop coiling wles fnd clean the ared,

Malgtials

v [ow FronbsPak — Frath-Pak is 2-part high density <losed el speay polyorethine Evarn. Daw Yarth.
Bk iz MFPA 286 compliam and is aperoved (0 be left exposed Dwribou o fire prodociion vovering) at
the raal-wall ioversecion.

WOtE" B-parf Soea FORFLEiang Seaima e v st prrvoe o M aniig ™ ar it {3 corgs. S
Bst il MIStat the FRAm wilRnkl BT OULLpAoRs S BRE SOFTDeRGInG A7835, W [ Ly inmhant s
inEAsira aF parl of @ 21 shil} Smataialion.

s Dow Uleemes Rigid nsulalion Board Sleck  Thermax is vigid inselation product. In over2ed
puthwwriys ot The raof-wall insrseetion Thermes teard it uged as A block t seal in place. Thexinax is
budtding code complial to bo 1efl withour & fire probeclion covening.

a  Touch 'n Sesh ANl Seasons Clun Foam - 1parl polyurethene foan is used at leakage pathways Lhat
require the precision ol 8 gun foam produst,

Melures

@ | g RETROAT
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Taiskings & Recorwrrulaticns Fzpot - Fuililing Fathiepet Mramres. ¥
[MSTALLATION FAGTSHEET = ROOF-WALL INTERSECTION A lH SEALWNG

? E RETRIFIT
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Faulings & Brromenondations Repord  Bslding bnualage M, 12

HSTALLATION FACTSHEET— OVERHANG AIRSEALING (BOFFITS)

Batinnale

Civesbums pre otlen mizunderstond during the bailding procoss. Builders incomaly ivelde the
cavily above the exlesior aveshang as pavt of the building’s conditicred space. This is 3 big break i
(ke mortinity of e ait and thermal harmar.

Maoy overhangs have exlerior reczesed lights and weher puihweys wlwre unconditioned &ir can gasily
leuk pes! the ceiling and 1each the inderior spoces of he building,

Overhangs are often one of the largesy hules 1n an entite building.

Inztallation Specifications

Direps & prtective sheet aver furmishings and the wall Tclow the tyop catling,

¢ Ramove ceillng (les ms neceREany L access fhe space,

s Install Dow Theaaas poly-isocyaauate eigid falation 1o blogh rhe evire air Jeakage putliway.

«  Scal the perimeter and searms o the: rigd itaulation bosed with a Moo or fape seolaok.

halenalz

+  Dow FrolhPak — Froth-Fak i 2-pact high densiy vlosed 4oll spray polyurethane Fojun. Mhoow Fodth-
Pak 5 NFPA 286 compliant and |2 apprewed bo be lefl onposed {withed fine protection covesing; at
the pooi-wail interszetion,

Nate: Z-gart $prdp poliins faine raafand Faee o shory pericd of f oy gireda)” 38 1 tganl cures Was
Basf ba faktidt the foae WIROUT 3K DESEMINS IR e s roLnding ardad. WE depesaily inslat! REE
measied a8 gart of & & Ehifl fashaiahon.

w  Thow Thermas Rigio Irsulaon Board Steck — Thermak is rigid insulafion prodict, I oversized
pathways & $ha roo Lwall intersectbon Themex baoard is nved 15 i bilock to msal 0 plece. Thermay iy
building code compllant o be lelt withow a fis pertection cevering.

e Towch 'n Seab All Seasons Gun Foam - 1-part polyurellsne toam is wed st Jeukage pathauys 1heat
require the precision of a gun foam prodvet.

a  Speel shuls, screws and screw plates, shoathing type and other conuman bailding matecals.

Fliures

T B |E RETROIFIT
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INSTALLATION FACTEHEET —OVERHANG AIR SEALING ISCFFITS)

S B|ERSTROAIT
524



Fiathnps & [tecoomuedalions zu - Tuilding Rarelope birarmr, 2
IMSTALLATION FACTSHEET = ODDA WEATHER STRIPPING

Rationole

»  Tiones ane ofies installed out of wquare o ouk of jplum. instablafon weaknesss, poor westher
slripping producd selection and deteriorution of wreathes sAripping products coeate air leakags
pathyeys Ateud doorwiy's,

o Troper wealher sripping manials and instal ltion practicss. e provide o durable seal. Along with
anergy benafits, improving weather strippitg §s often a defered maindenses ilem wrd can have
connfor Borefits fer accupants,

Inslallaticen Specificaons

«  Frsure oty operates auh Glases appropeiatzly. Bolllfy prime contrtor andior clignt when dooes arg
damaped,

+  Install hesvy duty weather swipping wilh aluminum cherier s door sidkss and ep jamb. Install for
401% - 6% weather sinp compression. Cavlk bobind wessher stnp carrier for pir-taght scal.

