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Background/Introduction

At the request of Ms. Joyce Crouse, Health Director, Templeton Board of Health (BOH),
the Massachusetts Department of Public Health (MDPH) Bureau of Environmental Health’s
(BEH) Indoor Air Quality (IAQ) Program conducted an assessment at the Templeton Center
School (TCS) located at 17 South Road, Templeton, Massachusetts. On February 25, 2011, the
building was visited by Michael Feeney, Director of BEH’s IAQ Program. During the
assessment, Mr. Feeney was accompanied by Ms. Crouse and Mr. William Claybaugh, Head of
Maintenance, Narragansett Regional School District (NRSD). The request was prompted due to
concerns related to a ceiling tile failure due to roof leakage in classroom 107 during school
hours.

The TCS is a brick building with wooden roof constructed in 1941. At the time of the
visit, repairs to the roof and classroom ceiling were in progress. The NRSD retained the firm of
Klienfelder/SEA Consultants to evaluate the roof and make recommendations to repair the
ceiling area/framing of classroom 107 (Klienfelder/SEA Consultants, 2011). A number or
recommendations were made regarding the repair of the suspended ceiling in room 107

(Appendix A).

Methods and Results

BEH staff performed a visual inspection of building materials for water damage and/or

microbial growth in classroom 107 and the attic above this area.



Discussion

Microbial Concerns

Both classroom 107 and the attic above did not appear to have mold colonization at the
time of the IAQ Program’s evaluation. Classroom 107 did, however, have some water-damaged
ceiling tiles remaining (Picture 1). Water-damaged ceiling tiles can indicate sources of water
penetration and provide a source of mold growth. Ceiling tiles should be replaced after a water
leak is discovered and repaired. The US Environmental Protection Agency (US EPA) and the
American Conference of Governmental Industrial Hygienists (ACGIH) recommends that porous
materials (carpeting, ceiling tiles, etc.) be dried with fans and heating within 24 to 48 hours of
becoming wet (US EPA, 2001; ACGIH, 1989). If porous materials are not dried within this time
frame, mold growth may occur. Water-damaged porous materials cannot be adequately cleaned
to remove mold growth. The application of a mildewcide to moldy porous materials is not
recommended.

BEH staff examined the ceiling of classroom 107 as well as the attic area above the leak.
The school has a hip roof without a peak/ridge, meaning the center of the roof is flat with sloped
sides. The area where the roof leak occurred is near a roof valley, in a location that roughly
faces northeast (Picture 2). The part of the roof would be highly prone to lingering snow
accumulation during nor’easters. The orientation of the building also keeps this location shaded
from direct sunlight, which inhibits melting. Therefore, it is highly likely the support structure of
the roof would be subjected to prolonged snow loads, resulting in ice dams, chronic moisture,
and exposure to roofing materials, all of which can result in roof leaks.

A series of passive air vents that allow warm air to pass into the attic were installed near

the center of each sloped roof plane in an effort to prevent ice dams and prevent heated air from



accumulating in the roof peaks. A roof venting system is typically designed to have a vent draw
air into the attic at the roof’s edge and expel air through a vent in the peak of the roof (e.g., a
ridge vent). Inits current configuration, heat accumulates in the attic because no ridge vent (or
an equivalent) exists in the flat roof. Therefore no means exist for heat to exit the roof, which
likely results in ice dam formation on the roof.

The area of the attic beneath the water leak was examined. Of note is the diagonal brace
system, which appears to support the roof at the junction where the roof transfers from a flat to
sloped plane. Each of these braces are notched and inserted beneath the roof rafter at the
flat/slope roof junction (Picture 3). BEH staff observed that the diagonal brace beneath the area
of the roof leak is split down the middle (Picture 4) and has shifted out of position where it
connects to the floor joist (Picture 5). In this condition, the damaged diagonal beam likely
cannot bear the same load as intact beams, which likely allowed the roof to sag under snow load,
resulting in leaks.

