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GALE

Exterior Wall/ Window Evaluation at the REVIEW OF EXISTING DOCUMENTS

Boxford Town Hall/ Library
Boxford, Massachusetts To assist Gale in performing the evaluation of the

Gale JN 833440 Town Hall,  representatives from The Town of

Boxford provided Gale with the following drawings:

BACKGROUND INFORMATION
1.   Boxford Town Hall — Designed by J.  Stewart

In accordance with our agreement, Gale Associates,       Roberts Associates,  Inc, Architects and Dated

Inc.  ( Gale)  has performed an existing conditions March 6, 2002. The set of drawings includes a full

evaluation at the Boxford Town Hall ( Town Hall). The set of original design drawings including; site
intent of the evaluation is to review the as- built development,       architectural,       structural,

condition of the exterior wall assembly,       plumbing, heating and ventilating, and electrical
fenestrations,   roof transitions,   and associated sheets.

components with specific focus on the cause and

origin of reported water and air infiltration. This INTERIOR LEAK AUDIT

report includes Gale' s findings of the in- place

components and recommendations for repair or On January 31, 2018, Gale reviewed the interior

replacement options. Supporting information can be building components and interviewed building staff
found within the appendix, which includes, but is not including the Department of Public Works ( DPW)

limited to, preliminary cost estimates, field sketches,  personnel and building occupants, to understand the
and reduced size drawings.  history of reported air leaks and water infiltration.

Evidence of water infiltration— e. g. water staining on

The two- story building utilized as office space for the interior ceiling tiles, and blistering/ peeling paint on

Town Hall and Public Library, is approximately 15 interior finishes — was noted at multiple interior

years old. The exterior facade is constructed of brick locations.

veneer or precast concrete panels over a metal stud
Gale observed 15 active leaks throughout the

backup wall gypsum sheathing and extruded

building. The majority of these leaks appear to be
polystyrene are installed within the wall cavity. The

concentrated at or adjacent to window locations on
precast concrete elements are installed above

the first and second floors. Damaged interior finishes
windows on the second floor, below select second

were observed at leak locations. Interior damage
floor windows,  at the foundation level of the

consisted of: stained ceiling tiles, stained interior
building, and at roof eave and rake locations. The

finishes, blistered and peeling paint, deteriorated
roof consists of an asphalt shingle roof system with

gypsum wall board,   deteriorated wood trim,
copper flashings at the valleys and eave locations. A

corroded metal studs,  and stained floor tiles.
standing seam copper roof is installed on the

Typically, interior finishes were damaged at window
Assembly Room on the North Elevation.

head and jambs, and at additional isolated locations.

rhe   . Refer to Appendix C of this report for reported leak

locations.

Y

0

Figure 1: Partial view of the South elevation at the Boxford Town
Hall.
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1 GALE

1 The IR Survey results indicated that areas of energy

transfer appeared to typically consist of the window
perimeters,  the floor lines,  inside and outside

corners of the walls, below the gable ends of the roof

and the roof eaves. Though most areas of energy
transfer from the IR scan were at these above-

mentioned locations, isolated areas in the field of the

wall were observed.

Figure 2: Blistered paint on the window header and jambs was

observed at multiple locations.

ift-M
a E

1
Figure

er4:  
the

Exterior thermographic image indicates worm energy

17-  inside corners and at the window perimeters.

Figure 3: Evidence of water infiltration based on rusted metal-

stud framing inside the Payment Drop closet on the 111 floor

INFRARED SURVEY

On January 31 2018 Gale conducted a non-

destructive,  visual,  thermographic infrared  ( IR)

survey of the exterior walls.  An IR Survey was

performed to help identify areas of energy transfer
Figure 5: Thermographic image from inside the attic shows cold

cold air infiltration or warm air exfiltration). The IR
air infiltration at the gable wall transition to the roof ridge.

Survey was performed on both the interior and
exterior sides of the walls. The purpose of the IR EXISTING CONDITIONS

survey was to locate anomalies within the wall

1 system that may indicate potential areas of wet A visual evaluation of the building' s exterior wall
insulation,  missing insulation,  insulation not in systems, masonry fagade, windows, roof transitions,

substantial contact to the backup wall, allowing air and associated components was performed at the

movement behind the thermal layer of the exterior Town Hall from ground level. Select representative

wall, and areas of air infiltration or exfiltration. The areas of brick masonry,  precast stone,  roofing

intended results of the IR survey are to help components, and windows were reviewed close- up

determine areas of concern on the building.  using an aerial lift. Destructive masonry test cuts
Additionally, these areas allowed Gale to focus on were performed at representative areas on the

evaluation efforts and determine locations for interior and exterior wall locations to allow review

destructive testing in the form of interior and and documentation of as- built conditions of the

exterior test cuts.      fa4ade construction.
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Typical Construction Observations:      components. At rake edges, the edge flashing is

1.   The typical wall construction of the building was
terminated approximately 8" from the edge of

observed to be a steel framed building with light
the precast wall components.

gauge metal stud walls, over which an exterior

grade gypsum sheathing board was attached.  Brick Masonry and Precast Concrete Observations:

The exterior gypsum sheathing is Georgia- Pacific
4.   Precast concrete units are utilized at the roof

Gypsum Corporation DensGlass Gold ( DensGold)       
eave, roof rake, second floor window sills, base

with six- inch strips of Carlisle self- adhered
of the foundation, and at the front entrance

membrane ( SA membrane) installed over the
locations.

seams.  Outboard of the DensGold is 2- inch

extruded polystyrene insulation board ( XPS), an

open cavity varying between 1" and 2- 1/ 2", and

brick veneer/ precast concrete elements.   The

brick and precast were secured to the backup

stud wall with masonry or stone ties. The metal

studs are not insulated, and painted gypsum

sheathing is installed on the interior of the studs.  i

MT

Figure 7: Precast concrete cladding is utilized at the front

entrance of the building, at the rake and eave lines of the roof,
second- floor windowsills, and at the foundation level.

5.   Precast units at the rake edge locations extend

0 out further than the roof edge creating shelves

for snow, ice, and water to accumulate directly

atop the precast.

Figure 6: View of the typical wall construction from the interior

with precast concrete exterior cladding.

2.   Windows were typically observed to be vinyl -

clad wood, double hung windows. Wood trim is
installed at the interior perimeter of the

windows.

