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NEW 300mmØ HDPE
STORM SEWER SLOPED
AT 0.5% MIN, 33.0m LONG
INV IN = 46.515
INV OUT = 46.350


PROVIDE NEW DOG HOUSE STYLE
CONCRETE CATCH BASIN OVER EXISTING
STORM LINE. ADJUST INVERTS AS
REQUIRED TO MATCH EXISTING (TYP)


EX 450mmØ STORM


NEW CB#2
TOP EL. = 47.500
INV. OUT =  46.515


47.85


47.82


EXPANDED STORAGE YARD
FINISH WITH RAP


NEW CB#3
TOP EL. = 47.500
INV. IN = 46.350
INV IN/OUT = 46.275 + (MATCH EXISTING)


SLOPE GRADE AT 1:4 AWAY
EXPANDED PARKING AREA.
REINSTATE ALL DISTURBED
SURFACES
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1. CONTRACTOR SHALL COORDINATE THIS WORK AND
COOPERATE WITH THE OWNER AND AGENCIES HAVING
JURISDICTION.


2. CONTRACTOR MUST VISIT THE SITE AND BE FAMILIAR WITH
EXISTING CONDITIONS.


3. VERIFY ALL DIMENSIONS AND REPORT ANY DISCREPANCIES
TO THE CONSULTANT BEFORE PROCEEDING WITH THE WORK.


4. ALL DIMENSIONS AND ELEVATIONS ARE IN METRIC UNITS
U.N.O.


5. SURVEY DATA AND EXISTING TOPOGRAPHIC INFORMATION
HAS BEEN DETERMINED AND PROVIDED BY STANTEC AUGUST
2014.


6. PRIOR TO COMMENCING WORK, THE CONTRACTOR SHALL
VERIFY THE EXACT LOCATION AND ELEVATIONS OF ALL
EXISTING UTILITIES AND SERVICES (SHOWN OR NOT SHOWN
ON DRAWINGS) IN THE FIELD WITHIN THE CONTRACT LIMIT.
INFORMATION SHOWN ON PLANS IS APPROXIMATE ONLY.


7. UNDERGROUND WATER, SEWER, TELEPHONE AND POWER
SERVICES EXIST BENEATH THE SITE. EXERCISE CAUTION IN
EXCAVATION AND PROTECT FACILITIES FROM DAMAGE.
CONTRACTOR TO REPAIR DAMAGES AT NO COST TO THE
OWNER. WORK SHALL BE CARRIED OUT TO THE SATISFACTION
OF THESE AUTHORITIES. CONTACT UTILITIES BEFORE
EXCAVATING.


8. PRIOR TO CONSTRUCTION, CONTRACTOR MUST REVIEW
THE DEPTH OF ALL NEW UNDERGROUND SERVICES AND
AJUST DEPTH OF ALL SERVICES INCLUDING WATER, SANITAR
SEWER, STORM SEWER, U/G ELECTRICAL & COMMUNICATION,
WHERE INTERFERENCE OCCURS. ADVISE & OBTAIN APPROVAL
FROM CONSULTANT BEFORE PROCEEDING WITH ANY
CHANGES. COSTS ASSOCIATED WITH THIS TO BE INCLUDED IN
TENDER PRICE.


9. THE CONTRACTOR TO INCLUDE IN THE CONTRACT PRICE
COSTS ASSOCIATED WITH OVER EXCAVATION, BACKFILLING
AND REINSTATEMENT DUE TO POSSIBLE MISALIGNED
EXISTING UNDERGROUND SERVICES.


10. PERFORM WORK AND COMPLY WITH ALL FEDERAL,
PROVINCIAL AND MUNICIPAL BY-LAWS AND REGULATIONS.


11. CONTRACTOR IS RESPONSIBLE FOR THE SUPPLY,
INSTALLATION & TESTING FOR ANY ADDITIONAL MATERIALS &
EQUIPMENT NOT SPECIFIED OR INDICATED ON THE DRAWINGS
TO COMPLETE WORK ENSURING THAT ALL SYSTEMS ARE
FULLY OPERATIONAL AND MEETING THE  FUNCTIONAL
REQUIREMENT OF THIS PROJECT.


12. CONTRACTOR IS RESPONSIBLE FOR THE SUPPLY,
INSTALLATION AND TESTING OF ALL PIPES AND
APPURTENANCES AS PER APPLICABLE STANDARDS & AS
REQUIRED BY REGULATIONS FOR A COMPLETE OPERATIONAL
SYSTEM.


13. THE CONTRACTOR WILL BE REQUIRED TO MAINTAIN TWO
WAY TRAFFIC ON SITE AT ALL TIMES DURING THIS CONTRACT.
PROVIDE SIGNS, BARRICADES, FLAGGERS AS PER APPLICABLE
REGULATIONS.


14. REPAIR & REINSTATE DISTURBED ASPHALT PAVEMENT,
GRASSED & LANDSCAPED AREAS, SIGNS, ETC., DAMAGED BY
WORK OF CONTRACT INCLUDING ALL AREAS IMPACTED
BEYOND LIMIT OF CONTRACT. TOPSOIL & SEED ALL GRASSED
SURFACES.


15. ADJUST TOP OF ALL CB & MH COVERS, WATER VALVES,
CURB STOPS, AND ANY UTILITIES  AFFECTED BY THE WORK OF
THIS CONTRACT AND NECESSARY BY THE
CONSULTANT/OWNER TO SATISFY SITE CONDITIONS.


GENERAL NOTES:


1150 1150


ELEVATION ANCHORING DETAIL EMBEDDING DETAIL


FLOW


ATTACH FILTER FABRIC TO
50x75 POSTS WITH 3-32mm
ROOFING NAILS (OTHER
POSTS STAPLED)


60
0


15
0


150


SECTION


DETAILS 8, 9, 10 & 11 ARE TO BE READ IN CONJUNCTION WITH SPECIFICATIONS FOR EROSION CONTROL.
MEASURES ARE TO BE IN PLACE BEFORE ANY WORK ON SITE BEGINS AND ARE TO REMAIN IN PLACE
UNTIL THE WORK IS STABILIZED, (NO SEDIMENTARY RUN OFF TO AREAS OFF SITE IS ACCEPTABLE.)


DETAIL: SILT FENCE
C103C103
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50x75x1200 EVERY
SECOND POST


50x50x1200 POST


FILTER
FABRIC


EXCAVATE &
BACKFILL
TRENCH


FILTER FABRIC


DETAIL: SILT FENCE
C103C103
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DETAIL: EROSION CONTROL CHECK DAM
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DETAIL: EMBEDDING
C103C103


11
1:20


ANGLE FIRST STAKE
TOWARD PREVIOUSLY
LAID BALE


WIRE OR NYLON BOUND
BALES


2 REBARS, STEEL PICKETS, OR 50mm
x 50mm STAKES 450mm TO 600mm IN
THE GROUND


100mm
VERTICAL
FACE


FLOW


70mm ASPHALT "B" SEAL (N.I.C.)
125 mm RAP (EXIST.)


SECTION: PAVING SCHEDULE
C103C103
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HEAVY DUTY ASPHALT


125mm RECLAIMED ASPHALT
MINIMUM 500mm SELECT BORROW SUBBASE
(THICKNESS OF SB TO SUIT FINAL GRADES)


RECLAIMED ASPHALT
STORAGE LOT


RAP RELOCATED FROM NEW
WAREHOUSE EXCAVATION,
NO IMPORTED RAP REQUIRED


NOTE: SUITABLE STRUCTURAL
FILL FROM BUILDING PAD TO
BE USED FOR EXPANDED
ASPHALT STORAGE LOT.


610 DIA.


3 PAIR OF # 15 REBAR
ANCHORS WELDED TO  STEEL
PIPE


PROVIDE A 610mm DIA.
SONOTUBE FILLED SOLID W/
CONCRETE & WRAP WITH 2
LAYERS OF 10MIL POLY SHEET


TOP OF CONCRETE
CROWNED 13 mm


FINISH GRADE
TOP OF CONCRETE
SLOPED


12
00


HOT DIPPED GALVANIZED (HDG) 152mm
O.D x 6mm WALL THICKNESS FILLED
SOLID WITH CONCRETE. EXPOSED PIPE
TO RECEIVE 2 COATS OF PAINT (YELLOW)


15
25


10
0


DETAIL: EXTERIOR BOLLARDS (TYP.)
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MINIMUM CONTACT AREA FOR CONCRETE THRUST BLOCKS


MINIMUM DISTANCE FROM FITTING TO UNDISTURBED GROUND


THRUST COMPENSATED FOR BY MASS OF CONCRETE (ft )


PIPE DIA.
INCHES
4"
6"
8"
10"
12"
16"


PIPE DIAMETER


SEE DETAIL THIS SHEET FOR THRUST BLOCK CONFIGURATIONS.


THESE TABLES ARE BASED ON SOIL SUPPORTING CAPACITIES OF 14.5 PSI AND
AN INTERNAL PIPE PRESSURE OF 150.0 PSI. WHERE DIFFERENTIAL
SUPPORTING CAPACITIES OR INTERNAL PRESSURES ARE ENCOUNTERED,
CONTACT AREAS SHALL BE CALCULATED ACCORDINGLY. SAFE SUPPORTING
CAPACITY SHALL BE DETERMINED BY THE DESIGN ENGINEER, AND SHALL
INCLUDE AN APPROPRIATE FACTOR OF SAFETY.


BOND BREAKER PLACED
BETWEEN FITTING AND
CONC. THRUST BLOCK


UNDISTURBED
GROUND


BLANK END


CONCRETE THRUST
BLOCK


VERTICAL BEND


15M REBAR ANCHOR
HOOPS


NOTES:


2.


1.


CONCRETE
THRUST BLOCK


TEE


CONCRETE THRUST
BLOCK


UNDISTURBED
GROUND


HORIZONTAL BEND


BEND


VERTICAL THRUST BLOCKS


74.16
105.94
190.70


45° BEND


28.25
49.44


14.13


38.85
52.97
95.35


7.06
22.5° BEND


14.13
24.72


11.25° BEND


3


AREA, ft  FOR SOIL SUPPORTING CAPACITY OF 14.5 PSI


PIPE DIAMETER


12"
16"


8"
10"


4"
6"


13.78
18.94
33.69


CAP/PLUG
2.69
5.17
8.61


18.94
27.56
49.08


TEE


6.89
12.06


90° BEND
3.44


18"
24"
30"
40"


DISTANCE 
18"
18"


1.72
22.5° BEND


2.58
3.44
5.17
7.75
13.78


10.33
15.50
27.56


45° BEND


4.31
6.89


2.15


2.58
4.31
7.64


11.25° BEND


1.72
1.72


1.72


2


UNDISTURBED
GROUND


X


X


X


X


CONCRETE THRUST
BLOCK


UNDISTURBED
GROUND


13.78
18.94
33.69


2.69
5.17
8.61


12"
16"


8"
10"


4"
6"


38.85
52.97
95.35


7.06
14.13
24.72


THRUST BLOCK DETAILS & REQUIREMENTS
C103C103
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50mm X 1800mm RIGID
INSULATION WHERE DEPTH
FROM  INVERT TO FINISHED
GRADE IS LESS THAN 1.80m.
SEE SPECIFICATION.


WATER/STORM/SANITARY
PIPE


BEDDING SAND
(TYPE 4 FILL)


300 300


15
0


TYPE 5 FILL (SELECT BORROW)
IN 150mm LIFTS.


HAND GRADED


15
0SUMP


150mm MIN. OF CLASS 'A'
COMPACTED GRANULAR
BASE ON UNDISTURBED SOIL


PRECAST CONCRETE BASE


PVC STORM LINE, SEE
SITE PLAN FOR INVERT
ELEVATIONS
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MIN 2% SLOPE TO DRAIN


ADJUSTMENT GRADE RINGS


PRECAST CONCRETE SECTIONS


INTEGRAL GASKET (TYP.)


ALL JOINTS TO BE MADE
WATERTIGHT W/ O-RING GASKET
(TYP.)


FINISHED GRADE TO BE LEVEL WITH
TOP OF FRAME & COVER, SEE SITE
PLAN FOR APPLICABLE MATERIAL


HEAVY DUTY MUNICIPAL R31-IMP FRAME C/W
STORM FRAME & COVER, SEE SITE PLAN FOR
TOP OF COVER ELEVATIONS


MARKING TAPE (TYP.)


REFER TO SITE PLANS FOR
SURFACE FINISH


40
0


BENCHING (TYP.)


610RAMNEK SEALANT BETWEEN
CONSECUTIVE COURSES (TYP.)


SECTION: STORM MANHOLE/CATCHBASIN
C103C103
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SECTION: TYPICAL TRENCH
C103C103


2
1:20


PROVIDE TRENCH BOX, BRACING
OR SHORING AS REQUIRED BY
OH&S


1.  INSTALLATION OF ENVIRONMENTAL CONTROLS SHALL BE A
FIRST STEP IN THE CONSTRUCTION SEQUENCE, THEIR
DESIGN, INSTALLATION AND MAINTENANCE SHALL BE AS PER
PEI TIE'S ENVIRONMENTAL PROTECTION PLAN.
2.  CONSTRUCT AND INSTALL AT TOE OF SLOPE AROUND
PERIMETER OF ALL TEMPORARY AND PERMANENT
CONSTRUCTION AREAS INCLUDING AROUND STOCKPILES OF
FILL SILT FENCES & EROSION CONTROL DEVICES. ALL
ENVIRONMENTAL CONTROLS (E.G. SILT FENCING, CHECK
DAMS, SEDIMENT COLLECTION PONDS, ETC.) SHALL BE IN
PLACE PRIOR TO, DURING AND AFTER PROJECT ACTIVITIES TO
AVOID OFFSITE SILTATION.