»  Cur shuminum ¢aicr weather SIEp 3t loeks, Swing arms or i1y ther handwire where negessarny.

«  Insted| dogy bottom sweep with aluioinun ceriar.

Far doubde doors intlall astragal 1 eendor meeling.

S Moge: wenther suipping materials arg sclected fram the opfions inchuded helaw to best [t the cxisling
corditions of the door systam.

Mulenels

s Visoo Wenlrsenl Prdscis - Sides and Tops — D505 ar L1006 alumirum eeerics; solt-cell foam
inser; with nennoplastic cover, QRE20E: alutiinum cacrier ofaat oy lot hrush sinip s,

s Vizeo Weatherscal Producs - Astrapaly - FS325: aluimiizom carcier; wonl pile beosh with fin #eal.

o WYiso Weatherseal Products — Sveseps - ES100: aluminur carvier; wiwl pile Frush wilic fin seal.

TR and T5150: Ahuminom carrier; liphs vioyl strip. BS 1962 aluminum carries nvlon hrueh Zrip.

Sehlogel Sortece Mounl Weather Stnping iPF 162 FFI 14, PES12, QDET5N

Fictureg
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Fitulingsa & RerommenLatinre, Repon - Building Eorelope Meourss, 25
INSTALLATION FACTSHEET = WINGOW CASING SEALING

Faticnal=

e Windows ars installed in sough uperings in the shell of Me building., litailers wbter do nal propexly
seal e perimelsr ol the window i Lhe reogh openlng prioe to inslakling Gnish cisimg and trim.

= The pathwaiy lefwesn the peyimeer of e wlwdow and the 10ugh oqrening in e shell of the busiding
is often latge hocause windaws arc regolarly “shimmed” inifo place im L= RUAS OpErings-

s Inslallers aften do oot cautk 4w jints of 1 finish casing and wrio.

a  Cunlking sealing the gerimeter of windows at perlieier casing amd Ui materiuls will prevend wir
imtilirticn ¢ ox filmation previously fowing Through the parhway beiween the rough opening and the
window,

= Sortace sealing windows ey uging interior casings or rim ag panl af the Srrerior sutlage #il BEyTIEr is 3
comt-cHeclive way 1o ceduwe aiy infiltndion sl cxfiltrotion,

Instaativn Sp=coificetions

o Moify the primne comtracior 11 the windoew assembly is damaged.

+ Caulk the non-uporational componenss of Lthe jamb, casing v fiim thut hawe heen identified as
pathways foe alf leukage, Ingtabl backer rod 23 requived ol large gape.

M eteriuls

¢ MuPorl ARTITE Silicodzed Acryiic Ladex Caulk.

«  Tidol EZ Flo G Foem — Todol T-componend polyurethane foan is weed ol soall lcakuye pathweys
il vequire the precizion of 2 gun inam prudiLel,

ficlures
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Firclags & Jecommmadsions Brper - Buildng Fusclipe ko M
INSTALLATION FAGCTSHEET -- WiNDOW BLUCK FRAMESEALING

Hationale

= Wirdews are ustalled inorongh openings i the shell of the butlding. Lnstullers often o g0t properly
sesil tlwe parimecer nf the windaa inthe roagh opendngs peior b instdling Tl casing, s irim.

»  The puthwuy betwesn the perimeer of the window and the rough opening in the shebl of tie baild ing
a5 ften Targe Tocause windows ans regulerly “shimmed” into place in oul-of: sylare cpenings-

w  Inctailens allen des ool caulk e joinz of the finish cazing and bim; sealant ol joints above deog
ceilings and in conmea led areas o often rrissed by Dnstallers.