3.   Based on the original design drawings, the roof

consists of asphalt shingles atop insulation, an

underlayment membrane, and metal deck. The

exact configuration and insulation thickness at

the roof could not be confirmed.  The roof Figure 8: Exposed precast extends out beyond the roof edge on

incorporates copper edge flashings.  At eaves,  
the rake edges of the roof.

the edge flashing extends over the precast wall

3
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6.   Unsealed seams in the sheet metal flashings 8.  The mortar joints in the precast stone units are

were observed on the rake edges of the roof.   typically in failed condition in the form of open,

1 cracked,  and debonded mortar.    The open

mortar joints were observed at horizontal

4 surfaces at the rake edges and other isolated

areas. Horizontal surfaces are most susceptible

to moisture infiltration.

W
s

1
Figure 9: Open seams were observed in the flashings along the
rake edge.

Figure 11:; Mortar joints were typically observed to be failed at
7.   A copper sheet metal cap flashing has been the precast concrete.

installed over the precast stone shelf below the

roof eaves. It was reported that the metal cap 9.  The brick mortar joints appeared to be in good

was installed after the original construction due condition with minimal deteriorated joints

to snow and ice build- up on the precast shelf, as observed.

the roofing was originally designed to stop short 10. RILEM tube tests were performed at five ( 5)

of the precast unit ( similar to the existing rake locations;  two  ( 2)  brick types and three  ( 3)
edge detail).  Note the cap was only installed at mortar locations, including head and bed joints.
the eaves, and not at the rake edges. The metal

The RILEM test concluded that the porosity of
cap does not appear to be sloped, and ice/ snow the mortar and brick meets industry standards.
had accumulated on top of the shelf during the
evaluation.  11. Jack arches are installed in the brick masonry

above the first- floor windows.

r f

awu.
Figure 12: lack arches are installed above the first-floor windows.

Figure 10: Precast stone shelves are located at the eave locations
12. Minimal throughwall flashings were observed at

allowing snow, ice, and water to build up. Eove locations were

covered with a sheet metal cap. 
the brick facade and precast stone locations;

4
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typically, only at first floor window heads, above

precast headers along the second floor windows,
and at the foundation level. The throughwall

flashing consists of fabric coated copper. The

throughwall flashings typically extend half the
depth of the brick or precast stone and are set in

i mortar.       

FY.

13. The original design drawings indicate that

throughwall flashings are installed at the heads

of all windows, between precast elements near

the roof line, and below the precast sills and sill

panels.   Interior test cuts revealed that head

flashing was not installed at the second- floor
windows.   Flashing between precast elements
and below precast sills could not be confirmed.    Figure 13: Heavy copper staining on the precast was observed

14. Where observed, the throughwall flashings were
along the assembly room walls.

not sealed nor adequately terminated to the Cavity Wall Insulation Observations:

backup wall. The vertical back leg of the fabric

flashings, which extended up onto the gypsum 19. Two- inch XPS was observed in the cavity of the

sheathing approximately 8", were only stapled in wall at the majority of the test cut locations. XPS

place. No seal or tie- in to the sheathing was
has an approximate R- Value of R- 5 per inch;

observed.
therefore, it appears the wall was designed to

provide an R- 10.

15. Due to the lack of seal, the back side of the fabric

coated copper showed signs of moisture staining
20. Gaps and areas of non- continuous insulation was

at an interior test cut location at the foundation
observed around windows, at penetrations, and

level.      
at roof- to- wall transitions.

16. Rope weeps were typically observed at the base
of the walls.  Several locations incorporated

cored holes in the mortar, however rope weeps
i{   

y

or similar were not observed. The weeps were

typically spaced sporadically.  Weep openings

were typically obstructed with mortar and debris.

17. Large areas of ice on the outside face of the brick

was observed at multiple locations around the

building.  Note that the field evaluation was
z

performed the day after a snow event andsr

outside temperatures were below freezing.      
k

18. Heavy copper staining was observed on the
til

precast stone units along the Assembly Room
Figure 14: Gaps in the insulation were observed of multiple

walls below the copper roof.   
locations.

21. Large areas of missing insulation were observed

typically behind the precast concrete panels

along the rake edge and beneath the roof ridge.

5
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27. Multiple fish mouths and wrinkles were

observed in the SA membrane across all test cut

locations at gypsum sheathing joints and

window perimeter locations.

f

4410.
Figure 15: Areas of missing insulation were observed behind the
precast units and below the ridge

ac

22. The XPS insulation was not installed tight against

the gypsum sheathing in isolated locations,

allowing for air movement behind the insulation.  Figure 17: SA membrane was observed to have multiple fish

mouths and wrinkles.

23. Insulation joints were not observed to be taped

or sealed.   28. The SA membrane was typically observed to

24. Insulation appears to have been designed to be
wrap around the wood blocking at the jamb of

continuous based on the original drawings but
the window, with the intent to " tie- in" to the

was not installed per the design drawings.       
window and provide a continuous air barrier.

However, no seal was observed between the SA

25. The insulation at grade level does not extend membrane and the window.  In some locations,

down past the floor line, as indicated in the gaps were observed in the SA membrane at the

original drawing details.      perimeter blocking around the window openings.

Air Barrier( AB) and Gypsum Sheathing Observations:  29. It appears that the DensGold was intended to act

26. The DensGold is installed on the exterior side of
as the air barrier for field areas of the walls. The

the metal stud wall and appears to incorporate
seams of the DensGold appeared to be sealed

the Carlisle SA membrane at the seams. The SA
with the SA membrane,  however all seam

membrane was also used as a transition strip at
locations were not observed during the

select window and penetration locations.
evaluation.    The SA membrane,  if installed

continuously and correctly, is also a form of an
air and vapor barrier( AVB).

30. Isolated areas of the DensGold show signs of

moisture damage in the form of facer

delamination.

31. Precast concrete anchors were observed to

penetrate the DensGold to secure to structural

framing elements.  At these penetrations, the

DensGold was cut and does not provide a

continuous air seal.

Figure 16: The DensGlass Gold sheathing seams appear to be
stripped in with AVB transition membrane.
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Figure 20: Areas of melted snow were observed on the roof rake

and eave locations of the roof, these are locations that gaps in
Figure 18: DensGold cut to allow steel anchor for precast.    

the insulation were observed.

Roof Edge Observations:      
34. The original design drawings indicate that the

32. The roofing underlayment membrane installed roof underlayment is set directly atop the metal

at the roof eave locations transitions to the roof deck.   The underlayment appears to be

DensGold wall sheathing;    however,   the bituminous- based, as observed from the attic.

membrane is unsupported and was observed to Bituminous based underlayment set atop the
have tears and open joints.  roof deck may not be in compliance with the

current fire codes.  Gale could not confirm the

roof configuration to determine if the roof

system was installed per the design drawings, as

test cuts were not performed at the roof.