3.  ENSURE THAT ALL SILT FENCES ARE IN PLACE AND
MAINTAINED ON A DAILY BASIS TO PREVENT SEDIMENTS FROM
THE WORK AREAS FROM ENTERING WATER COURSE.
MAINTAIN FENCE AT ALL TIMES AND REPLACE IF DAMAGED.
REMOVE ACCUMULATED SEDIMENTS TO PREVENT BLOCKAGE
OF FENCES AND DAMS OR AS DIRECTED BY CONSULTANT.
REMOVE AND REPLACE EROSION CONTROL STRUCTURES
WHEN THEY BECOME CLOGGED WITH SOIL PARTICLES OR AS
DIRECTED BY CONSULTANT REPAIR ALL DAMAGES CAUSED BY
SOIL EROSION OR CONSTRUCTION ACTIVITIES AT OR BEFORE
THE END OF EACH WORKING DAY.


4.  WHERE REQUIRED, CONSTRUCT A SEDIMENT COLLECTION
POND AT END OF THE OUTFALL & AT THE END OF THE DITCHES
TO FILTER SEDIMENT FROM SURFACE RUNOFF BEFORE IT IS
DISCHARGED TO WATERCOURSE.


5.  ENSURE THAT RUNOFF IS DIRECTED THROUGH SEDIMENT
COLLECTION PONDS.


6.  DO NOT DISTURB EXISTING VEGETATION ANY MORE THAN
NECESSARY TO COMPLETE THE PROJECT.


7.  INSTALL A LAYER OF MULCH OR AN EROSION CONTROL
BLANKET TO ALL EXPOSED SLOPES THAT IS NOT IMMEDIATELY
UNDER CONSTRUCTION APPLIED AND MAINTAINED UNTIL THE
AREA IS READY TO BE COMPLETED, SHAPED AND STABILIZED
WITH SEEDING, SOD OR RIP-RAP.


8.  TOPSOIL & SEED ALL EXPOSED & BARREN SOIL AS SOON AS
POSSIBLE.


9.  ENVIRONMENTAL PROTECTION MEASURES SHALL BE
CARRIED OUT TO THE SATISFACTION OF THE CONSULTANT &,
AUTHORITIES HAVING JURISDICTION AND THE COST OF ALL
THESE DEVICES & MEASURES SHALL BE INCLUDED IN THE
CONTRACT PRICE.


10.  REPORT ANY DOUBTFUL CONDITIONS REQUIRING
DECISIONS & SECURE DIRECTIONS FROM THE CONSULTANT
BEFORE PROCEEDING WITH THE WORK.


11.  THE CONTRACTOR IS TO HAVE ON HAND, THE
APPROPRIATE EMERGENCY RESPONSE PHONE NUMBERS AND
CONTACTS TO ALERT THE APPROPRIATE AUTHORITIES OF
POSSIBLE CONTAMINATION SHOULD A SPILL OCCUR.


ENVIRONMENTAL PROTECTION NOTES:
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100 mm (4") TOE DRAIN PIPE
VENTED TO SURFACE


RETAINED SOIL


ROCK SHAPE/STYLE TO BE CONFIRMED
WITH OWNER. COORDINATE WITH
MANUFACTURER FOR DESIGN
STANDARDS & PROVIDE STAMPED
SHOP DRAWINGS APPROVED BY A
QUALIFIED ENGINEER LICENSED TO
PRACTICE ON PRINCE EDWARD ISLAND.
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1:25
RETAINING WALL @ LOADING DOCK6


BARRIER HANDRAIL ALONG TOP
OF RETAINING WALL. CONSTRUCT
FROM 42mm STANDARD PIPE, HOT
DIPPED GALVANIZED.


CLASS 'A' GRAVEL
COMPACTED TO
100% SPMD


ASPHALT
PAVEMENT
REFER TO
SITE PLAN


GEOTEXTILE FILTER FABRIC


300


SECTION: PRECAST BLOCK
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REDI ROCK PRECAST
CONCRETE BLOCKS. CAP
BLOCK @ TOP OF WALL


11
00


POST SPACING @ 2m+/- O.C.


MIDDLE RAIL CENTERED
STEP TOP OF WALL TO
MATCH NEW GRADES


1
3


REFER TO SITE PLAN
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0 


M
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SLOPE TO MATCH
EXISTING GRADE


SECTION: DRAINAGE SWALE
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SLOPE


ROAD SHOULDER


1
3


REFER TO SITE PLAN


DUCTILE IRON PLATE


CONCRETE THRUST BLOCKS W/ 13mm
GALV. STEEL ANCHOR RODS (TYP). KEEP
JOINTS, COUPLING & DRAIN HOLES FREE
OF CONCRETE. THRUST BLOCKS TO BE
FULL WIDTH OF TRENCH. PLACE BOND
BREAK BTWN FITTING & THRUST BLOCK.


FINISH GRADE. SLOPE TO
MATCH SITE CONDITION &
ELEVATIONS. CONFIRM
ELEVATION BEFORE
INSTALLING HYDRANT OR
ORDERING BOX & EXT. ROD


40mm O.D. P.E. PIPE
(ORANGE 1.8m LONG)


FIRE HYDRANT TO ULC-S-520 2 HOSE, 1
PUMPER, 150 MECH. JOINT INLET,
INTERNAL DRAINS OPEN FOR FREE
DRAINING OF HYDRANT BARREL.
ROTATION, THREADS & PAINTING TO
LOCAL FIRE DEPARTMENT STANDARDS,
C/W SEAT WRENCH. MACAVITY NO. 67
HYDRANT OR APPROVED EQUAL.


SCOTCHLITE


CONC. THRUST BLOCK


VALVE BOX
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D > 1500mm


FINISHED
GRADE150


APPROVED BACKFILL
COMPACTED IN 300mm
THICK LAYERS


PIPE BEDDING AND PROTECTION
PLACED BY HAND AND COMPACTED IN
150mm THICK LIFTS


1 LAYER OF GEOSYNTHETIC FILTER
FABRIC SEPARATING PIPE
PROTECTION AND CLEAR STONE


CLEAR STONE (25mm) PLACED BY
HAND AND COMPACTED IN 150mm
THICK LAYERS TO 150mm ABOVE
PIPE


MECHANICALLY RESTRAIN
HYDRANT BACK TO
VALVE/ANCHOR TEE


150mm GATE
VALVE


HYDRANT ANCHOR TEE


WATERMAIN


SLOPE BOTTOM OF
TRENCH MIN. 2.0%
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ROUGH CARPENTRY & WOOD TRUSS NOTES: 1. ALL WOOD STRUCTURAL MEMBERS, ASSEMBLIES AND ALL WOOD STRUCTURAL MEMBERS, ASSEMBLIES AND FASTENERS SHALL CONFORM TO THE REQUIREMENTS OF CSA STANDARD 086.1 (LATEST EDITION). 2. ALL LUMBER SHALL BE IDENTIFIED BY THE GRADE MARK IN ALL LUMBER SHALL BE IDENTIFIED BY THE GRADE MARK IN ACCORDANCE WITH THE MARKING PROVISIONS OF CSA STANDARD 0141. 3. ALL LUMBER SHALL BE STRUCTURAL GRADE DRY, SPF NO. 2 ALL LUMBER SHALL BE STRUCTURAL GRADE DRY, SPF NO. 2 MINIMUM, MOISTURE CONTENT NOT GREATER THAN 19% AT INSTALLATION. 4. ALL PLYWOOD SHALL BE EXTERIOR GRADE DOUGLAS FIR ALL PLYWOOD SHALL BE EXTERIOR GRADE DOUGLAS FIR PLYWOOD TO CSA 0121 AND MANUFACTURED WITH WATERPROOF GLUE. 5. UNLESS NOTED OTHERWISE PROVIDE FULL WIDTH 38mm UNLESS NOTED OTHERWISE PROVIDE FULL WIDTH 38mm (1-1/2") THICK WOOD NAILER PLATE ON FLANGES OF STEEL BEAMS AS REQUIRED. SECURE WITH 12mm (1/2") DIA. BOLTS AT 610mm (24") ON CENTER STAGGERED. 6. PROVIDE GALVANIZED METAL JOIST HANGERS WHERE JOISTS PROVIDE GALVANIZED METAL JOIST HANGERS WHERE JOISTS NOT SUPPORTED ON WALLS OR BEAMS. SIZE ADEQUATE TO SUPPORT DESIGN LOADS. 7. ALL FASTENERS AND METAL IN CONTACT WITH PRESSURE ALL FASTENERS AND METAL IN CONTACT WITH PRESSURE TREATED LUMBER SHALL BE HOT DIPPED GALVANIZED OR APPROVED EQUAL. 8. ALL BEARING SHALL BE CONTINUOUS TO FOUNDATION UNLESS ALL BEARING SHALL BE CONTINUOUS TO FOUNDATION UNLESS NOTED OTHERWISE. 9. SHEATHING SHALL BE FASTENED AT 150mm (6") ON CENTER SHEATHING SHALL BE FASTENED AT 150mm (6") ON CENTER AT EDGES AND END SUPPORTS AND AT 300mm (12") CENTERS AT INTERMEDIATE SUPPORTS. 10. REQUIRED TRUSS/JOIST ANCHORS, CLIPS, HANGERS, ETC. REQUIRED TRUSS/JOIST ANCHORS, CLIPS, HANGERS, ETC. SHALL BE DESIGNED AND SUPPLIED BY TRUSS/JOIST MANUFACTURER TO ACCOMMODATE ALL LOADS, INCLUDING UPLIFT. 11. VENTILATE AND FIRE STOP ALL SPACES TO NBCC VENTILATE AND FIRE STOP ALL SPACES TO NBCC REQUIREMENTS. 12. ALL TRUSSES SHALL BE DESIGNED FOR SNOW AND WIND LOAD ALL TRUSSES SHALL BE DESIGNED FOR SNOW AND WIND LOAD AS PER NBCC AND INCREASED LOADS FOR SNOW DRIFT AT HIGHER OBSTRUCTIONS. 13. DESIGN TO SUPPORT THE LOADS INDICATED WITH A MAXIMUM DESIGN TO SUPPORT THE LOADS INDICATED WITH A MAXIMUM SPAN DEFLECTION, UNDER LIVE LOAD, OF 1/240 FOR ROOF AND 1/480 FOR FLOOR. TRUSS MANUFACTURER TO SIZE AND PROVIDE REQUIRED LVL BEAMS. INCORPORATE PIGGYBACK TRUSSES AS REQUIRED. 14. DESIGN TEMPORARY ROOF AND WALL BRACINGS TO SUPPORT DESIGN TEMPORARY ROOF AND WALL BRACINGS TO SUPPORT LOADS. 15. PROVIDE HORIZONTAL BRIDGING AS REQUIRED BY TRUSS PROVIDE HORIZONTAL BRIDGING AS REQUIRED BY TRUSS DESIGN. REFER TO TRUSS SUPPLIERS SHOP DRAWINGS (U.N.O.). 16. MANUFACTURED WOOD TRUSS SYSTEM TO BE DESIGNED BY MANUFACTURED WOOD TRUSS SYSTEM TO BE DESIGNED BY MANUFACTURER AND SEALED BY AN ENGINEER LICENSED TO PRACTICE IN PEI. 17. PROVIDE GABLE END TRUSSES AS REQUIRED ALL LOCATIONS. PROVIDE GABLE END TRUSSES AS REQUIRED ALL LOCATIONS. PROVIDE TYPICAL TRUSS AND GABLE END TRUSSES WHERE STEEL BEAM IS NOT DETAILED AT GABLE END. 18. PROVIDE 38mm x 89mm STRAPPING AT 1800mm c/c ON TOP PROVIDE 38mm x 89mm STRAPPING AT 1800mm c/c ON TOP AND ACROSS BOTTOM CHORD OF WOOD TRUSSES. 19. COORDINATE TRUSS DESIGN AND CONFIGURATION WITH ROOF COORDINATE TRUSS DESIGN AND CONFIGURATION WITH ROOF MOUNTED MECHANICAL EQUIPMENT AND MECHANICAL DUCTING AND ADJUST TRUSS WEBBING AS REQUIRED TO SUIT.
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STRUCTURAL STEEL DESIGN NOTES: 1. THE CONTRACTOR IS RESPONSIBLE FOR THE DESIGN, THE CONTRACTOR IS RESPONSIBLE FOR THE DESIGN, FABRICATION, SHIPPING, ERECTION OF THE STRUCTURAL STEEL SYSTEM AS INDICATED ON THE TENDER DRAWINGS.   2. DESIGN AND FABRICATE ALL STRUCTURAL STEEL MEMBERS DESIGN AND FABRICATE ALL STRUCTURAL STEEL MEMBERS INCLUDING OWSJ,  DECKING, BRACING, CONNECTIONS, BASE PLATES, ETC. TO THE SPECIFIED LOADING AS INDICATED, 2015 NBCC LOADING REQUIREMENTS AND APPLICABLE CODES AND STANDARDS. CONTRACTOR TO DETERMINE FINAL ORIENTATION OF STEEL BEAMS, COLUMNS AND OWSJ. 3. DESIGN, DETAIL AND FABRICATE ALL STRUCTURAL STEEL DESIGN, DETAIL AND FABRICATE ALL STRUCTURAL STEEL MEMBERS IN ACCORDANCE WITH LATEST CSA S16.1. 4. ALL BEAMS, CHANNELS, COLUMNS ANGLES SHALL CONFORM TO ALL BEAMS, CHANNELS, COLUMNS ANGLES SHALL CONFORM TO THE LATEST ISSUE OF CAN/CSA-G40.20/G40.21,  GRADE 350W. WELDING IN ACCORDANCE WITH CSA W59. 5. STEEL ERECTION DRAWINGS, JOISTS DESIGN AND SHOP STEEL ERECTION DRAWINGS, JOISTS DESIGN AND SHOP DRAWINGS, AND DECK DRAWINGS SHALL BE SUBMITTED FOR APPROVAL SHOWING THE ADDITIONAL DETAILS, WELDING, ETC., AND SHALL BE STAMPED BY A PROFESSIONAL ENGINEER REGISTERED TO PRACTICE IN THE PROVINCE WHERE THE STRUCTURE IS LOCATED. 6. THE STEEL ERECTOR SHALL BE RESPONSIBLE FOR SUPPLYING, THE STEEL ERECTOR SHALL BE RESPONSIBLE FOR SUPPLYING, ERECTING AND REMOVING ALL TEMPORARY BRACING AS REQUIRED. 7. ALL OPENINGS SHALL BE COORDINATED WITH ARCHITECTURAL, ALL OPENINGS SHALL BE COORDINATED WITH ARCHITECTURAL, MECHANICAL AND ELECTRICAL DRAWINGS EVEN THOUGH REQUIRED OPENINGS ARE NOT SHOWN ON STRUCTURAL DRAWINGS. 8. DESIGN OF JOISTS TO BE BASED ON A YIELD STRENGTH OF DESIGN OF JOISTS TO BE BASED ON A YIELD STRENGTH OF 380MPA.THE MATERIALS, FABRICATION AND ERECTION OF JOISTS AND BRIDGING SHALL CONFORM WITH THE REQUIREMENTS OF CAN/CSA S16.1. DEPTH AND SPACING OF OWSJ TO MEET APPLICABEL DESIGN LOADING. 9. THE JOISTS SHALL BE DESIGNED TO SUPPORT THE LOADS THE JOISTS SHALL BE DESIGNED TO SUPPORT THE LOADS INDICATED WITH A MAXIMUM SPAN DEFLECTION, UNDER LIVE LOAD, OF 1/240 FOR ROOF JOISTS. JOISTS TO BE DESIGNED TO CARRY LOADS DUE TO MECHANICAL EQUIPMENTS AS INDICATED. ALL JOISTS SHOE DEPTH TO BE 100mm (4") DEEP UNLESS OTHERWISE REQUIRED BY DESIGN. BRIDGING APPLIES AT TOP AND BOTTOM CHORDS OF JOISTS AS REQUIRED PER JOIST DESIGN. 10. SNOW LOAD ON ROOF ADJACENT TO HIGHER  ROOF OR SNOW LOAD ON ROOF ADJACENT TO HIGHER  ROOF OR OBSTRUCTION SHALL BE INCREASED FOR DRIFT AND BUILT UP LOADS AS PER THE 2015 NBCC. 11. ALLOW IN PRICE FOR 8" WIDE HSS HORIZONTAL GIRT OVER ALLOW IN PRICE FOR 8" WIDE HSS HORIZONTAL GIRT OVER WINDOWS AND TOP OF GLAZING. DEPTH OF HSS TO BE AS PER DESIGN REQUIREMENTS. FINAL ELEVATION OF GIRTS TO BE DETERMINED DURING SHOP DRAWING REVIEW.
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PLAN - BASE PLATES
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STEEL COLUMN
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25mm THK PL
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(4) TYPE TYPE "AB2"  (TYP UNO)
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NOTE: PROVIDE (4) TYPE  PROVIDE (4) TYPE "AB1" ANCHOR BOLTS AT ALL BRACED BAY COLUMNS.
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19mm THK PL
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(4) TYPE TYPE "AB2"  (TYP)
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DETAIL - ANCHOR BOLTS
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STANDARD NUT & WASHER
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STANDARD NUT & PL 10x63x63 WASHER
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TOP OF CONC. PIER LINE
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32mm DIA. ROD
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20mm DIA. ROD
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2 STANDARD NUTS C/W 1 PLAIN 6mm THICK x 100mm DIA. CIRCULAR WASHER
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1.  PLATE WASHERS TO BE SAW CUT OR GAS CUT. 2. AT BRACED LOCATIONS, PRESTRESS ANCHOR RODS BY TURNING THE NUT HALF A TURN BEYOND SNUG POSITION.
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LEGEND