»  Sagling the perimeter af windnws at the buck Frame or rouph vpening will pleve sir infilieation /
exfiltrstion previously flowing throwgh e pathway bedwizen 1w rough opening and 1he window.

v Surfioee weling windows by wsing iMerior casings or D aa parl of the indérior sorface air barier 8 a
cost-eflecrive way 1o rad e 2ir infilirsticn and ex Giraion.

haskallatbon Specificatinny
+  MNondy the prime contracio: 3 the wisdow assembly is danaged.
«  Seql the joints at 1he hock rame’ tough cpering that have besn Wentified a5 paihways G air leakage.

Materlats

v DuPound AIRTITE Silicouilied Acesllc Latex Caulk.

+  Towch *n Seal Al Seasons Gun Foam — | -pad polyvreihate foam iz used o feakape pothisays that
require the precision ol o gum foam peadud,

Pladures
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Rading: & Mecommendalions Repatd - Buibling Bivelupe Messane:, 27
4, GLOSSARY -SAVIMaS CALCULATIOHNS AND EMPLIGATIONS

lofilrasion urd vsseenbly U-values are e o primane Tcdors ina bieat less caloulation; they are the teo
meest impoTLant Eachors et dedenmine v ocl: energy will Be Tast oo tle boalding. D@ bwildlog witl
Itz of air lzakppe [oes and bots of thermal heat loss, e mechenical cqoipment mugt compensate lor Rese
togers bo maintain s camdfortable interior ey iconment.

An effective building envelope raeafit progec: Frgels the nmin sourees af seezs nn ngchanical equipment
— 4 sugessful project Aaps excezive air leakape and thermal aest losses. When equipment {the
eqquipreeal must be preperly vontralledy s longsr needs to gwercome the weskncenes of 2 leaky and
poodly insulated belilding enve lope, meclinical oguipment is wpbsr Tess stress, nons less requently and
Lk lews energy. Exinting imechanical equipment will jast longer and new squipineal can be deswngizad (o
reflect the post-retrofit 20r leakape wnd insuladioe vilies

Savings Trona Lwild i @mvelnpe ioyaovcmints anes caloulated in twe separale catepgoriss ac leskinee
cantril and thernal transter.

Alr Leakage Contrcl

A 205 audy by the Matunal rstiloe of Standaids and Technology setiled the dobate on he importioees
ot mir lemkage eonienl, showing that an effoctivie air barrier SysHam n new Cconstrocicm cAn BRABTATE Wp 10
4P heating enerpy savings relative to g bseline boilding it a eold chmte.'

Tin vedre B woths savings porerdial necds 1o he modiGed Jownwand dws 10 reduced seeess and vpportunily,
Bazed nn pubilished rescarch and expericnce, we believe that 3 [9% reduction i heating ereegy 952 18 &
congervative catiimate for & Tnbuat od cifective wir leakage comtral retrafil.

BIE. Faroifil uses am air leakage concenl gavings calculaion
methodolagy that was developed by the Blarinm] Resaarch
Courcil in Cunadw colled ECI28, This system iz prounded
in the ASHEAE erack incthnd af estimating air leakage
drivem cneTgy loss,

Firrmiiy Dulwies e

The physics of ai Bakiges aze seenpled in prder For gir to leak
bl Katw Celin ) bcallt An penitkg and B pressore difarenes acvoss 2 surfaes
nemed fonexistl. The digerom al te bl slwoses che basis Bor the
Culewlalion Methnelalagy (0FRA Beduction = Conatand * AF
* A

LT TR = T

' IeRsraIadan oF e Smpa st af Sy o Beiliding Adrlioirens o BAE Eagnge L, 260F, Mmirual Inslivale of Standsnls
aned Tuchunulegy.
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kuwings £ Recommendmecrs Bopert Brildipg Frvelife Molawes, 12

4 GLOSSARY. SAVINGS CALCULATIONS AMO IMPLICATIDNS

The physics of air Isakage {shown oue) goide the requirements for fhe design of an eflective air leakage
contral retrofit projest.

Biz Holle= = Arcu

Sealing big bales anclfod @ Iof of 2mall boles generates savings.

Big Pressore Ldifferentinds — AT

Seling sucfices that hiave Hhe highast pressurce acting on them generates siwings: il e fop and
Exaldcom o the Laoilding {stack pressune), cuaces thel are pressurized or depresan 284 (nechanicel
pressure) and surfades Wit @ wes expodcd o ihe elements §wind prezzure).

