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Detailed destructive and non-destructive inspections were conducted on the roofing systems of
a building having the address XXXXXXXXXXXXX, Toronto, Ontario.

The structure is a single/two storey recreational facility, with flat conventional built up and
modified SBS roofing systems.

The scope of the investigation was to locate the source of several roof leaks and determine the
condition of building roofing assemblies. Furthermore, to make recommendations on
replacement and/or immediate remedial repairs as required.

Digital photos were taken during all phases of our investigations from roofing defects and
deficiencies. Photos along with their description are presented in Appendix-1, for your review.

We have attached to this report, a roof plan drawing in Appendix - Il. The drawing indicates all

of our findings on the roofing system in a schematic format for the ease of locating roofing
deficiencies.

ROOF LEAK INVESTIGATION

Several roof leaks were reported in the interior of the facility in various locations as outlined
below:

Water entry into the second floor Office, Room No. 223.

Scattered leaks in the second floor Senior’'s Lounge, Room No. 218.

Scattered leaks in the second floor north Corridor No. 216.

Water infiltration on the northwest corner of the second floor Seating Area No. 207.
Water entry on the Seating Areas of both North & South Arenas.

arwdE

All roof leak areas were visited in the building interior and marked on floor plans. Leaks were
then traced back to their respective roof areas to locate sources of water infiltration. Our
findings are as follows:

1. Room No. 223:

Water was found to be entering to the building interior from duct-work of the rooftop unit
in the corner of the office (photo No. 2). The joints of the rooftop unit duct to the unit and
to the roof curb were found to be wide open, allowing water to flow down the duct work
into the building (photos No. 3, 4 & 5).

2. Room No. 218:

Upon close investigation of the roof surfaces and flashings on the area directly above
this room we discover that the roof membrane has been punctured (photo No. 11). We
performed moisture probe test to determine if the roofing insulation retains water (photo
No. 12). The test revealed that the roofing insulation is wet in the vicinity of the puncture
(photo No. 13). This area has been identified as Wet Area No. 1 on the roof plan
drawing.
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3. Corridor No. 216:

Roof leaks were located in close proximity of the senior’'s lounge, Room No. 218. We
believe that the course of roof leak is the same as that described above in item number
2 (Room No. 218).

4. Seating Area No. 207:

Corner of the ceiling on the edge, at the ceiling conjunction with the exterior windows
were found to be stained and wet (photo No. 6). Roofing membrane and flashings were
examined on the area above the leak. We discovered that modified membrane flashing
is damaged and cut at the corner, where perimeter edge of the roof intersects with the
adjoining metal clad wall (photo No. 7).

5. Seating Areas, North and South Arenas:

Water ponding and stains were reported and observed around the seating areas of both
north and south arenas (photo No. 14, 15, 16 & 17). Upon visiting the sloped roofs
above both arenas (roofs A & B on roof plan drawing), we discovered that the skylight
separating roofs A & B is in very poor condition.

A Core Cut Test was performed on roof section A, to determine the roofing assembly of
both arena roofs (photo No. 29). We discover that the existing roofing system is
composed of two roof layers. A two ply modified SBS roof membrane system has been
installed over a conventional BUR in the past, with fibrous glass insulation separating
two systems.

Several large blisters with water under roof membrane were observed on the roof, along
the south side of skylight (photo No. 20). It appears that water enters the skylight
assembly and travels along the skylight curb, into the roof system adjacent to the
skylight.

Following visual defects were noted on the skylight assembly:

— Vertical and horizontal pressure plates were found to be unsealed with
poor glazing. It appeared that several attempts have been made to apply
caulking to the joints between glass and pressure plates (photo No. 22).

— Water was found to be trapped inside both glass layers (photo No. 19).

— Several cracked and one broken glass was found (photo No. 23).

We believe that the source of roof leaks on the seating areas for both north and south
arenas is the leaky skylight and not the roof.

6. Further to the above, we discovered that the building is under construction at this time
for the addition of an elevator shaft structure on the centre-north side of the facility, and
ice rink replacement. Existing roofing assembly on roof section | (as indicated on roof
plan drawing) was found to be exposed at the flashing level, around the perimeter of the
addition (photo No. 8, 9 & 10). We believe that this contributes to leaks in Corridor No.
216.
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Construction materials and debris with sharp objects and nails were found to be placed
on roof surface of roofs D & I.