Therefore, further review of the roof system may
be considered in subsequent project phases to

confirm the roof configuration and conformance

with building and fire codes.

Window Observations:

p, 35. Double- hung vinyl clad wood windows are
Y`   installed throughout the building. The windows

appear to be in good condition and appear to

operate well with no issues reported. Windows
Figure 19:  View of the roofing underlayment that is not

are secured t0 WOOd substrates at the jambs
supported at the roof to wall transition.

using 2- inch wide clips, spaced approximately
33. There is no continuous insulation from the roof 16- inches on center.

to wall transition,  as evident by the original

design drawings and by melted snow along the

eave and rake locations, which results in energy
loss.

7
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Miscellaneous Observations:

41. The bottom track of the light guard metal stud

wall was observed to be corroded below the mail

drop box at the South elevation.

9

Figure 21: 2- inch clips areused to secure the windows to the

wood blocking.

36. Wood blocking constructed at the perimeters of
the window appears to be inconsistent. Some R

areas were observed to have multiple layers of
Figure 23: The bottom track of the metal stud was observed to be

blocking and others had one layer or two layers corroded at interior test cut locations.

of plywood.

37. Backer rod and sealant is installed at the window
42. Sealant joints associated with the masonry

control joints appeared to be in failed condition.
perimeters and is typically in good condition.    

Sealant joints are adhesively and cohesively
38. Continuous air barriers and continuous failed.

insulation was not observed between the

window jambs and the wood blocking/ wall
DISCUSSION AND CONCLUSIONS

insulation.

39. Sill pan flashings were not observed at window Based upon the findings of Gale' s evaluation of the

units. exterior walls and fenestrations, it appears that the

40. At first floor windows with brick masonry jack
current enclosure system has systemic issues

arches above, fabric coated copper window head
associated with both the design and construction of

flashings appeared to be deteriorated and no
the exterior wall assembly and associated

end dams were observed.       
components ( air barrier, flashings, insulation, etc.)

that are contributing to air and moisture infiltration
into the facility.

It appears that there are three main issues with the

Boxford Town Hall building enclosure components.
x

The first issue is moisture infiltration into the interior

of the building. Multiple active leaks were observed

and reported throughout the building,  with the

majority concentrated around windows on the first
and second floors. The leaks appear to be primarily

associated with improperly installed flashings at
window head,  jamb and sill locations.  Although

throughwall flashings ( TWF) are indicated on the

original design drawings at window head locations,

Figure 22: Deteriorated through wallfloshingwas observed atthe TWF were only observed at the first- floor windows
window heads on first floor windows with jack arches.
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below brick jack arches. TWF was not observed at the exterior wall assembly for the New England climate

heads of second floor windows. Even where flashings zones and similar.   The placement of the vapor

1
were observed,   they were not installed in retarder is dependent on the location and

accordance with industry standards of practice; the configuration of the insulation.  At the Town Hall,

TWF do not extend to the outside face of the wall; do continuous insulation is installed outboard of the

not incorporate drip edges; do not utilize end dams;  stud walls, which implies a vapor barrier should be

and were observed to be improperly terminated and installed on the inboard- side ( warm side) of all the

sealed to the backup wall.  It is important to note insulation. Although the DensGold sheathing can be
that all masonry walls, due to their nature, allows utilized as the air barrier ( when installed properly),

water to penetrate into the cavity between the brick gypsum is typically vapor permeable and therefore

and backup wall. Throughwall flashings are installed cannot perform as a vapor retarder.

to redirect that moisture out of the cavity to the

outside, not into the building. Lack of or improperly The air infiltration issues at the facility appear to be
installed TWF allows water to penetrate the wall into a lack of vapor retarder and/ or an improperly

the interior space, as is the case of this facility.  installed and non- continuous air barrier within the

wall assembly.   It appears that the DensGold

In addition to insufficient TWF deteriorated mortar sheathing was utilized as a weather barrier within
joints in the precast concrete units were observed the cavity and was intended to serve as part of a

above window units and just below the roof rake and continuous air 1barrier sY stem". The joints in the

eave edges.  The observed unbonded and open DensGold sheathing appear to have been stripped
mortar joints in the precast can allow excessive with the Carlisle AVB transition membrane at test cut

moisture to travel into the wall cavity. Defects in the locations. Gale was unable to confirm if all of the

TWF, weather barrier system ( DensGold sheathing/  joints in the sheathing were stripped in. The test cuts
Carlisle AVB membrane)   behind the exterior confirmed that the air/ vapor barrier system was not

masonry cladding, improper transition details at roof continuous at the majority of observed window

to wall connections, building corners, and at window locations.  Improper installation of the AVB was

perimeters were observed. These deficiencies allow observed in the form of gaps, discontinuities, and

the moisture within the cavity to penetrate into the lack of continuous support. These deficiencies are

interior of the building.       allowing uncontrolled movement of air through the

exterior wall; between warm conditioned space and

The second issue observed and reported at the the cold exterior environment.  The severity of this
Boxford Town Hall is air infiltration/ movement condition is highlighted in the infrared survey results
through the exterior walls.  Air movement may be included in this report.

contributing to performance issues with the HVAC

system in the building. Excessive air infiltration could The third issue is related to issues associated with

also be contributing to moisture damage to the improperly installed thermal insulation. The design
interior finishes through condensation and vapor intent was to provide a continuous layer of insulation

drive.      onto the exterior of the DensGold sheathing within

the cavity wall. The XPS insulation was observed to
The exterior walls at Boxford Town Hall are be non- continuous, as large areas of insulation were

constructed as cavity wall assemblies.  Cavity wall missing, large gaps were observed at the joints of the

t
assemblies are designed to incorporate a semi-  insulation,  the joints were not taped,  and the

permeable cladding ( brick/ precast/ mortar),  an air insulation typically did not fully extend to the
space cavity,   a continuous moisture- resistant perimeters of the window openings. Additionally,
thermal barrier( XPS), a continuous weatherproof air the insulation was not installed tight against the

barrier (gypsum sheathing/ Carlisle AVB membrane),  gypsum sheathing in isolated locations, which can

and backup wall ( metal studs). Per the International allow for air movement behind the insulation.