Big Temperiire Diffarentialz = AT a1 HDD

Sealing ibteriar-1o-sxtorior air leakews: pathways penerites mvings. lsolating interar spaces {or
comparimentelizing) i effeclive only avus tHleOr spaves wilh very ilferent interior
anvirorurent nesds,

Thermval Wpgracds
B|F Batroit uees slandard head boss caleubadions (U, A, AT) o estimate savings fram thennal barrer
Lmpravemenis

Az wilh zir leakage, the physics of tenial het logs guide the raquitements fou the design of o &ffective
eTITEY siving insulation upgre projest,

Weak Exssting Lnsulelicn Values: L-Yalue

Inmulafing surfaces with the weakest cigling insulstion values renerdl4s Svings,

Bip Surfacs Arcus: Arsa

Insubaning Llarge surface Areas Selraales savinga.

g Temperafupe Datterontialz: AT or Dagrae Luy:

Tneulating ‘nterior-ie-exterier sfaces (attic surfaces ale included in this category) pomesples
savings. lsolaling iferioe sovfaces {or compantmentalizing) is effecrlve only agoss interear
spaces with wery diffarcnt intsrior environmenl oeees,
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Findirgs & Pacemmendalines Apad - Buililing Freebope blewures, 29

AlR LTARKAGE CONTROL LA L) SAVENGES CALTILATICN METHODRL OO

Healing Sgvimds

o

2] Savings TR
3} Sewinps from Air Leakage Condral

ay

&)

Prolecs Tinwesdm=n]

Simphs Payback

(ary™

Wind Precsare

FILCR

HUI fir Lacatkon

Enel { hechanieul EAC ey 1Fa0rc

Efficioncy Fectoy

530

CFh Reduction

Cukic Feet !
hdunuce (CFM}

Fel Cosl im 3

Savings in Dallas

= Eavicgs i [ kdlaa

Lnvestment in
Diollars

Ineeammscid
Bavanps
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Anding: fe Recoxomomlalions Fepor - Builing Coveope Measees, 3

|_ _P.J-F‘. LEAKAGE COMTROL (A LCY SAVINGE CALCULATHIN METHCDOLLHGY _]
£ i Savimgs
[ Flowrseee | [ ae™ ] | A | [ cPMRedustion |
Apgregite Air ki Tt &
ly o = Coastant, 11.1 X W' iradl Pressume X Leakage Mi.:::::: :E?]eh;j
Pathwiry Hole
I Constant | |_C?I"-1_H‘.ﬁluctinn | |_I-":1U-'mip:.l | | Tona |
2} Tons = 4.5 x Ol Fedhidio x T x 1.3 = Tons
12, [HR}

|_ Efflcsency Faciar .

W kWhSwing = | Tew | [ Cewww | [ con | [ wwm

L iy X 1.2 x CDD for Localion = k'W%h

[ wwn | [ cComemw | [ wwm |

kWh ! T4 - kWh Savings
4 Swvings « [ W | Fusl Costkh |
kWh Savings £ el Cond In & = Gavinga in Lapllars
5) Savimgs feom Aic Lealiepe Cantral = Savings in Dollars

| fmacat i
6f  Profect lvegioeat 0 e niwet s "
. Iarwalinwsnr

T Simpke Paylmek 0 e e Savings

D5 |E RETROFIT
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Findeng & Broemmeniations Repas - Huibi ez Eovelope hesawec, 11

0 THERMAL LPGIA LHE SAVI LS DALEE LATION MEFHODOLDTY

Hoalifg a0 COping 52 iogs

11 Meg-reteafit Lleal Loss

Uvahe || aT | A

HIW o 1767
Heatlosn - Existing [ 5 *Mhbreidar * LTI x Suilppe Avea = Pre-reimofit He
Laas in MBADLp

1, DA
i?l:-nvurt hARAHEL
| hMBw | ssUnid |
Fre-Ratrofit Hent Frresraimidil Hesd
Heal 1.oes - l.ois in Pl Lo [ [ T | B HERET] = Tavs im g

) Post-retrdlal §leal Do s the Sacee Coleulaticn a2 Abowve

|__ #1 Bl ! ]_ ¥ Hesalt

11 Sarings = Preseiniil Lass = Paslrelrofil Loss
A Projedd Ivwestnent e =

3] Bimple Payhack S SN N Bt -
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Pocl-rezrofic Hest
Leesin ®

Sawingt ih Dellars

Imwvedmenl lo
Lol

Invesiment !
Juvings
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Rindigg & Meceranendalars Repor. Buildog Erorlipe blnine, 32