NEW PARTITION (REFER TO FLOOR PLAN 
FOR WALL TYPE)


UNIT TAG AND NUMBER


DOOR TAG


WALL TAG


1 HR FIRE RESISTANCE RATING (REFER TO
WALL SCHEDULE)


SIAMESE FIRE DEPARTMENT CONNECTION


EW1


100.1


ROOM NAME
101


EMERGENCY EYEWASH STATION


HOSE BIB


GENERAL NOTES


1. VERIFY ALL DIMENSIONS AND REPORT ANY DISCREPANCIES TO 
THE CONSULTANT BEFORE PROCEEDING WITH THE WORK.


2. THE WORK SHALL BE IN ACCORDANCE WITH THE NATIONAL 
BUILDING CODE OF CANADA (NBCC 2015) & CSA 2018 B651-18 
UNLESS OTHERWISE NOTED ON THE DRAWINGS.


3. COMPLY WITH ALL LOCAL MUNICIPAL AND PROVINCIAL BY-LAWS 
AND REGULATIONS.


4. CONTRACTOR TO VERIFY LOCATION OF ALL UTILITIES PRIOR TO 
EXCAVATION.


5. BENCH MARKS TO BE ESTABLISHED BY CONTRACTOR.


6. ALL PENETRATIONS IN RATED PARTITIONS AND/OR FLOOR 
ASSEMBLIES FOR PLUMBING, DUCTING OR ELECTRICAL ARE TO BE 
SEALED. FIRE STOP IN ACCORDANCE WITH WALL AND/OR FLOOR 
TYPES. SUBMIT ULC DETAILS AND MATERIALS DURING SHOP 
DRAWING PROCESS FOR REVIEW PRIOR TO INSTALLATION.


7. ALL WOOD FRAMING TO BE CONSTRUCTED OF APPROVED 
MATERIALS AND LATERALLY STRAPPED AND SUPPORTED AS PER 
NBCC 2015 STRUCTURAL REQUIREMENTS.


8. VENT ALL FANS TO OUTSIDE AIR THROUGH VENT C/W HOOD.


9. PROVIDE SUB-SLAB DEPRESSURIZATION DETAIL FOR FUTURE 
RADON GAS TESTING AS PER NBCC 2015 REQUIREMENTS.


10. ALL WALL DIMENSIONS ARE TO FINISH FACE OF GYPSUM WALL 
BOARD UNLESS NOTED OTHERWISE.


11. ALL OTHER DISCIPLINES SHOWN FOR GENERAL INTENT ONLY. 
REFER TO CORRESPONDING DRAWINGS.


12. STAIR CONSTRUCTION:
• RUN (MIN. NOSING TO NOSING): 280mm
• RISE: MAX. 180mm, MIN. 125mm
• GUARDRAIL: PICKETS TO BE MAX. 100mm O.C. GUARD TO BE MIN. 


1070mm HIGH ABOVE NOSING OF STAIR TREAD AND LANDING.
• HANDRAIL: 915mm HIGH ABOVE NOSING OF STAIR TREAD (BOTH 


SIDES). EXTEND HANDRAIL ONE TREAD DEPTH + MIN. 300mm 
HORIZONTAL AT BOTTOM OF STAIRS. HANDRAIL AT TOP OF 
STAIRS TO BE MIN. 300mm HORIZONTAL. HANDRAIL DIAMETER TO 
BE MAX. 33mm.


13.REFER TO TOILET ACCESSORIES SCHEDULE IN THE 
SPECIFICATION FOR ALL TAGS.


14.CONTRACTOR TO COORDINATE ANY CRANE AND BOOM TRUCK 
WORK WITH CONSULTANT AND PEI DTI MINIMUM 72 HOURS IN 
ADVANCE OF PLANNED WORK.


15.REFER TO FLOOR FINISH PLANS FOR ALL WALL FINISHES 
INCLUDING METAL CLADDING, PAINT AND PLYWOOD WALL FINISH.
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FINISH SIDE


APPROXIMATE LOCATION 
OF NEW BUILDING
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DOOR & FRAME SCHEDULE ABBREVIATIONS


HM


PS


HOLLOW METAL


PRESS STEEL


DOOR SCHEDULE NOTES


1. ALL INTERIOR DOOR FRAMES TO BE INSTALLED 150mm 
FROM ADJACENT WALL UNLESS NOTED OTHERWISE.


2. REFER TO SPECIFICATION FOR DOOR HARDWARE.


3. ALL EXTERIOR DOOR FRAMES AND THRESHOLDS TO BE 
THERMALLY BROKEN.


4. ALL EXTERIOR DOOR AND FRAMES TO BE INSULATED.


5. REFER TO MATERIAL/FINISH SCHEDULE FOR ALL MATERIAL 
TAGS.


6. ALL GLAZING IN EXTERIOR DOORS & FRAMES GL-3.


7. ALL GLAZING IN RATED DOORS AND FRAMES GL-1.


8. ALL GLAZING IN INTERIOR DOORS AND FRAMES GL-2.


9. DOORS, FRAMES AND HARDWARE TO MATCH WALL FIRE 
RESISTANCE RATING. REFER TO DOOR SCHEDULE FOR 
RATING.


10. ALL FRAMES F1 UNLESS NOTED OTHERWISE.


11. ALL DOORS ARE HOLLOW METAL UNLESS NOTED 
OTHERWISE.


12. ALL FRAMES ARE PRESSED STEEL UNLESS NOTED 
OTHERWISE.


13. ALL EXTERIOR DOORS & FRAMES ARE PAINTED P-1.


14. ALL INTERIOR DOORS & FRAMES ARE PAINTED P-2.


15. ALL OVERHEAD / ROLLING SERVICE DOORS ARE 
DIMENSIONED TO THE ROUGH OPENINGS. DOORS TO 
OVERLAP HEAD AND JAMB ROUGH OPENINGS BY 2".
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UNIVERSAL WASHROOM NOTES:


1. A CLEAR FLOOR AREA OF 1700 x 1700mm (67" x 
67") SHALL BE PROVIDED AT THE DOOR AND 
WITHIN A UNIVERSAL WASHROOM.


2. A CLEAR TRANSFER SPACE 900 x 1500mm (36" x 
60") SHALL BE PROVIDED BESIDE THE TOILET 
(MEASURED FROM THE RIM).


3. THE FLUSH VALVE OF A TOILET SHALL BE 
LOCATED ON THE TRANSFER SIDE.


4. LAVATORIES SHALL HAVE A CLEAR FLOOR AREA 
800 x 1350mm (31" x 53") CENTERED ON THE 
LAVATORY, OF WHICH NOT MORE THAN 480mm 
(18") MAY BE UNDER THE LAVATORY.


5. TOWEL DISPENSER/HAND DRYER AND SOAP 
DISPENSER SHALL BE LOCATED WITHIN A 500mm 
(19") REACH OF A PERSON SEATED AT THE 
LAVATORY.


6. SHALL BE EQUIPPED WITH AN EMERGENCY CALL 
SYSTEM THAT CAN BE ACTUATED BY A CONTROL 
LOCATED INSIDE THE WASHROOM WHICH WILL 
ACTIVATE AN AUDIBLE AND VISUAL SIGNAL BOTH 
INSIDE AND OUTSIDE THE WASHROOM.