CONDITION SURVEY DISCUSSION

One core cut test was performed during our inspection on November 1st, 2003 on roof section A
only. Test was obtained to determine the existing roofing assembly, composition and its
condition. Principal components of roof systems which were examined included the following:

System |

Roofs A & B

Total Roof Area: 5,089.6 Sg. m (54,784 Sq. ft)

Following

Two Ply Modified SBS Roofing Membrane
12.7 mm Fibrous Glass Insulation

Four Plies #15 Asphalt Felts

50.8 mm Type IV Polystyrene Insulation
Wood Deck

roofing deficiencies were noted on the above roof sections during our

inspection, and are outlined on the attached roof plan drawings:

1. Skylight separating roofs A & B was found to be in very poor condition and
leaking.

2. Roofing membrane was found to be blistered along the south side of skylight
on roof section A.

3. Several isolated blisters were noted on the field of roof section A.

4. Vent stacks on roof A were found to be unsealed with poor caulking around
rain cap collars.

5. Membrane flashing at the northwest corner of roof A was found to be in poor
condition and separating from the roof perimeter.

6. Perimeter metal flashing was found to be corroded around the skylight.

System |l
Roofs C1 & M

Total Roof Area: 315.1 Sg. m (3,392 Sq. ft)

Following

Two Ply Modified SBS Roofing Membrane
Rigid Insulation

Vapour Retarder

Structural Decking

roofing deficiencies were noted on the above roof sections during our

inspection, and are outlined on the attached roof plan drawings:
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System llI

Above

9.

10.

11.

Roof membrane cap sheet at the valley of roof M was found to be de-
granulated and deteriorated.

Flashing membrane around rooftop fans on roof M is open on corners.

Vent flashing at the top section of roof M is unsealed and in poor condition.
Caulking around gas line penetration into the stack is deteriorated and
cracked.

Roof surface at the valley accumulates substantial amount of debris and
required regular cleaning.

Several holes and punctures were noted on the surface of roof section C1. It
appeared that round hollow objects have pierced the roof membrane. This
roof section is now severely damaged as a result.

Existing plumbing and mechanical lines were found to be removed from a
rooftop curb, for the purpose of ice rink replacement. The curb is now
exposed and opens to water infiltration.

Pourable mastic inside all pitch pans on roof C1 were found to be non-flexible
and cracked.

One drain strainer was found to be missing on roof C1. This drain is now
partially plugged with debris.

Gas line flashing on the west side of roof C1 is severely damaged and open
to weathering elements.

Debris was found to be accumulated on the surface of roof C1.

RoofsC2, D, E,.G. H LK&L

Total Roof Area: 1,307.6 Sg. m (14,075 Sq. ft)

Two Ply Modified SBS Roofing Membrane
Fibreboard Overlay Insulation
Polyisocyanurate Base Insulation

Kraft Vapour Retarder

Steel Deck

roof sections appeared to have been replaced in the last five years. However,
following roofing deficiencies were noted on the above roof sections during our
inspection, and are outlined on the attached roof plan drawings:

1.

abrown

o

One metal duct cover on roof C1l is collapsed. The roofing curb is now
completely open on top as the result.

Gas line flashing was found to be unsealed in the centre of roof C2.

One hole was found at the corner of scupper flashing on roof C2.

Down pipe elbow below the scupper is missing, roof C2.

Modified cap flashing of the fan curb located on the west side of roof is open
all around and cap sheet is separating.

Pourable mastic inside two pitch pans were found to be low and require re-
filling, roof D.

Thermography

Engineering Design Project Management




Client# 40105

Recreational Centre

November 2003 —

Roof Leak Investigations & Condition Assessment Page 6 of 27

7.
8.

10.

11.
12.

13.

14.

15.

16.

System IV

One electrical stack flashing is unsealed around conduits, roof D.

Deteriorated and cracked caulking was noted at the termination of the
perimeter metal flashing to the adjoining metal clad wall, southwest corner of
roof D.

Two ply modified membrane flashing at the perimeter of roofs D & | were
found to be disturbed and open around the elevator shaft addition (roof H).
Poor drainage was observed on roofs D & I. Large ponding areas were noted
in scattered patterns.

One blister was found on the surface of roof E.

Hole was noted at the top of metal clad wall around the pipe penetration point
into the wall assembly, roof G.

Roofing membrane was found to be punctured on the east side of roof I. Wet
area No. 1 was located as shown on roof plan drawing.

All duct work of the rooftop units on roof | were found to be in poor condition.
S-Locks, flexible expansion joints, horizontal and vertical joints and duct
corners were found to be open and exposed to weathering elements. This
has resulted in the roof leak in the second floor office area.

One membrane blister was noted by the duct curb, located in the center of
roof .