Building Codes ( current and 2001), an impermeable

vapor retarder is also a required element in the

9
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1 The two ( 2) inch XPS insulation within the cavity ( R-       brick masonry and precast concrete units as

10 value) appears to comply with the Massachusetts possible for reuse.

State Building Code ( MSBC) that was in effect at the 2.   Remove the existing extruded polystyrene

time of the Town Hall' s 2002 design ( R- 7 value).       insulation ( XPS).

However, the code required the XPS insulation be 3.   Remove and replace any areas of deteriorated
continuous, with sealed/ taped joints, no gaps, and DensGold sheathing.  It is assumed that 5% of

connection to the fenestration units. Therefore, the sheathing will require replacement.

insulation was not installed continuously,   as 4.   Remove the edges of shingle roofing at eave and
intended.      rake locations,    down to the existing

underlayment.

The non- continuous insulation creates thermal S.   Install new continuous air and vapor barrier

bridges in the wall assembly which will allow warm AVB) to the existing exterior gypsum sheathing.

air to escape from the interior of the building during Strip- in all penetrations.  Install continuous AVB
the winter months,  and vice versa during the at fenestration perimeters and seal AVB to

summer months. Air spaces behind the insulation window and door units.  Note it is the intent to

enables the movement of warm air from within the leave windows in place. Provide a solid support

building to cold areas where there are gaps in the for the installation of the AVB at the roof edges

insulation,    which ultimately can result in to provide a continuous barrier from the roof

condensation within the wall assembly.   Moisture underlayment to the wall AVB.

vapor within the air naturally flows from hot to cold,  6.   Install XPS insulation and add additional

humid to dry, and high pressure to low pressure,       insulation to provide an R- value to meet current

until it reaches its dew point and condenses into codes ( R- 15. 625).  It is anticipated that a total

liquid moisture.  The lack of ( or discontinuity of) an insulation thickness of 3. 5" will be required. The

air barrier,  thermal barrier and vapor retarder,       insulation board seams should be staggered and

create differential pressures and temperatures taped.  Insulation shall be installed tight against

within the wall assembly,  which will potentially the AVB and gypsum sheathing.

cause condensation within the wall.  It appears this 7.   At windows, extend insulation to window frames

is occurring at the Town Hall and is causing to provide continuous thermal barrier.   Low-

substantial moisture within the wall, which may be expanding spray foam may be required to fill

contributing to the reported moisture leaks.  gaps around window frames and other

miscellaneous voids.

RECOMMENDATIONS
8.   Install insulation at roof eave and rake locations

to provide continuous insulation between wall

Based on Gale' s evaluation of the facade
system and roof system.  All insulation shall be

components and knowledge of the Boxford Town
outboard of the new AVB.

Hall' s leak history, Gale recommends that the Town
9.   Install steel lintels at first floor windows and

of Boxford consider full scale repairs to address
doors.

exterior wall moisture infiltration, air movement and
10. Install new sheet metal and fabric throughwall

thermal loss issues noted throughout this report.       
flashings at all window and door heads, floor

This recommended option, as noted as Option 1, is
lines, and at the building foundation.  Install full

Gale' s primary recommendation for repairs. Option
head joint baffle weeps at flashings.

1 includes, but is not limited to, the following scope
11. Install brick masonry and precast concrete

of work:
veneer, including new masonry ties and precast
anchors.    Note that due to the increased

1.   Fully remove the exterior brick and precast
insulation thickness, the veneer components will

concrete veneer, including existing throughwall
be protruded out one to two inches from the

flashings, masonry ties, and precast anchors to
existing plane of the wall.  The configuration of

1 gain access to insulation and sheathing within
the brick ( i. e. jack arches, recessed brick, etc.)

the wall cavity. It is the intent to salvage as much
shall match the existing aesthetic.

10
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12. Replace all perimeter sealants at windows,       and full head joint baffle weeps. Install new AVB

doors, control joints and other wall penetrations.       and insulation and reinstall precast units with

13. Install new sheet metal flashings and caps at roof new anchors.

to wall transitions at the eave and rake edges to 2.   At designated locations, cut the existing precast

fully cover exposed horizontal surfaces of the concrete mortar joints. Install new sealant joints

precast concrete units.       over existing mortar.

14. Install new step flashing at the brick rising wall 3.   Install traffic grade sealant at the base of the wall

along the Assembly Room.   at the front entrance.

4.   Remove brick masonry to install continuous AVB,

Should funding for the full- scale repairs not be connecting the gypsum sheathing to the window

available at this time, phasing of the work could be frame, at designated locations.   Seal AVB to

considered.  For example, one building elevation or windows and provide spray foam insulation at

one building component, such as the roof edge window frames,   as required to provide

repairs and roof precast repointing,  could be continuous insulation.  Reinstall brick masonry
repaired per year,  or as funding is available.       and replace perimeter sealants around full

Although phasing may be more affordable per year,       window.

there are drawbacks to phasing the construction.  5.   Remove and replace designated window

There would be multiple mobilizations by the perimeter sealants.

contractor and engineer/ architect, resulting in an 6.   Remove and replace deteriorated lintel with a

overall higher project cost. Additional detailing and new galvanized lintel above one designated

construction materials/ labor would be required to door. Install new throughwall flashings with end

provide temporary tie- ins with the surrounding walls dams at new lintel. Remove and reinstall brick

during each phase, which also would result in added masonry as required to replace the lintel.
costs.     Furthermore,  the moisture leaks,   air

infiltration,  and energy deficiencies within the Gale recommends that Option 1 be considered as the

building would not be fully remedied until the repairs preferred option, as this will address the noted

had been performed throughout the whole building issues with moisture, air movement, vapor drive, and

and all phases are complete. Please note that Gale' s thermal loss with the exterior wall construction at

cost estimate for Option 1 does not include the Town Hall. Option 2 includes work associated

increased costs incurred by phasing the project. with active leak locations only and will not address

any of the air movement or thermal loss concerns.