7. THE DOOR SHALL HAVE A LOCKING MECHANISM 
CAPABLE OF BEING UNLOCKED FROM THE 
OUTSIDE.


WALL


FINISH FLOOR


WALL


GRAB BAR 2 
(GB2)
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Infrastructure
DTI Project No 2755-20093


May 11, 2021


JDA


SDM355 Brackley Point Road
Brackley, PE


EXTERIOR WALL SCHEDULE
TYPE DESCRIPTION REMARKS
EW1 - METAL CLADDING (VERTICAL) TYPE 1


- 19mm X 63.5mm WOOD STRAPPING @ 610mm O.C.
(HORIZONTAL)
- 38mm RIGID INSULATION (R8.5)
- AIR BARRIER
- 13mm PLYWOOD SHEATHING
- 38mm x 235mm WOOD STUDS @ 400mm O.C. C/W BATT
INSULATION (R14+R24=R38)
- POLY VAPOUR BARRIER
- SEE FLOOR FINISH PLANS FOR FINISH MATERIAL


FLOOR TYPE SCHEDULE
TYPE DESCRIPTION REMARKS


F1 - CONCRETE FLOOR (REFER TO STRUCTURAL FOR
THICKNESS)
- 10 MIL POLY VAPOUR BARRIER
- 50mm RIGID INSULATION
- COMPACTED MATERIAL (REFER TO STRUCTURAL AND
GEOTECHNICAL)


F2 - 100mm CONCRETE (MEASURED FROM BOTTOM OF
METAL DECKING)
- 38mm METAL DECKING
- FLOOR JOISTS AND STRUCTURE
- REFER TO RCP FOR CEILING FINISH
- NO SPRAY FIRE PROOFING REQUIRED


FIRE SEPARATION WITH NON-COMBUSTIBLE CONSTRUCTION


INTERIOR WALL SCHEDULE
TYPE DESCRIPTION NBCC FIRE RATING STC REMARKS


W1 - 1 LAYER, 16mm GYPSUM WALL BOARD
- 38mm x 89mm WOOD STUDS @ 400mm O.C. C/W
ACOUSTIC INSULATION (MINERAL WOOL), FILL CAVITY
- 1 LAYER, 16mm GYPSUM WALL BOARD


W2 - 1 LAYER, 16mm GYPSUM WALL BOARD TYPE X
- 38mm x 89mm WOOD STUDS @ 400mm O.C. C/W
ACOUSTIC INSULATION (MINERAL WOOL), FILL CAVITY
- 1 LAYER, 16mm GYPSUM WALL BOARD TYPE X


NBC 2015, W1a 1 HR. 36


W3 - 1 LAYER, 16mm GYPSUM WALL BOARD TYPE X
- 38mm x 140mm WOOD STUDS @ 400mm O.C. C/W
ACOUSTIC INSULATION (MINERAL WOOL), FILL CAVITY
- 1 LAYER, 16mm GYPSUM WALL BOARD, TYPE X


NBC 2015, W1a 1 HR. 36


W4 - 1 LAYER, 16mm GYPSUM WALL BOARD TYPE X
- 38mm x 184mm WOOD STUDS @ 400mm O.C. C/W
ACOUSTIC INSULATION (MINERAL WOOL), FILL CAVITY
- 1 LAYER, 16mm GYPSUM WALL BOARD TYPE X


NBC 2015, W1a 1 HR. 36


W5 - SEE FLOOR FINISH PLANS FOR FINISH MATERIAL
- 38mm x 184mm WOOD STUDS @ 400mm O.C. C/W
ACOUSTIC INSULATION (MINERAL WOOL), FILL CAVITY
- SEE FLOOR FINISH PLANS FOR FINISH MATERIAL


ROOF TYPE SCHEDULE
TYPE DESCRIPTION REMARKS


R1 - 2 PLY SBS MEMBRANE (LIGHT GRAY)
- PROTECTION BOARD
- 165mm RIGID INSULATION (MIN. R37)
- VAPOUR BARRIER, SELF ADHESIVE MEMBRANE
- 19mm PLYWOOD SHEATHING, T&G
- WOOD TAPERED TRUSSES (REFER TO STRUCTURAL
FOR SPACING & DEPTH)
- 19mm x 63.5mm WOOD STRAPPING @ 400mm O.C.
- 1 LAYER, 16mm GYPSUM WALL BOARD, TYPE X


PROJECT INFORMATION:


ADDRESS: 355 BRACKLEY POINT ROAD
MUNICIPALITY: RURAL MUNICIPALITY OF BRACKLEY
ZONING: M1 INDUSTRIAL


GROSS AREA LEVEL 1: 1156m²
GROSS AREA LEVEL 2: 428m²


TOTAL: 1584m²


NOTE: 


- STUD SPACING ON STRUCTURAL DRAWINGS OVERRIDES THE ARCHITECTURAL STUD SPACING.
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METAL CLADDING PROFILES1


Context plan


DOOR SCHEDULE AND FRAME SCHEDULE
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001.1 Loading 914 2134 44 D-1 HM PS X X X X X X X X X X X
001.2 Loading 3050 3050 50 D-3 HM SPEC X SEE SPEC
001.3 Loading 2440 2750 50 D-3 HM SPEC X SEE SPEC
002.1 DTI Storage 914 2134 44 D-1 HM PS X X X X X X X X
002.2 DTI Storage 3050 3050 50 D-3 HM SPEC X SEE SPEC
002.3 DTI Storage 914 2134 44 D-1 HM PS X X X X X X X X NO HARDWARE ON EXTERIOR FACE OF DOOR, NO EXTERIOR ACCESS
003.1 Health PEI Storage 914 2134 44 D-1 HM PS X X X X X X X X
003.2 Health PEI Storage 3050 3050 50 D-3 HM SPEC X SEE SPEC
003.3 Health PEI Storage 914 2134 44 D-1 HM PS X X X X X X X X NO HARDWARE ON EXTERIOR FACE OF DOOR, NO EXTERIOR ACCESS
004.1 DTI Storage 45 MIN 914 2134 44 D-1 HM PS X X X X X X X X X CARD READER ON CORRIDOR SIDE
004.2 Health PEI Storage 45 MIN 914 2134 44 D-1 HM PS X X X X X X X X X CARD READER ON CORRIDOR SIDE
005.1 Office 914 2134 44 D-1 HM PS X X X X X
006.1 Storage 914 2134 44 D-1 HM PS X X X X X X
007.1 Office 914 2134 44 D-1 HM PS X X X X X
008.1 Janitor 45 MIN 914 2134 44 D-1 HM PS X X X X X X
009.1 Kitchen 914 2134 44 D-1 HM PS X X X X X
010.1 W/R 914 2134 44 D-1 HM PS X X X X X
011.1 Fire Pump Room 914 2134 44 D-1 HM PS X X X X X X X X X
101.1 Mechanical Room 45 MIN 1829 2134 44 D-2 HM PS X X X X X X X X X
102.1 Electrical 45 MIN 914 2134 44 D-1 HM PS X X X X X X
103.2 Second Level Storage 914 2134 44 D-1 HM PS X X X X X X X X NO HARDWARE ON EXTERIOR FACE OF DOOR, NO EXTERIOR ACCESS
103.5 Second Level Storage 45 MIN 1067 2134 44 D-1 HM PS X X X X X X X
ST001.1 Stair 45 MIN 1067 2134 44 D-1 HM PS X X X X X X X
ST001.2 Stair 914 2134 44 D-1 HM PS X X X X X X X X NO HARDWARE ON EXTERIOR FACE OF DOOR, NO EXTERIOR ACCESS


1 : 50
Door Types


1 : 50
Frame Types


1 : 50
Interior Window Types


1 : 20
Typical Mounting Heights


No. Description Date


0 Issued for Tender 2021-05-11







BUILDING CODE REVIEW (NBCC 2015)


1. Building Definition
a. Governing Code: National Building Code 2015 (NBC 2015)
b. Building Height: 2 storey
c. Building Area: 


i.1156 m2 / 12,443 sqft 
d. Streets: 3.2.2.10. The building faces two streets. (Street must be 9m wide or more in width or 
be an access route of 6m wide or more)


i. A building faces one street when not less than 25% of its perimeter is within 15m of the 
street or access route.
ii. A building faces two streets when not less than 50% of its perimeter is within 15m of the 
street or access route.
iii. A building faces three streets when not less than 75% of its perimeter is within 15m of 
the street or access route.


e. Major Occupancies: Group F2, Division 2 / Warehouse
f. Subsidiary Occupancies: Group D, Offices
g. Article of Construction: 3.2.2.79. Group F, Division 2, up to 2 storeys, Sprinklered


i. Max. Building area: Not more than 1800 m2 if 2 storeys in height.
ii. Construction Type:


1. Code: Permitted to be of combustible or non-combustible construction used singly or in 
combination 
2. Provided: Combustible with small percentage of non-combustible.


iii. Floor Assemblies:
1. Code: Shall be fire separations and, if of combustible construction, shall have a fire 
resistance rating (FRR) not less than 45 minutes.
2. Provided: Non combustible and 45 minute combustible.


iv. Mezzanine: 
1. Code: No requirement noted in code for this article of construction.
2. Provided: not applicable


v. Load Bearing Walls, Columns supporting an assembly required to have a FRR.
1. Code: Shall have a FRR not less than 45 minutes, or be of non-combustible 
construction
2. Provided: 45 minutes


vi. Roof Assembly: 
1. Code: Fire Blocks in Horizontal Concealed Spaces 3.1.11.5. The roof assembly shall 
be separated by construction conforming to 3.1.11.7. into compartments not more than 
300m2 in area with no dimension more than 20m / 65 ft.
2. Provided: 45 minute rated ceiling


h. Sprinklers: Provided 
i. Fire Walls: None. 
j. Interconnected floor space: Not applicable


2. Exits
a. Criteria for one exit: 3.4.2.1.B. Group D


i. Code: If a floor area that is sprinklered throughout, and the floor area is not more than 
300m2, one exit can be provided. Max travel distance per below.
ii.Provided: More than one exit is required.


b. Criteria for one exit: 3.4.2.1.B. Group F2
i. Code: If a floor area that is sprinklered throughout, and the floor area is not more than 
200m2, one exit can be provided. Max travel distance per below.
ii.Provided: More than one exit is required.


c. Travel Distance: 3.4.2.5 
i. Code: The travel distance to at least one exit shall be not more than:


1. 45m in a business and personal services occupancy
2. 45m in Group F2


d. Exit Signs: 3.4.5. 
i. Code: Required if a building is over 2 stories in building height and having an occupant 
load of more than 150.
ii.Provided: Exit signs throughout.


3. Building Life Safety Systems
a. Standpipe: 3.2.5.8 


i. Code: Not required.
4. Access Routes


a. 3.2.5.4. A building which is more than 3 storeys in building height or more than 600m2 in 
building area shall be provide with access routes for fire department vehicles.
b. 3.2.5.5. Access routes shall be located not less than 3m and not more than 15m from the 
closest portion of the access route.


i. Code: Required.
ii.Provided: Access route provided.


c. 3.2.5.6 Have a clear width not less than 6m, centre line radius not less than 12m, overhead 
clearance not less than 5m and provide a turn around facility for an access route more than 90m 
long.


5. Fire Separations (minimum)
a. Major Occupancy Separation


i. Adjoining Group F-2 / Group D 3.1.3.1 Table n/a, Group D is less than 10%
b. Fire walls 3.1.10. n/a
c. Separation of Suites 3.3.1.1. n/a
d. Public Corridors 3.3.1.4. n/a 
e. Janitor rooms 3.3.1.21. 1 hour
f. Contained use area 3.3.3.7. n/a
g. Storage rooms 3.3.4.3(3) 1 hour
h. Repair Garage 3.3.5.5. n/a
i. Storage Garage 3.3.5.6 n/a
j. Exits 3.4.4.1 45 minutes
k. Elevator shaft and machine room 3.5.3. n/a
l. Service rooms 3.6.2.1. 1 hour
m. Vertical Service Spaces 3.6.3. 45 minutes


6. Sound Transmission
a. Suite / Suite 5.8.1.1. n/a
b. Elevator / Suite 5.8.1.1. n/a
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FOUNDATION 
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FACE OF WALL 


AND WRAP 
FOOTING
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VERTICAL LIFT SECTIONAL DOOR
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PREFINISHED 
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A800
7


Main FFL
0


U/S Truss
6096


Second FFL
3332


4


EW1


R1


F1


A800
3


A800
4


GUTTER, TYP.


LOUVER, REFER TO MECH.DOUBLE TOP PLATE


GRADE, SEE CIVIL
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PREFINISHED METAL 
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INSULATION WITH SPRAY 


FIREPROOFING


Main FFL
0


4
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FOR FLOOR
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VACUUM BREAKER


STRAINER


UNION


BALL VALVE
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SANITARY A/G         


SANITARY U/G         


RECIRCULATED DHW


PIPE INSULATION


NON-FREEZE WALL HYDRANT


C.O. ABOVEGROUND CLEANOUT


FD


F.F.D FUNNEL FLOOR DRAIN


FLOOR DRAIN


IN FLOOR CLEANOUTC.O.


PLUMBING LEGEND


NFWH


U.N.O. UNLESS NOTED OTHERWISE
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PRESSURE REDUCING VALVE
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SEMI-RECESSED FIRE EXTINGUISHER


WALL HUNG FIRE EXTINGUISHER


F.E.


EYE WASH STATION


1. ALL WORK SHALL CONFORM TO THE NATIONAL PLUMBING CODE, N.B.C.C., LATEST


EDITIONS AND TO THE AUTHORITY HAVING JURISDICTION (A.H.J.).


2. FIXTURES TO BE SUPPLIED AND INSTALLED BY THIS CONTRACTOR.


3. PROVIDE TRAP PRIMERS AS PER CODE. PROVIDE ALL UNDERGROUND TRAP PRIMING


LINES - INSTALL IN ACCORDANCE TO CODE.


4. UNDERGROUND SANITARY PIPING TO BE 100Ø, UNLESS OTHERWISE INDICATED.


SLOPE ALL SANITARY 1:100 UNLESS OTHERWISE NOTED.


5. ALL SANITARY PIPING TO BE CAST IRON/COPPER, PVC, OR ABS.


6. ALL FLOOR DRAINS TO BE 75mm UNLESS OTHERWISE NOTED.


7. INSULATE ALL DOMESTIC WATER LINES AS PER SPEC.  SEAL ALL INSULATION JOINTS


AS PER MANUFACTURER'S RECOMMENDATIONS.