Leaves and debris were found to be accumulated on all roof surfaces and
around roof drains, regular cleaning is required.

Roof F

Total Roof Area: 8.9 Sg. m (96 Sq. ft)

Sloped Metal Roofing System

Above roof sections appeared to have been replaced in the last five years. However,
following roofing deficiencies were noted on the above roof sections during our
inspection, and are outlined on the attached roof plan drawings:

1.
2.

Surface corrosion was noted on the metal panels.

Sheet metal cap flashing at both roof perimeters were found to be too short
on the face wall masonry walls, resulting in irregular gaps between metal and
brick.

CONCLUSIONS AND RECOMMENDATIONS

The building roofing systems mainly consists of flat modified bitumen roofs with the exception of
sloped metal roof section F. All roofing systems on this facility are of different age and
condition, and can be categorized into four groups as follows:
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Group 1:

Gymnasium roof J and Arena roofs A & B:

These roofs have been recovered in the last ten to fifteen years by means of installing
two ply modified membrane over the existing assemblies. All three roof sections
appeared to be in reasonable condition at this time and will perform to the full extent of
their life for another approximately ten years. However, current roofing defects as
outlined in this report shall be repaired immediately to upgrade and maintain existing
assemblies.

Skylight separating roofs A & B appeared to be the original and is currently in very poor
condition. We believe that any action short of complete replacement will not be effective
to restore the existing skylight assembly.

Group 2:

Community Centre flat roofs D, E, G, |, K & L and arena roof C2:

Flat modified bituminous roofing assemblies appeared to be in good condition at this
time. This group of roofs have been replaced in the last five years.

Various roofing deficiencies and damages were noted during our inspections. Many of
the encountered defects were found to be the result of improper use of roof areas by
staff and/or contractors accessing these roofs. Additionally, mechanical equipment and
duct work on roof section | are currently in poor condition and contribute to variety of roof
leaks inside the building. We believe that a combination of immediate remediation
actions and future proper roof maintenance program is essential to preserve these roofs
to their full extent of useful life for approximately another fifteen years.

Group 3:

Community Center sloped roofs M & F:

Modified bitumen roof assembly on roof section M appeared to be approximately fifteen
to twenty years old. This roof section is currently in fair to poor condition. Modified cap
sheet is deteriorated mainly at the valley areas by the roof drain. Remedial measures
are recommended at this time to upgrade the existing system for the next two years,
when this roof shall be replaced.

Sloped metal roof F appeared to be in fair condition. Surface rust and poorly installed
perimeter metal flashings were noted. No immediate actions are recommended at this
time. Replace the existing metal roofing system in two years.
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Group 4.

Arenas mechanical room, roof C1:

Flat built up modified bituminous roofing assembly on roof section C1 appeared to be in
poor condition at this time. We estimated that this roof is approximately ten to twelve
years old. It appears that roof C1 has prematurely failed due to improper use of roof
areas by staff and/or contractors and lack of roof maintenance. Many punctures were
noted on the modified bitumen roof membrane which suggests sharp metal objects have
fallen on the roof surface. All pitch pans are now empty of pourable mastic and roof
surface is covered with debris.

We believe that the existing roofing assembly is not a suitable system for the purpose
and usage of this roof. Roof C1 houses several heavy refrigeration equipments for both
arenas. These equipments are visited and serviced by staff and contractors on regular
basis. We recommend complete replacement of this roof section at this time to an
inverted roofing system with pre-cast concrete pavers to protect the new roof against
further damages.

Order of Remediation:

Remediation Measures in 2004:

1. Carry out roof remedial repairs to all roof levels as identified and outlined in this
report.

2. On roof section I:

— Replace all damaged duct work and expansion joint covers.
— Cover all duct work with insulation and waterproofing material.

3. Replace roof section C1 as follows:

— Upon completion of current ice rink replacement. Remove and discard all
roofing material and accessories down to the deck.

— Conduct a structural study of the roof deck and framing to determine if the
existing members can take the extra dead and live loads of the proposed
inverted roof system.

— Install 5/8” fire rated gypsum board over the existing deck.

— Install two plies of modified bituminous roofing membrane with 180 base
and 250 cap sheet.

— Loose lay a layer of 6 Mil polyethylene separation sheet over the roof
membrane.

— Loose lay 101 mm type IV extruded polystyrene insulation over the
separation sheet (R-20).

— Loose lay fabrene filter fabric sheet over the insulation.

— Install pre-cast concrete pavers on levelling pedestals over the complete
roof areas.
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— Replace all roofing accessories such as; roof drains, pitch pans vent

stacks, etc.