4. GLOSSARY —-BUILDING ERNVELOPE AND WEATHERIZATION TERMS

1. Termy Used be Describe Buildlng Conditlons
Tiva darsng iy (0 sechioet rafale primarily lo axisting congifiong of 3 Guilding A fndings during an
ASLBISTIERI

Building Lnvelope

The syslem of bullding compodcnts that prowides cnvi rommen' el sepanclion beiween v oenditicred
space anhed the cesids coviconment. The building eovelupe inchndes all six sides of the building {roof,
walts, ayd flanes) and all ol the joints and intessclions thal comzet bujlding componeniz.

Air Barrier

Tlee air bamier is the surface that stops giv from leoking oot of L ocewpied J conditianed apaces; it is the
harriex shat keaps conditiones =ir within the buildiog. a1 order for an aiz barvicr to be etfeciive all
kaypassen that air can lzak arcund or past mus, be blocked snd sealed.

Therneal Barrie-
The therenal harrier is the surface that alows thermal hed lriossfer out of (oo infa) the ocoupied !
comditioned spaces; 1t 15 the barmier thal kewps fhermal hoat within {or out of ] the building,

A Barder vs. Tlennal Barvier

The rig baricr and the thennal barisr seree sepavate lunctions. The 20 Sarnfer dlocks i igakad
aroung or oFst dyoesres The Mhermal Barriar sioves fwontad heat fransfer Meowiah @ Surffcd, In certain
appliceions (when @ hateral [k Dam ingolation air scols end insolates) te Ao bavier snd thermal
Taarides «an be the same swrface or material.

Conditioned Spacs ! Occapicd Space

The conditionsd spaces ane the garts of the kadiding that 3= designed to be thermally condifionsd fac
oreapant comior. The air berrier ard jhormal karrier should be a cootiowoss "wrap” around the
corndilianed spaces of the building.

Unec ol LicnecE Space

Uncomedi Heeiseel spacus ave areas within the abell of the boildmg thae sre not fhermally conditioned for
ocgupent combort. The oir barmier wod thermal bavrier showld isolate uncondihiored spaces Barn
conditioned smoes. Curnnaon exanpes of wneonditioned spaues ars olfiws ad [oeding docks.

Lakeled Insulasion Yalue v, Effective insulation Valwe

These feoms ars often ussd in melensme 1 Tlerglass bat insuledon. A 67 Bberplass bal is LGRS a the
hecdware stors us having s insoladon valee of R-19. Comme cordilians in boildings like poor sarface
coverage and 8ir leakape through the malerial qan degrade the EH2elive value (oractual wilue) of the
produgt by more (hen G

E-Value
E-value & 3 Measons of a material or sssernbly resistance to thormad heat trnwster, High R-valuez allow
[ega heat teansber {R-value — 1 ¢ Uralug),

O 83 ERETRZFIT
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vidings & Rerrmmendaticat Repon Building Emreedore: Meastnss, 2
4. CGLOSSARY - BUILOIMG ENYELOPE AND WEATHERIZATION TERMS

01w sl
Lo e i a mazsore of the therinal “eat ranemitiance of o material oF dssembly. Lona U-values allow
lexs heat tranafar [U-valie = 1 ¢ R=valig).

Yapot Barrier
The: vipor barricr is the surface Ll cenitiols (stops of slawe) the movement of water by vapor dilfesicr.,

¢, Terms Uaod to Daseribe 1he laslalialion Frocess
Tie erine i tle saction retale primariiy ho the fstaiiation pracess and Ml Duilding eavdiong
W AT,

Wegtharizaiion Reirofil Measures
Weatherizafion Hetraiit Measnres encompasses: all of the solutions that we implernen, AT of the ems
included in & racalil project ane Weatherimtion Ratrofit Measures.

Air Leskage Contro!l (A L7 Maasure
AL Meisures 13 8 category of Weatherizulion Retrofit Measures. The pritnary geal of ALC Measures is
W i i banvier weskessas ard slop uhwanded air leakege losses,

Aar Sealing
Air Sealing is wsed Lo describe cortain Adr Leabage Concal Measurss. “Adtic Dypazs Air Sealing” and
~Erau - Wal] Lntesseetion A Seuling” are ALC Measures that can be implemertsd in a building.