8. INSTALL ESCUTCHEONS WHERE PIPES PASS THRU WALLS FLOORS, ETC. AS


REQUIRED. PROVIDE DEEP BELL FLANGES IF REQ'D TO PROVIDE FLANGE FLUSH TO


WALL.


9. INSTALL SHUT-OFF VALVES AS PER THE N.P.C.. PROVIDE SHUT-OFFS IN JOIST SPACE


OF UTILITY ROOMS AND AREAS BEING SERVED (U.N.O.) c/w FIRE RATED ACCESS


HATCH. COORDINATE EXACT LOCATION TO SUIT OTHER MECHANICAL IN CEILING OR


UTILITY ROOMS.


10. PROVIDE 1/4 TURN ANGLE STOPS AT ALL PLUMBING FIXTURES, PER THE SPEC.


11. PROVIDE ACCESS HATCHES (FIRE RATED WHERE REQUIRED) FOR ALL SERVICE


LOCATIONS.  WHERE LOCATED IN PUBLIC SPACES PROVIDE AS LOCKABLE WITH KEYS


SUPPLIED TO OWNER c/w PROPER IDENTIFICATION.


12. ALL EXPOSED, VISIBLE PIPING TO BE CHROME.


13. ALL WATER SYSTEMS TO BE FLUSHED AND TESTED AS PER SPEC.


14. PROVIDE FIRESTOPPING ON ALL PIPES PASSING THRU FIRE SEPARATIONS AS PER


THE SPEC. ALL FLOOR ASSEMBLIES ARE FIRE RATED AND ALL MECH. ROOMS AND


CORRIDORS ARE FIRE RATED ON BOTH SIDES OF WALL. SEE ARCHITECTURAL DWGS


FOR RATINGS. PROVIDE FIRE COLLAR FOR PIPES ABOVE 40Ø.


15. PROVIDE NON-FREEZE EXTERIOR HOSE BIBS AS PER SPEC. SEE ARCH. PLANS  FOR


WALL THICKNESS AND COORDINATE EXACT LOCATION WITH OWNER.


16. CO-ORDINATE ALL WORK WITH OTHER TRADES.


17. REFER TO ARCHITECTURAL DWGS FOR ALL CEILING TYPES, ELEVATIONS AND WALL


TYPES FOR COORDINATING WORK REQUIRED BY THIS CONTRACT. COORDINATE WITH


G.C.


18. EXCAVATION, BEDDING, BACKFILLING, ETC FOR THE WORK OF THIS CONTRACT SHALL


BE BY THIS CONTRACTOR.


19. CONTRACTOR SHALL COORDINATE EXACT PLACEMENT OF ALL SANITARY, STORM


AND WATER RISERS WITH G.C. PRIOR TO ROUGH-IN.


20. SANITARY PIPING SERVING FIXTURES ON EACH FLOOR PLAN ARE IN THE JOISTS


SPACE/UNDERGROUND BELOW THE FLOOR BEING VIEWED.


21. ALL HORIZONTAL PLUMBING SHALL BE INSTALLED IN THE OWSJ, UNLESS NOTED


OTHERWISE. PROVIDE FIRE STOPPING AT ALL PENETRATIONS OF FIRE SEPARATIONS.


PROVIDE ULC LISTED FIRE STOP SHOP DRAWINGS PER SPEC.


22. PROVIDE WAX-LESS RINGS FOR ALL TOILETS.


23. CONTRACTOR SHALL RECEIVE, HANDLE, STORE AND INSTALL ALL FIXTURES AND


THESE SHALL BECOME PART OF THIS CONTRACTOR'S SCOPE.


24. CONTRACTOR TO INSTALL ALL DRAIN PIPING AS PER CODE USING DWV PIPE.


25. ALL FIXTURES TO BE VENTED IN ACCORDANCE WITH NPC. CONTRACTOR IS


RESPONSIBLE FOR ALL SANITARY VENT LINES.


26. PROVIDE WATER HAMMER ARRESTORS & ISOLATION VALVES FOR EACH GROUP OF


WASHROOMS AND STOPS AT ALL PLUMBING FIXTURES.


27. INSULATE ALL DOMESTIC WATERLINES AS PER SPEC. INCLUDE PVC JACKET ON


WATER LINES IN MECH. ROOM OR EXPOSED AREAS.


28. THIS CONTRACTOR SHALL PROVIDE ALL FLOOR DRAINS, FUNNEL FLOOR DRAINS,


CLEANOUTS, ETC. REQUIRED IN FLOOR AS PER SPECS. CONTRACTOR RESPONSIBLE


FOR ANY TEMPORARY COVERING, CLEANING AND ADJUSTMENT REQUIRED FOR


FLOOR FINISHING AND INSTALLATION. COORDINATE PROCEDURES WITH G.C.


29. THIS CONTRACTOR SHALL BE RESPONSIBLE FOR ALL EXCAVATION, GRANULAR BASE


OR BEDDING AND BACKFILLING, COMPACTING, ETC. REQUIRED FOR WORK REQUIRED


HEREIN.


30. THESE DRAWINGS ARE NOT "AS-BUILT" OR "AS-FOUND" DRAWINGS. CONTRACTOR IS


RESPONSIBLE TO VERIFY ALL SITE CONDITIONS PRIOR TO CONSTRUCTION.


31. PROVIDE ALL SANITARY VENTING AS REQUIRED AND TO BE PERFORMED IN


ACCORDANCE WITH LATEST EDITION OF NATIONAL PLUMBING CODE.


PLUMBING NOTES
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PIPING SCHEDULE


ITEM


ABOVE GRADE


STORM WATER,


SANITARY PIPING


BELOW GRADE


STORM WATER,


SANITARY PIPING


DOMESTIC COLD AND


HOT WATER


VENT


DESCRIPTION


ABS, PVC-DWV


PEX, COPPER OR


APPROVED ALTERNATE.


ABS, PVC DWV


ABS, PVC DWV


F RATINGS - 1 AND 2 HR (SEE ITEM 1)


T RATING - 0 HR


L RATING AT AMBIENT - LESS THAN 1 CFM/SQ FT


L RATING AT 400 F - 4 CFM/SQ FT


1. WALL ASSEMBLY — THE FIRE-RATED GYPSUM BOARD/STUD WALL ASSEMBLY SHALL BE CONSTRUCTED


OF THE MATERIALS AND IN THE MANNER SPECIFIED IN THE INDIVIDUAL U300, U400, V400 OR W400


SERIES WALL AND PARTITION DESIGNS IN THE UL FIRE RESISTANCE DIRECTORY AND SHALL INCLUDE


THE CONSTRUCTION FEATURES NOTED BELOW:


A. STUDS — WALL FRAMING MAY CONSIST OF EITHER WOOD STUDS OR STEEL CHANNEL


STUDS. WOOD STUDS TO CONSIST OF NOM 2 BY 4 IN. (51 BY 102 MM) LUMBER SPACED MAX 16 IN.


(406 MM) OC. STEEL STUDS TO BE MIN 3-1/2 IN. (89 MM) WIDE AND SPACED MAX 24 IN. (610 MM) OC.


B. GYPSUM BOARD* — NOM 5/8 IN. (16 MM) THICK GYPSUM BOARD, AS SPECIFIED IN THE INDIVIDUAL


WALL AND PARTITION DESIGN. DIAM OF OPENING SHALL BE 1 IN. (25 MM) LARGER THAN THE NOM


PIPE DIAM.


THE HOURLY F RATING OF THE FIRESTOP SYSTEM IS EQUAL TO THE HOURLY FIRE RATING OF THE


WALL ASSEMBLY IN WHICH IT IS INSTALLED.


2. THROUGH PENETRANTS — ONE NONMETALLIC PIPE TO BE INSTALLED EITHER CONCENTRICALLY OR


ECCENTRICALLY WITHIN THE FIRESTOP SYSTEM. THE ANNULAR SPACE BETWEEN PIPE AND THE


PERIPHERY OF THE OPENING SHALL BE MIN 0 IN. (POINT CONTACT) TO A MAX 1/2 IN. (13 MM). THE


FOLLOWING TYPES AND SIZES OF NONMETALLIC PIPES MAY BE USED:


A. POLYVINYL CHLORIDE (PVC) PIPE — NOM 2 IN. (51 MM) DIAM (OR SMALLER) CELLULAR OR SOLID


CORE SCHEDULE 40 (OR HEAVIER) PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED


(DRAIN, WASTE OR VENT) PIPING SYSTEMS.


B. CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE — NOM 2 IN. (51 MM) DIAM (OR


SMALLER) SDR 13.5 CPVC PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) PIPING SYSTEMS.


C. CROSSLINKED POLYETHYLENE (PEX) TUBING — NOM 2 IN. (51 MM) DIAM (OR SMALLER) SDR 9 PEX


TUBING FOR USE IN CLOSED (PROCESS OR SUPPLY) PIPING SYSTEMS.


D. RIGID NONMETALLIC CONDUIT (RNC)+ — NOM 2 IN. DIAM (OR SMALLER) SCHEDULE 40 PVC CONDUIT


INSTALLED IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE (NFPA NO. 70).


3. FILL, VOID OR CAVITY MATERIAL* - SEALANT — MIN 5/8 IN. (16 MM) THICKNESS OF FILL MATERIAL


APPLIED WITHIN ANNULUS, FLUSH WITH BOTH SURFACES OF WALL. AT POINT CONTACT LOCATION, A


MIN 5/8 IN. (16 MM) DIAM BEAD OF FILL MATERIAL SHALL BE APPLIED TO THE WALL/PENETRANT


INTERFACE ON BOTH SURFACES OF THE WALL.


HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE SEALANT OR FS-ONE MAX INTUMESCENT


SEALANT


* INDICATES SUCH PRODUCTS SHALL BEAR THE UL OR CUL CERTIFICATION MARK FOR JURISDICTIONS


EMPLOYING THE UL OR CUL CERTIFICATION (SUCH AS CANADA), RESPECTIVELY.


+ BEARING THE UL LISTING MARK


TANK CAP.


(L)


RECOVERY @ 50°C


RISE (LPH)


ELEC. COIL


(kW)


ELEC.


(V/ɸ/Hz)


COMMENTS


MAKE AND MODEL


DHWH-1
ELEC./MECH. ROOM


189


79


4.0


208/1/60


50mm OF INSULATION, HEAT PUMP


PROVIDE DUCTING KIT 415-52820-00


TAG


L-1


FIXTURE
WASTE


40


VENT


40


DCW


15


DHW


15


FIXTURE TRIM


NOTES


WC-1


80


40


15


ZURN Z5344


ZURN Z5551-K


DELTA 21C134


PROVIDE LINE TANK AND SEAT, CENTOCO AM500STSCC, SHALL BE BARRIER FREE.


-


NOTE: ALL FIXTURES TO BE SUPPLIED WITH TYPICAL TRIM (P-TRAPS, ANGLE STOPS, ETC.)


STANDARD OF ACCEPTANCE:


CLEANOUTS: ZURN ZN-1400 SERIES (TO SUIT FLOORING TYPE), ENPOCO, MIFAB.


WALL HYDRANTS (NON FREEZE): WATTS HY-42B, ZURN, ENPOCO.


ACCESS HATCH: ZURN ZANB-1460


WATER CLOSET


WASHROOM 


LAVATORY


PLUMBING FIXTURE SCHEDULE


S-1


KITCHEN SINK
50 40 20 20


KINDRED QSL-2020


DELTA 26C3144


S-2


JANITOR SINK


50 40


20


20


STERN WILLIAMS HL-1810


DELTA 28C2384


PROVIDE WALL HANGER JRSMITH FIGURE 0710 OR EQUAL CHROME P-TRAP


AND ANGLE STOPS MCGUIRE OR EQUAL


BRADFORD WHITE RE2H50S10


EW-1


EYEWASH


STATION


40


40
32 32


HAWS 7360BT-7460BT


PROVIDE MIXING VALVE LAWLER 911E IN CABINET 85801.


FLOOR DRAIN


100


CONNECTIONS


AMTROLET-1


TAG


EXPANSION TANK SCHEDULE


(L)


ACCEPT.


MAKE MODEL


(L)


VOLUME


40


DIMENSIONS (mm)


40 475


HEIGHT


375


DIA.


DN20


REMARKS


THERM-X-TROL


ST-25V


S-3


DOUBLE


LAUNDRY SINK


50 40


20


20


FIAT FLTDII


CHICAGO


895-L8BVBE2-2CP


MOLDED STONE DOUBLE LAUNDRY SINK, FLOOR MOUNTED, DECK MOUNTED FAUCET


WITH VACUUM BREAKER.


TAG


LOCATION


WATER HEATER SCHEDULE


(mm)


FD-2


FUNNEL FLOOR


DRAIN


ZURN ZN-415-BF-P


100


ZURN FD2202


PROVIDE TRAP PRIMER CONNECTION.


PROVIDE TRAP PRIMER CONNECTION.