— Install new 26 gauge pre-finished metal flashing for all roofing details.

4. Replace/remove skylight separating arena roofs A & B based on one of the

following options.

— Option A: Complete replacement of the entire skylight assembly to a
new system.
Option B: Remove the existing skylight in its entirety and discard.

Conduct a structural analysis of the roof deck and framing. Install new
wood decking and roofing system to match the existing adjacent roofs at
the location of removed skylight. Provide extra interior light fixtures for
both arenas to compensate for the reduction of light levels as a result of
skylight removal.

Option C: Strip the existing skylight assembly down to the skylight
framing and discard. Cover the remaining skylight framing with plywood
sheathing, waterproofing membrane and sheet metal clad wall panels.
Replace all skylight curb flashings. Provide extra interior light fixtures for
both arenas to compensate for the reduction of light levels as a result of
skylight removal.

Remediation Measures in 2006:

1. Replace roof section M as follows:

Remove and discard all roofing material and accessories down to the
deck.

Install 5/8” fire rated gypsum board over the existing deck.

Mop apply two ply of #15 felt vapour retarder over the gypsum board.

Mop apply 76.2 mm polyisocyanurate base insulation and 25.4 mm high
density fibreboard overlay insulation.

Install tapered fibreboard cricket at the bottom valley of the roof to
achieve positive slope to the roof drain.

Install two ply of modified SBS roofing membrane over the insulation
layers, complete with two ply flashing systems.

Replace all roofing accessories such as; roof drains, pitch pans vent
stacks, etc.

Install new 26 gauge pre-finished metal flashing for all roofing details.

2. Replace roof section F as follows:

Remove and discard existing metal panels and all metal flashings.

Install new peel & stick membrane over the existing substrate.

Install new 18 gauge Z-bars, perpendicular to the slope of roof.

Install new semi-rigid mineral wool insulation over the new membrane
between Z-bars.

Install new 26 gauge pre-formed metal roofing panels.

Thermography
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— Modify the perimeter edge details to extend the new metal cap sheet for a
minimum of 100 mm down the face of masonry brick walls.

PROJECT BUDGET & COST ANALYSIS

Cost estimates presented here are based on our recommendations for remedial roof repairs and
roof replacement as outlined above.

Cost Estimate for 2004:

Following estimates have been arranged based on the three options as discussed above
for the arena skylight:

Option A:

Remedial roof repairs

Duct work upgrades on roof |
Replacement of roof C1
Complete replacement of skylight
(Option A)

Sub Total
Contingency

Total Cost in 2004:

Option B:

Remedial roof repairs

Duct work upgrades on roof |
Replacement of roof C1
Removal of skylight

(Option B)

Sub Total
Contingency

Total Cost in 2004:

Option C:

$20,000.00
$45,000.00
$30,000.00
$110,000.00
$205,000.00
$15,000.00

$220,000.00 + GST

$20,000.00
$45,000.00
$30,000.00
$85,000.00
$180,000.00
$15,000.00

$195,000.00 + GST

— Remedial roof repairs $20,000.00
— Duct work upgrades on roof | $45,000.00
— Replacement of roof C1 $30,000.00
— Removal of skylight $65,000.00
(Option C)
Thermography Engineering Design Project Management
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Sub Total $160,000.00
Contingency $15,000.00
Total Cost in 2004: $175,000.00

Cost Estimate for 2006:

— Replacement of roof M $38,500.00
— Replacement of roof F $6,500.00
Sub Total $45,000.00
Contingency $5,000.00
Total Cost in 2006: $50,000.00

Trusting the foregoing adequately addresses your requirements. Please contact our office for
further information as you may need.

Yours Truly,

Bob T. Marashi, P. Eng.
Accent Building Sciences Inc.
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10.

11.

12.

13.

14.

15.

16.

General view of the flat modified bitumen roofing system over the community centre.
Interior view of the roof leak area along the duct work in the second floor office, room
No. 223.

Open gap of the sheet metal duct work as found directly above the roof leak area in
the second floor office, room No. 223.

Expansion joint cover of the duct work to the adjoining mechanical unit was found to
be open on sides on the mechanical unit directly above the second floor office, room
No. 223.

Side view of open metal duct work of the rooftop unit directly above the second floor
office, room No. 223.

Interior view of the stained ceiling at the corner of second floor corridor No. 216.
Modified cap flashing was found to be damaged at the roof corner, above the roof leak
area in the second floor corridor No. 216.

General view of roof section H under construction.

Close-up view of open flashing system at the perimeter of roof | to the new elevator
shaft addition of roof H.