The Town of Boxford may also consider repairing The Town of Boxford should be aware that if Option

only the areas with reported active leaks, as shown 2 repair scope is selected, additional leaks may occur
in Appendix C — Interior Leak Audit, to reduce the in the future. This may result in similar repairs being
potential for future leaks in these areas. Please note required throughout the life of the building.
that these repairs will only address the active

moisture infiltration and will not address all the Please note that the Town of Boxford had previously
noted air movement/ infiltration and thermal loss discussed and considered applying a waterproof
issues associated with the facade.  This option, as coating to the exterior face of the building
noted as Option Z includes repairs at active leak components in an effort to help mitigate moisture

locations only. The areas included in Option 2 scope leaks. Although the cost of this repair may be more
of work are designated in Appendix D — Reduced affordable, Gale would not recommend applying a
Drawings. Option 2 includes, but is not limited to, the coating at the Town Hall. Deteriorated mortar joints

following scope of work:      typically at the precast elements) and failed sealants
were observed, which would not provide a suitable

1.   Remove precast concrete units and insulation substrate for a waterproofing coating.  Therefore,

above designated second floor windows and at masonry repairs would be required prior to applying
the foundation level around the main entrance.  the coating.   Additionally, a coating would be a
Install new throughwall flashings with end dams temporary repair to mitigate moisture intrusion only

11
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and would not provide any air infiltration or thermal Option 2 A

improvements. A coating would also slightly change

the appearance of the building and will require Material and Labor Subtotal .......................$ 162, 160

inspection and maintenance throughout the life of General Conditions, Mobilization,

the coating. Bonds, Insurance, Overhead

and Profit..........................................$ 50, 440

COST ESTIMATE
Design and Construction

Contingency .....................................$ 42, 520

The budget estimates presented in this report have
Option 2 Construction Budget ...................$ 255, 100

been broken down for the recommendations listed

for each option. These estimates, which are based on

current construction costs, should be considered
I:\ 833440\ 01 Eva luation\ report\ 030 Report final.docx

preliminary and should not be used for sensitive

budgeting.  All estimating was performed using

historical and market trends to establish unit pricing.

These estimates have been generated by various

sources and may not reflect the actual conditions at

the time of construction. These budget estimates do

not include additional engineering evaluation or

design services, construction administration services,

or permitting costs. These budget estimates also do
not include soft costs associated with Boxford' s

project management, site supervision, designer fee' s

or site renovations associated with the site logistics.

The line items within the estimate include a twenty-

percent ( 20%) design and construction contingency,
as a defined scope has not been determiVd, as well

as to account for potential unforeseen conditions

that may be encountered.  The work, as presented

and further defined in Appendix A— Cost Estimate of

this report, should be budgeted at:

Option 1

Material and Labor Subtotal....................$ 2, 501, 300

General Conditions, Mobilization,

Bonds, Insurance, Overhead

and Profit .......................................$ 777, 920

Design and Construction

Contingency ...................................$ 655, 850

Option 1 Construction Budget ................$ 3, 935, 100

12
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PRELIMINARY COST ESTIMATE SHEET

MASONRY WALL REPAIR

OPTION 1

Project Location: 7B Spofford Road I Date: Febru;- ry 28, 2017
Job Number: 833440 Prepared/ Checked By: EWM/ KRM

Evaluation of Exterior Wall and Fenestration Systems

Boxford Town Hall

7 Spofford Road Boxford, MA

Quantit Material+ Labor

Item Description Number Unit Unit Cost Total

Option 1

General Conditions

Temporary Protection units 7, 500

Dum ster units 8, 800

Full Pipe Staging 14 6i square feet 73, 050

Removal

Temporary Protection of the Windows units 25, 000

Brick Mason  ( Salvage 50% s uare feet 262, 850

Extruded Polystyrene( Salvage 50% 141 s uare feet 29, 220

Masonry Ties 7 square feet 15, 020

Precast Concrete s uare feet 319,950

Replace/ Reinstall

Continuous Air- Va or Barrier square feet 54, 788

Extruded Polystyrene( XPS) 14, 6101 square feet      $ 3. 50.     $ 51, 135

Masonry Ties 7, 51 square feet      $ 1. 25s      $ 9, 388

Precast Concrete Panels and Anchors 7, 11 square feet 100. 00E   $ 711, 000

Brick Mason  ( Replace 50% 3, 76 square feet     $ 80. 00?   $ 300, 800

Brick Mason  - Reinstall square feet     $ 75. 00;   $ 282, 000

Install Traffic Grade Sealant at Base of Wall linear feet 540. 00

Window Perimeter

Perimeter Backer Rod and Sealant linear feet 15, 960

Air Vapor Barrier Tie In 1,3301 linear feet 5, 320

Exterior Sealant linear feet 11, 970

Windows- Brick Header

Replace Lintel and Install Through Wall Flashing linear feet 17, 500

Windows- Concrete Header

Install Through Wall Flashing linear feet 9,500

Roofinci

Remove Roofing From Ede s uare feet 6, 750

Replace Shingles, Insulation, and Underla ment 1, 35 linear feet    '$ 12. 00€    $ 16, 200

Install Edge Metal 68 linear feet     $ 10. 00',      $ 6, 800

Install New Step Flashing linear feet     $ 20.00:      $ 1, 000

AVB Tie- In at Eaves/ Rakes 680 linear feet 3, 400

Insulation Connection 680 linear feet 3, 060

Unit Price

Precast Concrete Panel 0 square feet 250, 000

Exterior Sheathing s uare feet 2, 800

Materials and Labor Sub Total:   2, 501, 300

10% General Conditions/ Mobilization Costs 250, 130

4% Bonds, Insurance, and Permit 100, 060

15% Overhead and Profit: 427, 730

Sub Total 3, 279, 220

20% Construction Contingency:   655, 850

TOTAL RECOMMENDED CONSTRUCTION BUDGET 3, 935, 100

Note that aunit costs listed above are based on averages of public bid prices for similar projects.

Cost Estimate- Option 1 Page 1



PRELIMINARY COST ESTIMATE SHEET

MASONRY WALL REPAIR

OPTION 2

Project Location: 7B Spofford Road Date: February 28, 2017
Job Number: 833440 Prepared/ Checked By: EWM/ KRM

Evaluation of Exterior Wall and Fenestration Systems

Boxford Town Hall

7 Spofford Road Boxford, MA

Quantity Material+ Labor

Item Description Number Unit Unit Cost Total

Option 2

General Conditions

Temporary Protection units 0'  $   3, 000. 00

Material Disposal unit 00  $   2,200. 00

Lift weeks :$ 1, 500. 00  $   6, 000.00

Removal

Temporary Protection of the Windows units 6, 500. 00

Brick Masonry 3, 500. 00

Extruded Polystyrene( XPS)  6 s uare feet      $ 2. 00  $     920. 00

Masonry Ties 1 s uare feet      $ 2. 00: $     200. 00

Precast Concrete square feet 16, 200. 00

Reinstall/ Install

Continuous Air-Vapor Barrier s uare feet 1, 725. 00

Extruded Polystyrene( XPS) 46 s uare feet 1, 610. 00

Masonry Ties 1 s uare feet      $ 1. 2   $     125. 00

Reinstall Precast Concrete Panels e, 36 square feet    $ 125. 001 $  45, 000. 00

Brick Mason  - Replace 10 square feet     $ 80. 001 $   8, 000. 00

Throu hwall Flashing w/ End Dams- Precast Concrete Panels 36 square feet    $ 150     $  54, 000. 00