Thermal Upgerwde Megaures
Therrnal Upgrade Measares is  calegory nf Weatherization Ketrofil Messares. The primmny goal of
Thetrnal Upgrade iMeosares is 1o fix themmal heeier weaknesses and stop unwirted fherrial heat trasfer

B 2|E RETROFIT
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Russo Barr Associates, Inc.
55 Sixth Road, Suite 6
Woburn, MA 01801

781-273-1537 tel
www.russobarr.com

February 28, 2017

Mr. Gerald McCarty, Director of Facilities
Medfield Public Schools

459 Main Street

Medfield, MA 02052

Re: Bus Canopy Investigation
Medfield High School
Medfield, Massachusetts
RBA Project No 2017003

Mr. McCarty:

Pursuant to your recent request, we are pleased to submit our investigative report for the
Medfield High School bus canopy. This report is augmented with photographic documentation
attached.

The Medfield High School Bus Canopy is a steel framed structure with brick masonry columns,
stucco covered, steel stud framed, soffits and low-sloped EPDM roof coverings. The center of
the canopy has sloped metal roofing topped with a pyramid shaped skylight. The canopy is
approximately 15 years old. Test cuts were performed by Ace Restoration Co. and detailed
observations were performed on 2/23/17 when the weather was dry with temperatures around
50+°F. Melting snow was observed along all sides of the canopy.

The four (4) canopy columns are experiencing vertical cracks and severe efflorescence
(efflorescence is white salt emanating from masonry construction) buildup. 3 of the 4 columns
were wet on 2/23/17. Water was reported to squirt out of the columns on a dry day. One brick
was removed from one column and one column has had weep holes drilled into the brick
masonry. The stucco soffits on three sides of the canopy are cracked and were leaking water
on 2/23/17. Reportedly, the wet column conditions have existed since the High School addition
was constructed.

Test cuts into one of the columns reveled an 8" nominal steel wide flange column with a 2"
inside diameter, insulated, steel drain line, concrete brick and mortar fill surrounding the column
and drain line, all encased in brick masonry matching the School’s facade. All materials
encountered were moisture saturated. The steel column appeared sound and only lightly rusted
at the top and bottom of the column. The drain line piping appeared corroded.

Openings that were previously installed at 2 columns are an apparent means of draining the
columns.

Two openings were made into the north canopy soffit. We observed that the top surface of the
soffit had standing water and that the surface was slightly higher than the top of the masonry
encased column. The soffit was draining through cracks in the soffit and was also draining into
the top of the masonry encased column. A +/- 3’ section of roof drain leader pipe was found to
be disconnected from the drain line and was resting on the top surface of the soffit. Ace
Restoration Co reinstalled this drain line. (Although not a leak related issue, the stucco covered
soffit is poorly sealed to sheet metal roof edge treatments.)

L 4

L 3

Architectural/Engineering B36lding Envelope Specialists



Medfield High School Canopy
February 28, 2017

Page 2

It appears that the drain lines serving 3 of the 4 canopy roof drains are leaking into the soffit and
eventually into the masonry encased steel canopy columns. We suspect that the canopy drain
line joint connections were either never properly secured or were pushed off by frozen drain
lines. The leaking drain lines saturated the soffits and masonry column components. Masonry
components appear to have been split by freeze/thaw action.

Icy conditions at the bus canopy should be avoided and we therefore recommend repairing the
canopy drainage systems, soffits and columns. We recommend the following scope of work:

Remove all soffits necessary to access the canopy drain lines.

Remove the brick masonry and mortar fillers exposing all 4 steel columns.

Inspect the drain lines and repair/replaced as required. Utilize drain line video services
to inspect the inside of all pipes. Install electric heat trace tapes.

Inspect the steel columns and repair/paint as required.

Replace the brick veneer surrounding the steel columns. Allow a cavity between the
brick and steel column/drain lines.

Replace the removed soffits with a removable sheet metal soffit system. Seal the soffits
to the sheet metal roof edge treatments.

The preliminary estimated construction cost to perform these repairs is $75,000 to $100,000.
We recommend that this work be bid expeditiously to allow work this summer.

We trust this information meets your needs at this time. Please contact me at your convenience
to pursue timely repairs.