Another sign of roof movement beneath the leak location is the rotation of a brace
connecting the diagonal roof rafters beneath the water leak. One end has rotated to split the end
of the brace at its fastener (Picture 6). The condition of each of these braces appears to indicate
that load was depressing the roof in this location, which can lead to roof damage and subsequent

water leaks.

Conclusions/Recommendations

No visible mold growth was observed in classroom 107 and the attic during the
assessment. The following are several recommendations to prevent possible potential/future

water penetration.



Repair roof braces to prevent further damage and roof leaks. Either replacement of the
braces or repair by “sistering” the braces should be examined.

Replace all water-damaged ceiling tiles and wet insulation material.

The base of the diagonal brace in Picture 6 needs to be re-footed.

Continue to implement recommendations made in the Klienfelder/SEA Consultants

report.
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Picture 1

Remaining Water-Damaged Ceiling Tiles in Classroom 107

Picture 2

Location of Roof Leak (Arrow)



Picture 3

Diagonal Brace, Not Notch at End of Beam (Arrow)

Picture 4

Diagonal Brace Is Split Down the Middle



Picture 5

Brace Holding the Base of the Diagonal Brace in Place was Kicked Outward (Arrow)

Picture 6

Rotation of a Brace Connecting the Diagonal Roof Rafters beneath the Water Leak (Note
Split at the Nail and that the Brace Junction Where the Brace Ends are no Longer Flush.
Also Note Water Stains on the Braces and Adjacent Rafter on Left Side of Picture)
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February 15, 2011

Massachuselts Intarocal Insurance Assoclation

12 Gill Strast, Suite 1500

P.0.Box 4043

Wobum, MA 01801-1728

Altn: Thomas Donaldson, Genaral Adjuster FER IH 2000 et

Ra:  Templaton Center Schood,
17 South Read, Templaton, MA
Recommendationa Regarding Cedling Tile Damaga

Dear Mr. Donaldson:

Intraduction

On February 14, 2011 from 2:00 to 330 pon., at the request of the Massachusalis
Intedocal Insurance Agency (MILA), KLF-5 E A's Principal Engineer, Wade B. Brown,
P.E. ard Staff Enginear, Krystlan Kozlowskl, ELT., conducted a site visit to evaluate the
intarior damage at tha Templaton Canter School located at 17 South Road, Temphston,
MA. Mr. William Claybaugh (Head of Malntenance) provided access and information
about the school bullding and ke presant situation, Cthar employess of the school and
TowWn Wore also presant during the site visit, According o Mr. Claybaugh, the Temploton
Conlar School is o bwo kavel struciune, Bulll in the 19405, As of Thursday Fab, 10, 2011,
. tha achool has baen vacant due to safety concams. Soon after the schoof's closure, an
independant inspection of the damage in guestion was parformad by Whelstone

Enginsearing.

KLF-5 E A's visll was primarily focuzed to obsardng the damaged celling area wilhin
Classroom 107 and fo the celling framing, above the dameged area of Clasasroom 107,
a= ohsarved from within the atts,

KLF-3 E A also provided a cursory obsorvation of the roof and bearing wall framing,
within the altie, and walked the roof to obeerve the axisting snow and reofing conditions.

Obaervations

In Clagaroom 107, loosa fill calling Insilation was supported by square sound board
calling panals fixad to tha bottorn of the celling joists. A modem suspended celling was
hung approximately & inches below (he sound board panals, In sevaral locations, It was
obaarved thal the sound board had sagged significantly or detached from the Hmbar
colling olsts, In some locallons the sound board was In contact with tho suspended
olling, The damage, nob-structural In nature, appaarsd 1o have boean caused by tha
addod welght of the waler saturated Insulation and an unsatlsfactory mathod In which
the panals had boen altached lo the underaida of the cedling jolats.