-


-


-


-


-


-


VOLUME


ZURN Z-400U


FD-3


FUNNEL FLOOR


DRAIN


100 - - -


WATTS FD9 PROVIDE TRAP PRIMER CONNECTION.ZURN Z-400U


FD-1


4
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3


5


2B


1A


1B


1C


2C


2A


5


2D


1. FLOOR ASSEMBLY - THE 1 HR FIRE RATED WOOD TRUSS OR COMBINATION WOOD AND STEEL TRUSS FLOOR-CEILING


ASSEMBLY SHALL BE CONSTRUCTED OF THE MATERIALS AND IN THE MANNER DESCRIBED IN THE INDIVIDUAL L500


SERIES DESIGN IN THE UL FIRE RESISTANCE DIRECTORY, AS SUMMARIZED BELOW:


A. FLOORING SYSTEM - LUMBER OR PLYWOOD SUBFLOOR WITH FINISH FLOOR OF LUMBER, PLYWOOD OR FLOOR


TOPPING MIXTURE* AS SPECIFIED IN THE INDIVIDUAL FLOOR-CEILING DESIGN. DIAM OF OPENING SHALL BE 1/2 IN. TO 1 IN.


(13 TO 25 MM) LARGER THAN THE OUTSIDE DIAM OF NONMETALLIC PIPE (ITEMS 3 AND 4).


B. JOISTS - NOM 10 IN. (254 MM) DEEP (OR DEEPER) LUMBER, STEEL OR COMBINATION LUMBER AND STEEL JOISTS,


TRUSSES OR STRUCTURAL WOOD MEMBERS* WITH BRIDGING AS REQUIRED AND ENDS FIRESTOPPED.


C. GYPSUM BOARD* - NOM 4 FT (1.2 M) WIDE BY 5/8 IN. (16 MM) THICK, ATTACHED AS DESCRIBED IN THE INDIVIDUAL


FLOOR-CEILING DESIGN.


2. CHASE WALL - THE THROUGH PENETRANT (ITEM NO. 3) SHALL BE ROUTED THROUGH A 1 HR FIRE-RATED SINGLE,


DOUBLE OR STAGGERED WOOD STUDS/GYPSUM BOARD CHASE WALL CONSTRUCTED OF THE MATERIALS AND IN THE


MANNER SPECIFIED IN THE INDIVIDUAL U300 SERIES WALL AND PARTITION DESIGNS IN THE UL FIRE RESISTANCE


DIRECTORY AND SHALL INCLUDE THE FOLLOWING CONSTRUCTION FEATURES:


A. STUDS - NOM 2 BY 4 IN. (51 BY 102 MM) OR 2 BY 6 IN. (51 BY 152 MM) LUMBER STUDS.


B. SOLE PLATE - NOM 2 BY 4 IN. (51 BY 102 MM) OR 2 BY 6 IN. (51 BY 152 MM) LUMBER PLATES. DIAM OF OPENING OR


LENGTH OF NOTCH-OUT IN SOLE PLATE TO BE 1/2 IN. TO 1 IN. (13 TO 25 MM) LARGER THAN OUTSIDE DIAM OF PIPE.


C. TOP PLATE - THE DOUBLE TOP PLATE SHALL CONSIST OF TWO NOM 2 BY 4 IN. (51 BY 102 MM) OR 2 BY 6 IN. (51 BY 152


MM) LUMBER PLATES. DIAM OF OPENING OR LENGTH OF NOTCH-OUT IN TOP PLATE TO BE 1/2 IN. TO 1 IN. (13 TO 25 MM)


LARGER THAN OUTSIDE DIAM OF PIPE.


D. GYPSUM BOARD* - THICKNESS, TYPE, NUMBER OF LAYERS AND FASTENERS SHALL BE AS SPECIFIED IN INDIVIDUAL


WALL AND PARTITION DESIGN.


3. THROUGH PENETRANT - ONE NONMETALLIC PIPE TO BE INSTALLED WITHIN THE FIRESTOP SYSTEM. PIPE TO BE


RIGIDLY SUPPORTED ON BOTH SIDES OF FLOORCEILING ASSEMBLY. THE ANNULAR SPACE BETWEEN PIPE AND


PERIPHERY OF OPENING SHALL BE MIN 0 IN. (POINT CONTACT) TO MAX 1/2 IN. (0 TO MAX 13 MM). THE FOLLOWING TYPES


AND SIZES OF NONMETALLIC PIPES MAY BE USED:


A. POLYVINYL CHLORIDE (PVC) PIPE - NOM 3 IN. (76 MM) DIAM (OR SMALLER) SCHEDULE 40 SOLID CORE PVC PIPE FOR


USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR VENT) PIPING SYSTEM.


B. CELLULAR CORE POLYVINYL CHLORIDE (CCPVC) PIPE - NOM 3 IN. (76 MM) DIAM (OR SMALLER) SCHEDULE 40


CELLULAR CORE PVC PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR VENT) PIPING


SYSTEM.


C. ACRYLONITRILE BUTADIENE STYRENE (ABS) PIPE - NOM 3 IN. (76 MM) DIAM (OR SMALLER) SCHEDULE 40 SOLID CORE


ABS PIPE FOR USE IN


CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR VENT) PIPING SYSTEM.


D. CELLULAR CORE ACRYLONITRILE BUTADIENE STYRENE (CCABS) PIPE - NOM 3 IN. (76 MM) DIAM (OR SMALLER)


SCHEDULE 40 CELLULAR CORE ABS PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR


VENT) PIPING SYSTEM.


4. BRANCH PIPING - (OPTIONAL) - ONE NONMETALLIC PIPE TO BE CONNECTED TO THROUGH PENETRANT (ITEM 3) AND


INSTALLED WITHIN OPENING IN SUBFLOOR. THE ANNULAR SPACE BETWEEN PIPE AND PERIPHERY OF OPENING SHALL BE


MIN 0 IN. (POINT CONTACT) TO MAX 1/2 IN. (13 MM). THE FOLLOWING TYPES AND SIZES OF NONMETALLIC PIPES MAY BE


USED:


A. POLYVINYL CHLORIDE (PVC) PIPE - NOM 3 IN. (76 MM) DIAM (OR SMALLER) SCHEDULE 40 SOLID CORE PVC PIPE FOR


USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR VENT) PIPING SYSTEM.


B. CELLULAR CORE POLYVINYL CHLORIDE (CCPVC) PIPE - NOM 3 IN. (76 MM) DIAM (OR SMALLER) SCHEDULE 40


CELLULAR CORE PVC PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR VENT) PIPING


SYSTEM.


C. ACRYLONITRILE BUTADIENE STYRENE (ABS) PIPE - NOM 3 IN. (76 MM) DIAM (OR SMALLER) SCHEDULE 40 SOLID CORE


ABS PIPE FOR USE IN


CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR VENT) PIPING SYSTEMS.


D. CELLULAR CORE ACRYLONITRILE BUTADIENE STYRENE (CCABS) PIPE - NOM 3 IN. (76 MM) DIAM (OR SMALLER)


SCHEDULE 40 CELLULAR CORE ABS PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR


VENT) PIPING SYSTEM.


5. FILL, VOID OR CAVITY MATERIALS* - CAULK OR SEALANT - MIN 3/4 IN. (19 MM) THICKNESS OF CAULK APPLIED WITHIN


ANNULAR SPACE AROUND


PERIMETER OF THROUGH PENETRANT (ITEM 3), FLUSH WITH TOP SURFACE OF FLOOR OR SOLE PLATE AND FLUSH WITH


BOTTOM SURFACE OF TOP PLATE. MIN 3/4 IN. (19 MM) THICKNESS OF CAULK APPLIED WITHIN ANNULAR SPACE AROUND


PERIMETER OF BRANCH PIPING (ITEM 4), FLUSH WITH TOP SURFACE OF FLOOR. MIN 1/2 IN. (13 MM) DIAM BEAD APPLIED


AT THE PIPE/FLOOR INTERFACE AND THE PIPE/PLATE INTERFACE.


3M COMPANY - CP 25WB+ CAULK, IC 15WB+ CAULK OR FB-3000 WT SEALANT


*BEARING THE UL CLASSIFICATION MARK


1. FLOOR-CEILING ASSEMBLY — THE 1 HR FIRE-RATED SOLID OR TRUSSED


LUMBER JOIST FLOOR-CEILING ASSEMBLY SHALL BE CONSTRUCTED OF THE


MATERIALS AND IN THE MANNER SPECIFIED IN THE INDIVIDUAL L500 SERIES


FLOOR-CEILING DESIGNS IN THE UL FIRE RESISTANCE DIRECTORY. THE


GENERAL CONSTRUCTION FEATURES OF THE FLOOR-CEILING ASSEMBLY ARE


SUMMARIZED BELOW:


A. FLOORING SYSTEM — LUMBER OR PLYWOOD SUBFLOOR WITH FINISH


FLOOR OF LUMBER, PLYWOOD OR FLOOR TOPPING MIXTURE* AS


SPECIFIED IN THE INDIVIDUAL FLOOR-CEILING DESIGN. MAX DIAM. OF


OPENING SHALL BE 5 IN. (127 MM).


B. WOOD JOISTS* — NOM 10 IN. (254 MM) DEEP (OR DEEPER) LUMBER, STEEL


OR COMBINATION LUMBER AND STEEL JOISTS, TRUSSES OR STRUCTURAL


WOOD MEMBERS* WITH BRIDGING AS REQUIRED AND WITH ENDS


FIRESTOPPED.


C. GYPSUM BOARD* — NOM 5/8 IN. (16 MM) THICK, 4 FT (122 CM) WIDE AS


SPECIFIED IN THE INDIVIDUAL FLOOR-CEILING DESIGN. MAX DIAM. OF


OPENING SHALL BE 5 IN. (127 MM).


2. THROUGH PENETRANTS — ONE NONMETALLIC PIPE OR CONDUIT TO BE


INSTALLED CONCENTRICALLY OR ECCENTRICALLY WITHIN THE FIRESTOP


SYSTEM. ANNULAR SPACE BETWEEN PIPE OR CONDUIT AND EDGE OF


OPENING TO BE MIN 0 IN. (POINT CONTACT) AND MAX 1/2 IN. (13 MM). PIPE OR


CONDUIT TO BE RIGIDLY SUPPORTED ON BOTH SIDES OF FLOOR-CEILING


ASSEMBLY. THE FOLLOWING TYPES AND SIZES OF NONMETALLIC PIPES OR


CONDUITS MAY BE USED:


A. POLYVINYL CHLORIDE (PVC) PIPE — NOM 4 IN. (102 MM) DIAM. (OR


SMALLER) SCHEDULE 40 SOLID OR CELLULAR CORE PVC PIPE FOR USE IN


CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN, WASTE OR VENT)


PIPING SYSTEMS.


B. CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE — NOM 4 IN.


(102 MM) DIAM (OR SMALLER) SDR13.5 CPVC PIPE FOR USE IN CLOSED


(PROCESS OR SUPPLY) PIPING SYSTEMS.


C. ACRYLONITRILE BUTADIENE STYRENE (ABS) PIPE — NOM 4 IN.


(102 MM) DIAM (OR SMALLER) SCHEDULE 40 SOLID OR CELLULAR CORE


ABS PIPE FOR USE IN CLOSED (PROCESS OR SUPPLY) OR VENTED (DRAIN,


WASTE OR VENT) PIPING SYSTEMS.


3. NONMETALLIC PIPE COUPLING — (OPTIONAL) NOM 4 IN. (102 MM) DIAM (OR


SMALLER) SCHEDULE 40 PVC, SCHEDULE 40 ABS OR SDR13.5 CPVC COUPLING


CORRESPONDING TO PIPE TYPE INSTALLED SUCH THAT THE TOP OF THE


COUPLING IS FLUSH WITH THE BOTTOM SURFACE OF THE CEILING AND


EXTENDING DOWNWARD.


4. FIRESTOP SYSTEM — THE FIRESTOP SYSTEM SHALL CONSIST OF THE


FOLLOWING:


A. FILL, VOID OR CAVITY MATERIAL* - WRAP STRIP — NOM 3/16 IN.


(5 MM) THICK BY 1-3/4 IN. (44 MM) WIDE INTUMESCENT WRAP STRIP. LAYERS


OF WRAP STRIP CONTINUOUSLY WRAPPED AROUND THE PIPE AND HELD IN


PLACE WITH TAPE. WRAP STRIP BUTTED TIGHTLY AGAINST SURFACE OF


CEILING.


HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP648-E


W45/1-3/4" WRAP STRIP.


— 


— 


NOM DIAM OF PIPE,


IN. (MM)


NUMBER OF WRAP


STRIPS


MIN/MAX ANNULAR


SPACE, IN. (MM)


T-RATING -


HR.


2 (51)


1


0-1/4 (0-6)


1


3 (76)


2


0-1/2 (0-13)


3/4


4 (102)


2


0-1/2 (0-13)


3/4


4.


B. STEEL COLLAR — COLLAR FABRICATED FROM COILS OF PRECUT


MIN 0.017 IN. (0.43 MM) THICK (NO. 28 MSG) GALV STEEL AVAILABLE FROM THE


SEALANT MANUFACTURER. COLLAR SHALL BE NOM 1-3/4 IN. (44 MM) DEEP


WITH 1 IN. (25 MM) WIDE BY 2 IN. (51 MM) LONG ANCHORS TABS ON 2 IN. (51


MM) CENTERS FOR SECUREMENT TO FLOOR/CEILING ASSEMBLY. THE


OPPOSITE SIDE INCORPORATES RETAINER TABS, 1/2 IN. (13 MM) WIDE BY 3/16


IN. (5 MM) LONG, PREBENT TOWARD THE PIPE SURFACE. COLLAR SHALL BE


TIGHTLY WRAPPED OVER THE WRAP STRIP, OVERLAPPING MIN. 1 IN AT


SEAM. A NOM 1/2 IN. (13 MM) WIDE STAINLESS STEEL HOSE CLAMP SHALL BE


SECURED TO THE COLLAR AT ITS MID-HEIGHT. EVERY OTHER ANCHOR TAB


OF COLLAR SECURED TO GYPSUM CEILING WITH 1/4 IN. (6 MM) DIAM BY 1-1/2


IN. (38 MM) LONG STEEL TOGGLE BOLTS IN CONJUNCTION WITH 1/4 IN. BY 3/4


IN. (6 BY 19 MM) DIAMETER STEEL WASHERS.