Install Traffic Grade Sealant at Base of Wall linear feet 540. 00

Window Perimeter

Perimeter Backer Rod and Sealant linear feet 1, 920. 00

Air Vapor Barrier Tie In linear feet      $ 4: 00; $     280. 00

Exterior Sealant linear feet 1, 440. 00

Doors

Replace Lintel and Install Through Wall Flashing linear feet 2, 500.00

Re ointin / Resealin

Cut Precast Concrete Panel Mortar Joints square feet 1, 900. 00

Install Sealant at Precast Concrete Panel Joints s uare feet 4, 560. 00

Materials and Labor Sub Total:     162, 120

10% General Conditions/ Mobilization Costs 16,220

4% Bonds, Insurance, and Permit 6, 490

15% Overhead and Profit:  27, 730

Sub Total 212, 560

20% Construction Contingency:    42, 520

TOTAL RECOMMENDED CONSTRUCTION BUDGET 255, 100

Note that all unit costs listed above are based on averages of public bid prices for similar projects.

Cost Estimate- Option 2 Page 2
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GALE

Exterior Wall/ Window Evaluation at the

Boxford Town Hall/ Library
Boxford, Massachusetts

Gale 1N 833440

INTERIOR LEAK AUDIT

On January 31, 2018, Gale reviewed the interior

building components and interviewed building staff
including the Department of Public Works( DPW) and

building occupants, to understand the history of
reported air leaks and water infiltration.  Below is

observed and reported leak locations Figure 2: Water infiltration resulted in blistered paint on the

window header and jamb in Room 224.

Leak location# 1 Room 220- Selectman' s Office,

blistered paint at window header Refer to Figure

2.      

h

A I
Leak location# 2 Room 222— Office of the Town

Administrator,   blistered paint on window
a A       =

t

header.

Leak location  # 3 Room 224  —  Inspectional

Department, blistered paint at window header

and jamb Refer to Figure 3.

Location # 4 Room 227 — Health Office, interior

stool is bowed/ displaced at the jambs. Refer to Figure 3: Bowed/ displaced interior stool in Room 227.

Figure 4.

Leak location     # 5 Room 229     —

Conservation/ Planning Office, water staining on
a ceiling tile inward of the window header Refer
to Figure 5.

Figure 1: Water infiltration resulted in blistered paint on the

window header in Room 220.   
h

Figure 4: Water staining was noted on the ceiling tile inward of

the window in Room 229.

Leak location # 6 Room 230 — Office of the

Conservation Director,  peeled paint at the

window header.

1



GALE

Leak location # 7 Room 231 — Office of the

Conservation Assistant, peeled paint at window

headers and on the interior wall adjacent to the

windows.

Leak location # 8 Room 232 — Planner' s Office,

blistered paint at window header, jamb, and

jamb sill.

Figure 7: Evidence of water infiltration in the form of efflorescent

staining around floor tiles in the closet west of the main entrance.

Leak location # 11 Children' s Library, blistered
paint on the wood trim at the window jamb

Refer to Figure 9.

Figure 5: Water infiltration resulted in blistered paint on the

window header and jamb in Room 232.

14

Leak location # 9 Payment Drop Closet Room on

the 1st floor, rusted metal- stud framing noted
via previously opened interior wall area Refer to
Figure 7.

Figure 8: Blistered paint on interior wood trim adjacent to a

window.

i Leak location # 12 Children' s Library, blistered
paint at a window jamb/ sill transition. Refer to

Figure 10.

Figure 6: Evidence of water infiltration based on rusted metal-

stud framing inside the Payment Drop closet on the 15t floor

Leak location # 10 1st floor closet west of the

main entrance, blistered paint is noted on the

interior wall finish, and efflorescent staining is
noted around the floor tiles adjacent to the a

exterior wall Refer to Figure 8.

Figure 9: Water infiltration resulted in blistered paint on the

window jamb/ sill transition in the Children' s Library.

w 2
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Leak location  # 13 Children' s Library, stained

ceiling tiles and blistered paint on interior wall

finish adjacent to an inside corner of the building
Refer to Figure 11.

1

ati     
A;

F ?

Figure 10: Water infiltration resulted in blistered paint on the

interior wall in the Children' s Library.

Leak location  # 14 the Children' s Library,
blistered paint on interior wall below window

stool.

Leak location # 15 Assembly Room,  blistered
paint noted on the interior wall adjacent to the

entrance door on the west elevation of the

Room.   Lintel at door was observed to be

corroded. Refer to Figure# 12.

1

l.Li

Figure 11: Water infiltration resulted in blistered paint on

adjacent to the door in the Assembly Room

Additional interior leaks were reported, however did

not appear to be caused by failures of the building
envelope.
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Appendix C Interior Leak Audit.docx

3



1

IIIIII VIII II'." II I I" VIII: IIIIIII'   1.
I

I
III III IIIIIII IIII III nmmlryunl 11       

I' IIi I

I I„

I I I,' jn  

I    I III wl p       
I°

m unlgllil lnulinlul n uniml ixl ig L    I  IIIhI
I” ' ;'  IIIIVNmIINIIIuVINIlu11=  i'   O 0 IIII iII IU I' INIIIIIII I IINhI IIIIII IIIIII! rI-  " IIS O

I! I!o71NNI       ;;, I  , 
IIINNI! IIIIIII 9IIN911NIii I PNNIIIIII Ill llj I     III 111111 IIIIINI as IIIN Mull II III IIMN 1111111

Il    ,!  
I

il' nyli
iliN 111111 1I IIIIII IIYII IIII e     -   I    Y•

IIINIVmIIVININI, P 1

i 11   w=     I 1    III
1  -_, 1   '

Io: 
l

luinwullauuiu nlull; l_      R ,  111     , Ipll°       Ininnullulniunl al
IE

I,   I, l I! I! II, I    
A I IN dlluu' 1'   Intl I C

i
1

II IIP h• N IQilll IIQ I IIII I li l     I IININN a Illllllllllllllllllllllla( I  "
R

dl II IIH EII  I,   

a

I I  ' p111
Y m mloun, lllmlunnommuun l     = Mm

I t 11111 1111II IIII II   ,  NI I, I% u NwNINIwuNNNNNINInVI IN! I INlli llll ll INS I I