Modified flashing system of the existing roofing assembly on roof | is completely open
and exposed to water infiltration as a result of current building addition.

View of roof section | on the east side. Roofing membrane was found to be punctured
in the field of roof. Note the pencil inside the cut roof membrane.

Roof area in the vicinity of puncture described above (photo No. 11) is being testing
with moisture probe device for presence of water inside the roofing assembly.

Moisture probe device indicates that the roofing insulation is wet in the vicinity of
puncture found on roof membrane, east side of roof I.

General view of the north arena around the spectator’s seating areas. Note that water
is ponding between and at the bottom of seats due to roof leaks.

Close-up view of water found on the floor of spectator's seating areas. Note that the
wooden cover of the seat on the right hand side of this photo was found to be rotten,
indicating that this roof leak is old.

Underside view of the roof wooden deck directly above the spectator’'s seating areas,
at the north arena. Note that the wood is stained due to repeated roof leaks over years

in this area.
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17. General interior view of the south arena spectator’s seating areas.

18. General view of the south arena roof directly above the spectator’s seating areas.

19. Close-up view of the skylight between arena roofs A & B. Note that water is trapped
between the skylight glazing unit at the bottom.

20. Modified roof membrane was found to be blistered at the foot of the skylight between
arena roofs A & B, on the south side. Close examination of this blister indicates that
water is trapped inside the two ply modified membrane.

21. General view of the north arena roof section B with the skylight at the ridge of the roof.

22. Close-up view of poor and deteriorated caulking between the skylight glass units and
vertical/horizontal pressure plates.

23. Glass unit was found to be broken on the skylight system on the northwest side.

24. General view of the roofing system on roof section C1.

25. Mechanical pipes have been removed from the roof curb on roof C1, as a result of
current ice rink pad replacement project. Note that the holes left behind from removed
pipes are now open to water infiltration into the roof and building interior.

26. Roof membrane was found to be punctured in the field of roof C1.

27. Typical view of punctured roof membrane on roof C1 that has been temporarily sealed
with plastic cement.

28. View of many damages and cuts as found on the surface of roof C1.

29. View of the Core Cut Test performed on the south arena roof A. Cut test indicates the
existing roofing components as follows: Wood deck, polystyrene type IV insulation,
four plies of #15 asphalt felts, fibrous glass insulation and two ply modified bituminous
roof membrane.

30. Roofing membrane was found to be blistered in the field of arena roof A.

31. Close-up view of corroded and damaged sheet metal flashing as found at the end
walls of sky light separating arena roofs A & B.

32. Arena roof A: vent stack rain cap collar was found to be unsealed due to poor caulking
conditions.

33. General view of the flat modified bituminous roofing system on roof section C1. Note
the amount of debris accumulated on the roof surface under the mechanical
equipment.

34. View of unsealed pitch pan around the column support of the rooftop mechanical unit

as found at the perimeter of roof C1.
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35. View of roof drain on roof section C1. Note that the drain strainer is missing and the
roof drain is partially plugged.

36. Curb flashing was found to be open around the gas pipe penetration into the building
on roof section C1.

37. View of collapsed duct cover as found on the corner of roof section C2.

38. Down pipe elbow was found to be missing at the bottom of scupper on roof C2.

39. View of open gap on the metal clad wall around pipe penetration, above roof section
G.

40. General view of the sloped modified bituminous roofing system on the gymnasium roof
section J.

41. Modified cap sheet membrane was found to be separated from the curb at the west
corner of roof section D.

42. Typical view of roof D with leaves and debris accumulated on surface.

43. Roof I: deteriorated caulking as found around electrical conduits.

44. Pourable mastic level was found to be low inside the pitch pan at the corner of roof D.

45. View of open gap between the top of masonry brick wall and perimeter metal flashing
of sloped metal roof section F.

46. Expansion joint cover connecting the duct work to the rooftop unit was found to be
torn, roof I.

47. Typical view of the duct work above roof I.

48. Hole as found at the top corner of duct work, as it enters the adjacent clad wall on roof
section |.

49. Deteriorated and cracked caulking as found at the top of tall cone flashing, roof section
I. Note that the rain collar is missing.

50. Typical view of the roof drain with leaves partially plugging the flow of water through
drain strainer, roof section I.

51. Rag was found to have been used to close a hole at the side of roof hatch on roof
section I.

52. General view of modified bituminous roofing system on the lower roof sections K & L.

53. View of deteriorated modified cap sheet membrane at the valley of roof section M.

54. Modified cap sheet flashing at the corner of rooftop fan unit was found to be separated

on roof section M.
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