Sincerely,

Michael J. Flaherty

Senior Project Manger

Email: mflaherty@russobarr.com
Enclosure
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PHOTOGRAPHIC DOCUMENTATION
Bus Canopy Investigation

Medfield High School

Medfield, MA

CALLED
NORTH

BUS CANOPY ——— >

Photo 1

Medfield High
School Bus
Canopy

Aerial of Bus
Canopy.

Photo 2

Medfield High
School Bus
Canopy

EPDM and sheet
metal roofing and
translucent
skylight appeared
in sound
condition.

-1 -
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PHOTOGRAPHIC DOCUMENTATION
Bus Canopy Investigation

Medfield High School

Medfield, MA

NORTHEAST CANOPY COLUMN

Photo 3

Medfield High
School Bus
Canopy

North and west
sides of canopy.

Photo 4

Medfield High
School Bus
Canopy

Northeast canopy
column has
severe
efflorescence and
vertical cracking.
Some horizontal
cracking was also
observed here.
Location of upper
masonry test cut.

-2
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PHOTOGRAPHIC DOCUMENTATION
Bus Canopy Investigation

Medfield High School
Medfield, MA

Photo 5

Medfield High
School Bus
Canopy

Severe
efflorescence at
the northwest
canopy column.
One brick was
previously
removed some
time ago resulting
in extraordinary
efflorescence.

RUSTED
<— STEEL

= CONCRETE AND
MORTER FILL

FACE BRICK

Photo 6

Medfield High
School Bus
Canopy

Test cut at top of
northeast canopy
column, south
side, revealed a
steel column that
has surface rust
but appeared in
sound condition.

-3-
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FACE BRICK

mflaherty
CONCRETE AND 
MORTER FILL

mflaherty
RUSTED 
STEEL 
COLUMN
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PHOTOGRAPHIC DOCUMENTATION
Bus Canopy Investigation

Medfield High School

Medfield, MA

CORRODED DRAIN LINE

Photo 7

Medfield High
School Bus
Canopy

Test cut at bottom
of northeast
canopy columm,
east side
revealed
saturated
masonry,
deteriorated pipe
insulation and
corroded steel

pipe.

NORTH
SOFFIT

Photo 8

Medfield High
School Bus
Canopy

Cracked stucco
covered soffit is
actively leaking
due to snowmelt.
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540



mflaherty
CORRODED DRAIN LINE
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PHOTOGRAPHIC DOCUMENTATION
Bus Canopy Investigation

Medfield High School

Medfield, MA

MATCHING
CONNECTION

Photo 9

Medfield High
School Bus
Canopy

North canopy
drain bowl is not
connected. Note
that the steel
components
appeared sound.

MATCHING
CONNECTION

Photo 10

Medfield High
School Bus
Canopy

Missing piping
found on top of
soffit. Pipe was
reinstalled using
existing
hardware.

-5-
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PHOTOGRAPHIC DOCUMENTATION
Bus Canopy Investigation

Medfield High School

Medfield, MA

NORTHEAST
COLUMN

DRAIN LINE \

STANDING
WATER

Photo 11

Medfield High
School Bus
Canopy

Interior of north
bus canopy soffit.
Drain line runs to
the east side of
the northeast
column shown
and then turns
down into the
underground
drain line. Note
the standing
water on the top
surface of the
soffit.

GAP

Photo 12

Medfield High
School Bus
Canopy

Many areas of
soffit are poorly
sealed to the
sheet metal roof
edge.
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THE PROCESS

E-@

O-9-6-0-6-C

KICK-OFF MEETING WITH TOWN

INVENTORY OF EXISTING CONDITIONS:

FIELD GEOMETRY
ENVIRONMENTAL CONDITIONS
PLAYING SURFACE
IRRIGATION

DRAINAGE

ELECTRICAL

FIELD LIGHTING

FENCING

FIELD EQUIPMENT
FREESTANDING STRUCTURES
VEGETATION

PARKING

ADA COMPLIANCE

OVERALL APPEARANCE

CONSTRAINTS MAPPING

MEETING WITH STAKEHOLDERS
DESIGN OPTIONS/COST ESTIMATES
EVALUATION OF TURF OPTIONS

PRIORITIZATION

I;GECOMMENDATIONS



VISION

Medfield is a community steeped
in athletic tradition and excellence.
The community has long provided
places for residents both to recreate
and participate in athletics. Whether

this participation is purely for health,

enjoyment or competition, the

community will provide athletic fields

that are safe and provide a high level

of performance for all users both
young and old .
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