III... ., I '. 111111 Iry 7IIII IIII VIII_   I IIII„ q
oII ; 1111111x1C_   .,    I! IINNnI!! lu!!! IIII!!!! I! h! t1xU l!! IN iN llllglhl. N III  IIII YII IIII I IIA:      

I II 1111111 Nx11. IIL?

illl IIII lI 111111' ll =  {      IIIIIIVIIIIN IINIIIIIIIIIINNI'  II:  ' f

I! Ilu1911111ullllll      '' I! III'    IIIINIlillxxl l I! ININ_  (' 18; 11 c 1 Il, uliPnlNllau lull
IIIIIIIII& illllllllll 1    Its p plil!  ©-•  l

lillll101 a q t; l I I IIII IIII
I I IIIIo',r It °°     I I II IIInnllNlllllln' iIIIPiIIN! 9' ll I  1; I IIII

10

IM

IF

I  '°:'.     ° Ivy 1   `\
III!hl:©'.     -°

III IIIIIII! Id! I! IIIII IIL I

i
I IIF © I iii iii

e. FT d        1  II' 1

1 ,,,,,-    Nlli   II I I IIS IIIIIIVIIIII I! ILIIIII! IIIiI II,N IN       ;      IIIIIII VIII IIII! IIS j1 1   N Q'. -    II I

Iluue11m1111lllllllpl        II;''  CwI O I°     111 I IIS I• z W E{ I III Illl IIII

Illlai! IIBIIIIIIIIII
I1°'°     =    I lo..   u

119 E:     =  Nui NINNNNNIII gI I    I  ,
I.

II

IIBiINllllllllllallllllllilli'
lllxlxlxll llxx 1xlyNla  „ I w' II

NIIINIdIINu INIII=   I

Ii IIII b liilhoii llliiiililil l NI I NI     ;, I' llQ
IIII 11111111' 1111 II II VIII

I I6

II
IINIINN IIIIIIIIIINIIIII NIIII( IIII III lllllill¢   ISI  VII 1111    ,       

1 yll 11 111 III IIIIIII 11x111! SII III       II' lia: b.
1111 II Ilal ll u VMI IIIIiIWIII m ulll l, l_   I III I e ISI IIuIII aNIIVIIIIVIIIINI ! I    i1111=  ''

nullnullllulnlullull       :•      
II l Ipllll IIlnl unllullnulllll9liil     Ih   ”

ice   N as.
loll",INIIIINIIIIIII ah! I it 101 Im1 11ru1 u1uIIII=   II     I illil'hIN(   IE Nx11

III I  ! i e i'  ! I X111 I I I INNNIII IINJIII. It. IIII I 11 1' c i Il,. x,    
11=1

I I nll lllllll lllll lll a

I p!,  /   III III IIIIIIIIyIN IIIIIII   11=   I IIS  . I. 1

p III rte=:

I I I L Illi1111111 ( IIII    a I I IM 8 11111 II' IIIN

II
I

III 11n 11x1 111x 11111 xlxlxlx7xIIlN lxxn _  e, Ip
I.   IPtlllllll111, I;

NII Y 11x11 II 11x11111 II
NiI

x11 1111111x- r N'I    ' I I I'=   ! Q I I I I pl I Il l
i

o Jl t I IIII III I

II I1IIi 11

pulna lwlluu annul m nm 11u1 om10°
Y 1 m I lydl tlnl uu In n Y l I 11`=_' lll

y
E. y

IF

m
EXTERIOR WALL/ WINDOW EVALUATION

AT THE BOXFORD TOWN HALLILIBRARY11



D
W n v m

it

o

I   Jljji
I I I I I !

Ilj Ij lii jl I Il i I II I I
of

U i,.  III  -      ,   I

o I II II I:    I l j
m ` III , I IIII .   I i I I

I
j o o I li      1. I lii

om

a
III       ---------

N,
I III       _ I' . I   ! I I it      - 0 i-       II j    it m j,! li 1111 Ilil' I I

I

o   °  I I; I I    '       I I h I I  I m  I) 11' I  lii l
i,

l,
I o    .

Ino II I
1' II Ili I 1111° jo     ' I' I ' II i Illiilli,''

w

L

IIII I' I Ij   . ol      !'  

Illljjl I!  j1111

Ipl I IIS,   y  ; , 1 ,
II, 1 Ali I      °

rElul

z
w  

TOmm        0

0D m
0-oy 71

z Z 00=4 D
C

o  0

m

T,

N v

D mm

Z

PROJECT

i     ,

m o R 12
r

g$ ? e
m D o m g EXTERIOR WALLMINDOW EVALUATION m

m N g m o AT THE BOXFORD TOWN HALULIBRARY DQ`e
m BOXFORD, MASSACHESETTS sca'sD o

0
7 C

4'

M
p

m

o t 4 TOWN OF BOXFORD mgoR   r
7B SPOFFORD ROADIv

BOXFORD, MA 01921 so.



D m n o m

j

ga
I

I m

D I pI I li iIII     II o

I I
O I I I

1 11I     oD o" I I II Ilj I
A

I

ILII, I I
I; III i

I I i m 11 kill II
I I

IIID

IIIIil1 1
Z

I I I
N

I
I

II IIII I
I I

I III i I II I I I ha III.     I,    III

it j  11 i
jIII dillI

r— I

L G;

Ir{J w

Q   T Q g
Y N 

COP/

N
o II I II I   ; II  ! Ii

D

m
Y IIII IIII II IIIII

u

Oi           N U Y G O I I Ifl III I.
III

I     ---_ ,       IIII)     IIII I  —

L---- I
I I  ____._ ;       II If IIII  _____ _

I I I I jl I

I I I II

I II 11 I
I I

I I II

III I
I O

I II IIII Mz I
III ill m

I iill' III j SII m

tel/I Z I„
I

owow>      D

gyom

m m   _
D

pNmmTOJ
mm

D0O0
T.

b b b

p p X_ D
z- 00 C

pz

zs z m s A P PROJECT

m D o      $ 0 ;       EXTERIOR WALL/ VIIINDOW EVALUATION

mm
4D

o D
Z

AT THE BOXFORD TOWN HALL/ LIBRARY D 1. Q¢ Ko i

y
m BOXFORD, MASSACHESETTS 8

yReas
gg

0 D       a o; ge aD s z fTl r
owrER m €',

N z cnNb 4 TOWN OF BOXFORD nog r
o 713 SPOFFORD ROAD

BOXFORD, MA 01921 4



D m n o
m

r"

i

O w O w      -    ®   0  `
tr-±'..       r•,rL r-r L tre• ar4r r ry

I Ivr i I I nr I I I I

I 1 I • ti    H #     r   ¢   rr_I,  qr r t r

I
I

I I I
hY

CBRAI jL
E

J j  ' 1         I

ow

1' 71
Tljil

0
fir ...  