C. FILL, VOID OR CAVITY MATERIALS*-SEALANT — MIN 5/8 IN.


(16 MM) THICKNESS OF FILL MATERIAL APPLIED WITHIN THE ANNULUS, FLUSH


WITH THE BOTTOM SURFACE OF THE GYPSUM BOARD CEILING. MIN 5/8 IN. (16


MM) THICKNESS OF FILL MATERIAL APPLIED WITHIN THE ANNULUS, FLUSH


WITH THE TOP SURFACE OF THE FLOOR. WHEN ABS PIPE IS INSTALLED AT


POINT CONTACT, A MIN 1/2 IN. (13 MM) DIAM BEAD OF FILL MATERIAL SHALL


BE APPLIED AT THE PIPE/FLOOR INTERFACE ON TOP SURFACE OF FLOOR.


HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE SEALANT OR


FS-ONE MAX SEALANT.


4A. FIRESTOP SYSTEM — (OPTIONAL, NOT SHOWN) AS AN OPTION TO ITEM 4,


  THE FIRESTOP SYSTEM SHALL CONSIST OF THE FOLLOWING:


A. FIRESTOP DEVICE* — GALV STEEL COLLAR LINED WITH AN INTUMESCENT


MATERIAL SIZED TO FIT THE SPECIFIC DIAM OF PIPE SHALL BE INSTALLED IN


ACCORDANCE WITH THE ACCOMPANYING INSTALLATION INSTRUCTIONS.


COLLAR TO BE INSTALLED AND LATCHED AROUND THE PIPE AND SECURED


TO THE GYPSUM BOARD CEILING WITH 1/4 IN. DIAM BY 1-1/2 IN. (38 MM) LONG


STEEL TOGGLE BOLTS WITH 3/4 IN. (19 MM) DIAM STEEL WASHERS THROUGH


HANGER TABS PROVIDED.


HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 643 50/1.5"N, CP 643


63/2"N, CP 643 90/3"N OR CP 643 110/4"N FIRESTOP COLLAR.


B. FILL, VOID OR CAVITY MATERIALS*-SEALANT — MIN 5/8 IN.


(16 MM) THICKNESS OF FILL MATERIAL APPLIED WITHIN THE ANNULUS, FLUSH


WITH THE BOTTOM SURFACE OF THE GYPSUM BOARD CEILING. MIN 5/8 IN. (16


MM) THICKNESS OF FILL MATERIAL APPLIED WITHIN THE ANNULUS, FLUSH


WITH THE TOP SURFACE OF THE FLOOR. WHEN ABS PIPE IS INSTALLED AT


POINT CONTACT, A MIN 1/2 IN. (13 MM) DIAM BEAD OF FILL MATERIAL SHALL


BE APPLIED AT THE PIPE/FLOOR INTERFACE, FLUSH WITH TOP SURFACE OF


FLOOR.


HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE SEALANT OR


FS-ONE-MAX INTUMESCENT SEALANT.


* INDICATES SUCH PRODUCTS SHALL BEAR THE UL OR CUL CERTIFICATION MARK


FOR JURISDICTIONS EMPLOYING THE UL OR CUL CERTIFICATION (SUCH AS


CANADA), RESPECTIVELY.


R


1. FLOOR-CEILING ASSEMBLY — THE 1 HR FIRE-RATED SOLID OR TRUSSED LUMBER


JOIST FLOOR-CEILING ASSEMBLY SHALL BE CONSTRUCTED OF THE MATERIALS AND


IN THE MANNER SPECIFIED IN THE INDIVIDUAL L500 SERIES FLOOR-CEILING


DESIGNS IN THE UL FIRE RESISTANCE DIRECTORY. THE GENERAL CONSTRUCTION


FEATURES OF THE FLOOR-CEILING ASSEMBLY ARE SUMMARIZED BELOW:


A. FLOORING SYSTEM — LUMBER OR PLYWOOD SUBFLOOR WITH FINISH FLOOR OF


LUMBER, PLYWOOD OR FLOOR TOPPING MIXTURE* AS SPECIFIED IN THE


INDIVIDUAL FLOOR-CEILING DESIGN. MAX DIAM OF OPENING SHALL BE 5 IN. (127


MM).


B. WOOD JOIST* — NOM 10 IN. (254 MM) DEEP (OR DEEPER) LUMBER, STEEL OR


COMBINATION LUMBER AND STEEL JOISTS, TRUSSES OR STRUCTURAL WOOD


MEMBERS* WITH BRIDGING AS REQUIRED AND WITH ENDS FIRESTOPPED.


C. GYPSUM BOARD* — NOM 5/8 IN. (16 MM) THICK, 4 FT (1.2 M) WIDE AS SPECIFIED


IN THE INDIVIDUAL FLOOR-CEILING DESIGN.


2. CLOSET FLANGE — ACRYLONITRILE BUTADIENE STYRENE (ABS) OR POLYVINYL


CHLORIDE (PVC) CLOSET STUB SIZED TO ACCOMMODATE DRAIN PIPE. CLOSET


FLANGE INSTALLED OVER DRAIN PIPING WITHIN FLOOR OPENING WITH FLANGE


SECURED TO PLYWOOD FLOOR WITH STEEL SCREWS. DIAM OF CIRCULAR OPENING


THROUGH FLOORING (ITEM 1A) TO BE MAX 1/2 IN. (13 MM) LARGER THAN OUTSIDE


DIAM OF CLOSET FLANGE.


3. DRAIN PIPING — NOM 4 IN. (102 MM) DIAM (ON


SMALLER) SCHEDULE 40 ACRYLONITRILE BUTADIENE STYRENE (ABS) OR POLYVINYL


CHLORIDE (PVC) DRAIN PIPE AND 90 DEGREE ELBOW FOR USE IN VENTED (DRAIN,


WASTE OR VENT) PIPING SYSTEMS. PIPE INSTALLED CONCENTRICALLY WITHIN


FIRESTOP SYSTEM.


4. FILL, VOID OR CAVITY MATERIALS*—SEALANT — MIN 3/4 IN. (19 MM) THICKNESS OF


FILL MATERIAL APPLIED WITHIN THE ANNULUS, FLUSH WITH THE BOTTOM SURFACE


OF FLOOR.


HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE SEALANT OR FS-ONE


MAX INTUMESCENT SEALANT


5. WATER CLOSET — (NOT SHOWN)—FLOOR MOUNTED VITREOUS CHINA WATER


CLOSET.


* INDICATES SUCH PRODUCTS SHALL BEAR THE UL OR CUL CERTIFICATION MARK


FOR JURISDICTIONS EMPLOYING THE UL OR CUL CERTIFICATION (SUCH AS


CANADA), RESPECTIVELY.


— 


— 


R
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TEMPERATURE
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EL. 1500


TEMPERATURE
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EL. 1500


DDC
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H
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DDC


DDC


BB-1


HC-1 AND FC-1 (SECOND FLOOR MECH


ROOM SEE VENTILATION DRAWING)


HC-2 AND FC-2 (SECOND


FLOOR MECH


ROOM SEE VENTILATION


DRAWING)


HC-1


HC-2


PROVIDE SNOW SHIELD OVER


TOP OF UNIT FOR PROTECTION.


PROVIDE ALUMINUM JACKET


OVER REFRIGERANT PIPING


INSULATION LOCATED


OUTDOORS. PROVIDE PVC


JACKET ON INSULATION WHERE


EXPOSED INDOORS. INSULATION


SHALL BE MINIMUM 1 INCH (25mm)


THICK. ROUTE PIPING TO


ACCOMMODATE INSULATION.


PIPING TO BE ROUTED THROUGH


CEILING SPACE OF FIRST FLOOR.


BB-1


TEMPERATURE


DDC


EL. 1500


TO T-STAT DDC


SEE DETAIL 2/SHEET


M300


TAG MANUF.
MODEL LOCATION


ELECTRICAL


(V/ɸ/Hz)


LENGTH


(mm)


COMMENTS


BASEBOARD HEATER SCHEDULE


BB-1
STELPRO


SHC1003WCW INDOOR


347/1/60


POWER


(W)


1000581


MAKE AND MODEL


CABINET UNIT HEATER SCHEDULE


NO. COMMENTS


ELECTRICAL
AIRFLOW


(LPS)


HEATING CAP.


(W)


7500


600/1/60


332


UH-1


PROVIDE WITH 24 VOLT CONTROL, MOUNT 8 FT


ABOVE FINISHED FLOOR, PROVIDE WALL MOUNT


BRACKET.


PROVIDE WITH 15 AMP RELAY AND


TRANSFORMER.


STELPRO


SHU0761C24CHAR


UH-2


(V/ɸ/Hz)


TAPE


SUPPORT ALL REFRIGERANT LINES AT


MIN. INTERVALS WITH SUITABLE


HANGERS AND BRACKETS. TAPE AND


SUSPEND THE REFRIGERANT LINES


AS SHOWN. DO NOT ALLOW


METAL-METAL CONTACT


SLOPE HORIZONTAL SUCTION LINES


ON COOLING ONLY SYSTEMS


APPROXIMATELY 1" EVERY 20ft.


TOWARD OUTDOOR UNIT. ON HEAT


PUMPS, ALL HORIZONTAL VAPOUR


LINES SHOULD BE LEVEL.


PRE-CHARGED LINES WITH EXCESS


TUBING SHOULD BE COILED


HORIZONTALLY.


SHEET METAL HANGER


LIQUID LINE


SUCTION LINE


USE LONG RADIUS ELBOWS


WHENEVER POSSIBLE,


EXCEPT WHEN FABRICATING


OIL RETURN


TRAPS. SHORT RADIUS


ELBOWS SHOULD BE USED ON


TRAPS TO KEEP OIL VOLUME


RETURNING TO THE


COMPRESSOR AS SMALL AS


POSSIBLE.


90° SHORT


RADIUS ELBOWS


(2) SHORT RADIUS 45° STREET


ELBOWS


SIGHT GLASS


FILTER DRYER


F


TRAP


SLEEVE


THRU


FLOOR


SLEEVE THRU


WALL


INDOOR UNIT


SUCTION


LIQUID


OUTDOOR UNIT


SECURED TO


SUPPORT FRAME


RL


RS


SERVICE VALVES


INSULATION


MINI SPLIT HEAT PUMP


SYSTEM TO BE INSTALLED


ACCORDING TO ALL


APPLICABLE NATIONAL AND


LOCAL ELECTRICAL,


MECHANICAL AND BUILDING


CODES


WEATHERPROOF


FUSED


DISCONNECT


PER NEC


TYP. 75x75x3mm STEEL


ANGLE MTG. FRAME;


ALL WELDED CONST.


BOLT SECURELY TO


24x24 CONCRETE


PAVERS w LAG BOLTS


SIZED TO SUIT.


COORD. INSTALLATION


ON-SITE. 48" HIGH.


TYP. CONDENSER


UNIT ON SUPPORT


FRAME. INSTALL


UNIT PER


MANUFACTURER


SPECIFICATIONS


INSULATE AND SUPPORT ALL REFRIGERANT LINES AS


PER MANUFACTURERS RECOMMENDATIONS. PIPING TO


BE INSTALLED FOR EVAPORATOR UNITS UNDER THIS


CONTRACT. REFER TO MANUFACTURER FOR MAXIMUM


REFRIGERANT LINE LENGTH


SUPPLY FAN


AIR CONDITIONING UNIT SCHEDULE


LOCATIONMANUFACTURER


kW


REMARKS


UNIT


NO.


(Pa)


ESP


NOMINAL


COOLING


CAP.


(kW)


MCA


(AMPS)


ELECTRICAL


(V/ɸ/Hz)


MODEL


(LPS)


AC-1


FC-1


MITSUBISHI


MINI-SPLIT


PUMY-P60NKMU


PEFY-P54NMHU


MECH


MEZ


670
125


-
15.8 36


208/1/60


C/W DISCONNECT, EXT. GROUND


STAND, HEATING -25 DEG C, WIND


BAFFLE, DRAIN PAN, BASE PAN


HEATER, OUTLET GUIDES,  FILTER


BOX MERV 13 FILTERS, RELAY KIT.


CONTROL CONNECTIONS TO A


BUILDING MANAGEMENT SYSTEM.


AC-2


FC-2


MITUBUSHI


MINI-SPLIT


PUMY-P60NKMU


PEFY-P54NMHU


MECH


MEZ


670
125 - 15.8


36


208/1/60


NOMINAL


HEATING


CAP.


(kW)


17.5


17.5


FLOW


POWER


  HEATING COIL SCHEDULE


TAG


AIRFLOW


(LPS)


STATIC P.D.


(in. W.G.)