2106 Fiest Sarent, Sulle 320, Cambridgo, Massachusells 02142 T: 617460, 700 F: 6174984630 werarsonoon.com
Cambiridipe, WA+ Framinghany, dh = doer Dodiond, M0« Saguesto, B8« Sanchosion, WD o Booiy il G
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Tha structural members supporting the celling panels above Classroom 107 consisted
of 212 limber ceifing Joisls spaced al 16 inches on center with cross style bridging at
thirde of sach joist langth. Thess jolsts spannad 22'-6" from the IMeror bearing wall to
the extarior bearing wall,

It should ba noted that the celling support framing, cbserved from within the atiic,
appearad to ba In satlsfactory condition and is completaly indepandent of tha roof
framing, which Is describad bealow.

The roof struclure consisled primaridy of 2" nominal width timber framing members
supportad on exteror and interior 2° nominal widih timber frame bearing walls, The
capder porlion ol the ool was flal, supported on the two intedor walls, while the
. perimeter skopes at approximately a 4 on 12 piteh 10 the axaror bearing walls.
Allhough the observation of the roof siructure was genaral in nature, the timber
members appearad fo ba in satisfaciory conditlon.

From atop the rool, standing waler near the flat’slopad roof transition, was noticed fo be
lsaking and dripping into a temporary calchmont system of tarps and buckets located
within tha attlc ahove Clasaroom 107, The calchimanl systam was bullt by Mr
Claybaugh who noted he had witnessad the roof leaking over the last 10 years. Al tha
time of our site wislt, the snow had been mostly cleared off of the entire roof, whila on
averags aboud 4" of wol snow remalned.

Recommendations

Based on the limited visual observations of this parl of the building as described above,
and from the verbal information provided by Mr. Claybaugh and other siaff at the achool,
we offer the following recemmandations:

1. The northaast room [Clasaroom 107) en the 2* level should remaln closed from
public use until repairs to the ceiling pansls are complete. Olher areas of the
school may now be re-occuplied provided the SchoolTown ensures [here ane no
currani waler leaks above such areas,

2. The repair should consist of attaching 1x3 tmbar furrng sirips, below the aound
board panala, wilh struclural screws to the underside of the celling |slsts In the
areas of damage, as suggested by Whetslone Engineering (see enclosed
drawing SK-1). The wood furring strips shall be spaced af approximataly 12° o.c.
along the calling jolsts with a mintmum of three par panal.

3. The Town confinues to mainlain snow removal oparations. throughout  1he
ramaindar of tha winter. The rooling should be repalred andiar replaced as soon
as practical to avold future leaks, which could lead to furhar damage.

4. The Town continues to collect and remove waber as it leaks into the atiic until the
roollng Is repalred andior replaced.

5. Since it s assumad that tha ceiing panals In the other classrooms ane curranthy
affixed in the same mannar as in Clagsroom 107, such calling panals should alsg
ba reinforcad with 1/3 fuming sips as soon as practieal (also  seo
recommeandation Mo, 1 that references condilions lor re-accupancy),
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&, SchoolTown shall on a regular base reviewdoox for signs of water leaks
throughout the bullding 1o help ensure the salaly of occcupants uniil corractive
sleps outfined In the moeommendations are implaemanted

This letier has been assembled by means of conversations with the parties, and sila
ohearvations. The etter reflects our opinions, 1o the best of our inowledge, based on
the conditions prasent an the day of our visil, -

If you have any questions or would like 1o discuss any part of this letter, please joel froe
to call me at (603) 623-4400,

Sincaraly,
Kleinfelder’S E A Consultants, Inc.

Wada A. Brown, P.E
Principal Struclural Engl

Enclosure

o Carol Skalton, Town of Templeton
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NOTE:

REATTACH CEIING TILES TD CEILING JOIST
IN HMORTHEASTERNMOST CLASSROCM.

___I DEIGINAL CEILING TILE

EXISTING CEILING JOETE

CEILING TILE JOINTS

17" GALY. 5CREWS

NOTE:

INSULATION MAY PREVENT CEILING TILES
FROM TOUCHNG CEILING JOINTS

IF 50, LONGER SCREW MAY BE NECESSARY
IN EOME LOCATIONS,
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