0 y

11
t s

iZ
o

w 1

Le

4-       
BRACE

OT I W j  e I    I. j'  LIQ-_ : I r
ai 1

4 u

C t

00

G
1 I II I y w

aIx

109

ri  _.
i.   

r  :;     

I   ;      _'     >•  i it i a '       g
t N

4

yy

iq

IT

i

I

ol
ACE I

Q
N

i

pQQp

I  
ggj T

N •      q I I I
tr2   >   

I 4

JL I I

I I I I I I I

I I I r:  rrl rr 194r r+ I I I I

I I
or r

I I

I I I I I I I I I

zt

I I I I I 1 1 I

I I I I
b

I I I m
EO j\ _N

0

T r r
momIT

o

3>-  7\

Dojo y
O

O p m- j
ZDOO

0 z

i o PROJECT

X942 9 r

71oma y ;      EXTERIOR WALLMINDOW EVALUATION m

41t2 m o AT THE BOXFORD TOWN HALL/ LIBRARY DQe orA'   c

BOXFORD, MASSACHESETTS xceas
z
cnA O

O

m

q g TOWN OF BOXFORD 544 $       iti
7B SPOFFORD ROAD

m BOXFORD, MA 01921



C3
v

z

z I

1

O
I I I I I I I I

17. 1' T- 11•      y4r

I

I I I I I I

I I I I I I I I

114r ark rr Fr rw I Ips_    I

t- I  -- 1-     
i i i i i

D

I I BRACE      !      !

O
gg

O
I——  — h

j j

c
o

F-

0 e

I I I L1l

r S I
O

232       - 4
a>

I_

ma. L J l$l

I I
N I I II

204 I b

OOD
m

it
1 i I

I rl I s       !

s

VJ   ,

na
I I I I i I I I

Ln

I I I

1 I I I 5 I I I

I I I I I I
I

I I 1
Isaxr rxj as s+•_  arj sr r.r ra   : a Rr j j

I I FQ uo. I 1   !
I I I I I I I I   !
1 I I I I I I I I

I 1 I I I  `•   I I I I

I I I I I I I I I

I I I I I I I I I

t f -nT Z
i

Z-IOmm     -   m
0     >     °'  O

Dos
0-; 0 m

ZZ- 0o
r

C

PROJECT

it
r a e

rci 2 : 1 EXTERIOR WALL/ WINDOW EVALUATION m R
m o AT THE BOXFORD TOWN HALL/ LIBRARY QR°     q

Z BOXFORD, MASSACHESETTS Aes
Zy cIt y

OWNER

Pa, s
Fi 2

O o
TOWN OF BOXFORD a3

1
N z

7B SPOFFORD ROAD a° z s I
BOXFORD, MA 01921



r

r
mie4GALE

r

r

r
APPENDIX D

INFRARED SURVEY

r

1

r

r

r

1

r

r

r



LGALE

Exterior Wall/ Window Evaluation at the Cold air infiltration in the field of wall at inside

Boxford Town Hall/ Library office spaces Refer to Figures 15.

Boxford, Massachusetts

Gale JN 833440

INFRARED SURVEY

On January 31,  2018,  Gale conducted a non-

destructive,  visual,  thermographic infrared  ( IR)

survey of the exterior walls. The IR Survey was
performed on both the interior and exterior sides of

the walls. The following are observations from the IR

Survey:

Cold air infiltration at wall t0 roof transitions, Figure3: Thermographicimagefrom inside Room 222shows cold

including rake and eave edges Refer to Figure 13. air infiltration in the wall below and around the window.

Cold air infiltration around window perimeters

was typical. Refer to Figure 16.

a

p      I

Figure 1: Thermographic image from inside the attic shows cold

air infiltration at the wall to roof transition. 

Cold air infiltration at the gable wall of the roof,

specifically at wall to roof transition Refer to Figure 4:  Close- up thermographic image shows cold air

Flgure 14.       infiltration occurring around a window( typical).

Cold air infiltration at outside corners of the
i

building and at the second- floor line.  This

appears to be the location at the front entrance

of the building. Refer to Figure 17.

II

Figure 2: Thermographic image from inside the attic shows cold

air infiltration at the gable wall transition to the roof ridge.

1



GALE

Cold air infiltration at the wall transition to grade

was observed. Refer to Figure 20.

Figure 5: Thermographic imagefrom inside Room 202 shows cold

air infiltration in the wall at an outside corner and at the floor,    

Cold air infiltration occurring around exterior
doors and at grade. Refer to Figure 18.     Figure 8: Thermographic image from inside the front corridor on

the 1st floor shows cold air infiltration at the wall base transition

to grade.

1

1

Figure 6: Thermographic image at the base of the stairwell shows

cold air infiltration around the north entrance door and at grade.

Cold air infiltration below and around windows,

and in the wall area within the Assembly Room
was observed. Refer to Figure 19.

Wil-

Figure 7: Thermographic image from inside the Assembly Room

shows cold air infiltration at many locations.

2
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LGALE

r

r
The IR survey performed from the building exterior At inside corners Refer to Figure 24.

indicated several anomalies that are consistent with

warm air exfiltration at the following representative
locations:

In the field of the wall at gable elevations Refer

to Figure 21.

r

Figure 11: Exterior thermographic image shows warm air

exfiltrotion at inside corners of the exterior wall.

I:\ 833440\ 01 Evaluation\ report\ Appendix D- Infrared Survey\ Appendix

D Infrared Survey. docx

r
Figure 9: Exterior thermographic image shows warm air

exfiltration at multiple exterior wall locations.

In the field of the wall between the 1st and 2nd

r
floor windows  ( at approximate floor line

locations), and around windows. Refer to Figure

22.

r

1

1

rFigure 10' Exterior thermographic image shows warm air

exfiltration in the field of the wall between 1st and 2nd floor
windows and around the windows.

1
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