EAT


(°C)


LAT


(°C)


POWER


(kW)


LENGTH


(mm)


HEIGHT


(mm)


ELECTRICAL


(V/ɸ/Hz)


BASIS OF DESIGN COMMENTS


HC-1 700 0.1 18 35 15 1575 215 600/3/60 STELPRO SDHF


C/W DOUBLE THERMAL PROTECTION, BUILT-IN TEMPERATURE LIMIT


SENSOR, AIR PROVING SWITCH, NICHROME ELEMENTS, WIRED AS


SECOND STAGE HEAT TO VRF FAN COIL THROUGH BUILDING


MANAGEMENT SYSTEM, LOW VOLTAGE RELAY/CONTACTOR,


TRANSFORMER. HEATING COILS SHALL BE SUPPLIED AND INSTALLED


BY REFRIGERATION CONTRACTOR, AS PART OF THIS CONTRACT.


HC-2 700 0.1 18 35 15 1575 215 600/3/60 STELPRO SDHF


T


AI - ZONE TEMP


BO - HEATING


PROVIDE PLASTIC THERMOSTAT GUARD


ELEC


DA


T


AI - ZONE TEMP


M


BO - HEATER START/STOP


HE


PROVIDE PLASTIC THERMOSTAT GUARD


MINISPLIT


BO - ON / OFF


BI - STATUS


BI - FAULT


BO - FAN START/STOP


M


C
T


T


AI - ZONE TEMP


PROVIDE THERMOSTAT GUARD


T


AI - ZONE TEMP


ON WALL


ETC. TO PROPERLY SECURE UNIT


C/W HANGERS, NUTS, BOLTS,


PROVIDE STEEL BASEPLATE


AT 1:100.


AIR GAP


PROVIDE ACCESS


PROVIDE ALL PIPING


HATCH IN WALL (WHERE REQ'D)


ACCORDING TO MANUFACTURER


19 CONDENSATE LINE.


SLOPE DOWN BACK  


TRAP


DRAIN


TO


HUMIDIFIER


125 MIN.


DRAIN


13Ø COPPER


PIPE IN DUCT TO ENSURE RIGID OPERATION.


TO DRAIN TO CONDENSATE LINE. REINFORCE


HEADER BAR. MOUNT WITH POSITIVE SLOPE


T.I.P.


DCW


X


13Ø


SLOPE STEAM LINE


DOWN TO SPRAY BAR


AT 1:100.


STEAM


LINE 20mm


SLOPE 1:100


SUPPORT CHANNEL


PROVIDE


SUPPLY DUCT


SECTION


WATER


FILTER


P


UNION


BALL VALVE


CHECK VALVE


REFRIGERANT LIQUID (RFL)


REFRIGERANT GAS (RFG)


PIPE INSULATION


HEATING LEGEND


U.N.O. UNLESS NOTED OTHERWISE


GATE / BALL VALVE


PUMP


PRESSURE REDUCING VALVE


F.E.


SEMI-RECESSED FIRE EXTINGUISHER


WALL HUNG FIRE EXTINGUISHER


F.E.


DIRECT DIGITAL CONTROL


DDC


THERMOSTAT


CONTROL SYSTEM WIRING


MANUF.


CONTROL


VALVE


SPRAY BARTAG
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LINE VOLTAGE RELAY/STARTER BY


DIV. 25.  CONTROLLED BY DDC


TEMPERATURE SENSOR.


WIRED BY


DIV. 26.


WIRED BY


DIV. 25.


NOTE:


WIRING FROM TOGGLE SWITCH TO


LINE VOLTAGE T'STAT AND TO


DESTRATIFICATION FAN IS THE


RESPONSIBILITY OF DIVISION 25 TO


ALLOW FOR CONNECTION BY


LICENSED ELECTRICIAN.


TOGGLE SWITCH SUPPLIED &


INSTALLED BY DIV. 26


NOTE:


- DO NOT SEAL BOTTOM EDGE OF LOUVER TO


PLENUM


- LOUVER AND WELDED PLENUM TO BE SUPPLIED


AND INSTALLED BY MECHANICAL CONTRACTOR


- FLASHING TO BE SUPPLIED AND INSTALLED BY


GENERAL CONTRACTOR


- PLENUM SHALL BE WELDED STAINLESS OR


ALUMINUM


WELDED PLENUM


SIDING OR BUILDING


EXTERIOR


FLASHING (COLOR TO MATCH


LOUVER) SHALL EXTEND DOWN


OVER LOUVER


LOUVER WITH


FULL FRAME


LOUVER


MOTORIZED DAMPER


BIRD SCREEN


PLENUM


STORM PROOF LOUVER


M


SLOPE DUCT. PLENUM TO BE


SELF DRAINING TO


EXTERIOR


PLENUM TO BE OF ALUMINUM


OR STAINLESS STEEL


CONTINUOUSLY WELDED


CONSTRUCTION c/w 50mm


INSULATION & VAPOUR


JACKET


INTAKE DUCT OFF BACK OF


PLENUM.


SEAL THICKNESS OF WALL AROUND


OUTSIDE PERIMETER OF LOUVER AND


PLENUM AS REQ'D WITH LOW


EXPANDING SPRAY FOAM INSULATION.


HANGER STRAP 


BAND TO BE SAME SIZE AS


HANGER STRAP


STRAPS TO BE 1-1/2"x16 Ga. UP THROUGH 18"Ø AND


1-1/2"x3/32" FROM 19"Ø THROUGH 36"Ø


RA DA


T


AI - ZONE TEMP


M


CT


BO - FAN START/STOP


BI - FAN STATUS


T


AI - DISCHARGE AIR TEMP


HP


BO - COMPRESSOR STAGE 1


BO - REVERSING VALVE


SCR


AO - HEATING OUTPUT


BO - HEATING ENABLE


H L


AI - FILTER DIFFERENTIAL PRESSURE


H


AI - ZONE HUMIDITY


M


STM


BO - HUMIDIFIER ENABLE (FC2 ONLY)


AO - HUMIDIFIER (FC2 ONLY)


RETURN/MAKE-UP AIR INLET


LOCATION VARIES.


ACOUSTICALLY LINE AS SHOWN.


HEAT PUMP


20Ø


INSULATED DRAIN TRAP


FLEXIBLE CONNECTION


AIR FILTERS


FLEXIBLE


CONNECTION


(TYP.)


FLEX CONNECTION


REFRIGERANT


PIPING


HANGER ROD AND 25mm SPRING


ISOLATOR SUPPORTS SECURE


TO STRUCTURE ABOVE (TYP)


STEAM


HUMIDIFER


NOTES:


1. TRANSITION WELDED STAINLESS STEEL 4'[1.22M]


UPSTREAM OF HUMIDIFIER AND 8' [2.44M]


DOWNSTREAM OF HUMIDIFIER.


2. INTEGRAL STAINLESS STEEL DRAIN PAN SLOPE FROM


ALL DIRECTIONS TO DRAIN CONNECTION. SLOPE .125"


PER 1'-0" [0.3 CM PER 0.3 M].


3. PROVIDE MIN. 18" [45 CM] WIDE ACCESS DOOR,


DIRECTLY UPSTREAM AND DOWNSTREAM OF


HUMIDIFIER.


NOTE 1


4'-0"


[1.22m]


8'-0"


[2.44m]


ACCESS


DOOR


NOTE 3


ROUTE TO


FLOOR SINK


NOTE 2


CRL


SLP


ERV


FLEXIBLE HANGER STRAP SECURED TO DUCTWORK


FRESH AIR FROM OUTSIDE


SUPPLY AIR TO


BUILDING.


INSULATED EXHAUST AIR


DUCTS TO OUTDOORS


FLEX. CONNECTION (TYP.)


COORDINATE DOOR


OPENING FOR UNIT ACCESS.


25mm RIGID INSULATION (TYP.) INSULATE FROM LOUVER TO UNIT


WATERTIGHT DUCTWORK


SLOPE TO DRAIN


LOUVER


DUCTWORK SLOPE


TO DRAIN TO


EXTERIOR OF


BUILDING


RETURN AIR


TURNING VANES


DIFFUSER


RIGID CONNECTION


ELEVATION VIEW
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CEILING GRILLE/DIFFUSER TAKEOFF DETAIL


N.T.S


2


M301


BALANCING DAMPER DETAIL
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3


M301


TURNING VANE DETAIL
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4


M301


HORIZONTAL DUCT FIRE DAMPER DETAIL


N.T.S


5


M301


VERTICAL DUCT FIRE DAMPER DETAIL


N.T.S


6


M301


DUCT CROSS DETAIL


N.T.S


7


M301


RECTANGULAR DUCT TAKEOFF DETAIL


N.T.S


8


M301


DUCT TRANSITION DETAIL
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9


M301


ROUND DUCT TAKEOFF DETAIL
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10


M301


TYP. DUCT ELBOW DETAILS
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ENERGY RECOVERY VENTILATOR CONTROL DETAIL


N.T.S


14


M301


DESTRATIFICATION FAN CONTROL DETAIL
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15


M301


INTAKE PLENUM AND LOUVER DETAIL


N.T.S


13


M301


DUCT HANGER DETAIL
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FAN COIL HEAT PUMP CONTROL DETAIL


N.T.S


17


M301


FAN COIL INSTALLATION DETAIL
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M301


HUMIDIFIER SPRAY BAR DUCT DETAIL
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ERV INSTALLATION DETAIL
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M301


DIFFUSER WITHOUT CEILING
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G


2


Loading


001


DTI Storage


002


Health PEI Storage


003


Corridor


004


Office


005


Storage


006


Office


007


Janitor


008


Kitchen


009


W/R


010


Stair


ST001


Fire Pump Room


011


F.E.


F.E.


F.E.


F.E.


F.E.


F.E.


LIGHT HAZARD


OFFICE


150Ø SPRINKLER PIPE TO 1500


OUTSIDE FOUNDATION WALL.


CONNECTION AND


CONSTRUCTION TO CITY BY


CIVIL TRADES.


SIAMESE FIRE DEPARTMENT


CONNECTION SHALL BE WITHIN


45 METERS OF FIRE HYDRANT.


SPRINKLER PIPE TO FEED


FIRE DEPARTMENT


CONNECTION


NOTE:THIS DRAWING IS NOT A SPRINKLER CONSTRUCTION


DRAWING. SPRINKLER MAINS SHOWN FOR COORDINATION PURPOSE


ONLY. FINAL SPRINKLER SYSTEM DESIGNED BY OTHERS. SEE


REFLECTED CEILING PLAN FOR MECHANICAL, ELECTRICAL AND


ARCHITECTURAL ITEMS TO COORDINATE SPRINKLER HEADS


ACCORDINGLY.


SPRINKLER MAIN


UP TO ABOVE


PROVIDE SPRINKLER


PROTECTION UNDER


OVERHEAD DOORS


PROVIDE SPRINKLER


PROTECTION UNDER


OVERHEAD DOORS


PROVIDE SPRINKLER


PROTECTION UNDER


OVERHEAD DOORS


PROVIDE SPRINKLER


PROTECTION UNDER


OVERHEAD DOORS


NO SPRINKLER


REQUIRED IN


NON-COMBUSTIBLE


CEILING SPACE


PROVIDE SPRINKLER


PROTECTION UNDER


STAIRWELL


SPRINKLER MAINS


TO BE RUN


EXPOSED BELOW


FINISHED CEILING


SPRINKLER MAINS


TO BE RUN


EXPOSED BELOW


FINISHED CEILING


SPRINKLER FLOW TEST - OCTOBER, 2018


STATIC PRESSURE = 52 PSI


RESIDUAL PRESSURE = 43 PSI


FLOW = 920 GPM


*THIS CONTRACT IS RESPONSIBLE FOR


PERFORMING A NEW UPDATED FLOW TEST.


ORDINARY HAZARD


GROUP 2. CLASS III


COMMODITIES


STORAGE OFFICE


FURNITURE,


PARTITIONS, ETC.


PROVIDE


SPRINKLER


GUARDS.


MAXIMUM STORAGE


HEIGHT 8 FT ABOVE


FINISHED FLOOR


FP-1


FIRE PUMP, BYPASS, FLOW SWITCH,


CONTROL VALVES LOCATED IN


MECH'L ROOM.


FIRE PUMP


TEST HEADER


FIRE PUMP


CONTROL PANEL


NO SPRINKLER


REQUIRED IN


NON-COMBUSTIBLE


CEILING SPACE


F.E.


F.E.


F.E.


CLASS III


COMMODITIES


PALLET 4 PALLETS


HIGH 16ft MAX,


CARTONED.


(GLOVES, GOWNS,


MASKS, IV


SOLUTIONS),


NON


ENCAPSULATED,


CONVENTIONAL


PALLETS, NO


INRACK


SPRINKLERS, 8 FT


AISLES. CONTROL


MODE DENSITY


AREA SPRINKLER


PROTECTION


CRITERIA. NFPA


13-2013, 16.2.1.3.2


C)


ORDINARY HAZARD


GROUP 2


LOADING DOCK


ORDINARY HAZARD


GROUP 2.


LOADING DOCK


ORDINARY HAZARD


GROUP 2


LOADING DOCK


ORDINARY HAZARD


GROUP 1.


MECHANICAL ROOM


NOTE:THIS DRAWING IS NOT A SPRINKLER CONSTRUCTION


DRAWING. SPRINKLER MAINS SHOWN FOR COORDINATION PURPOSE


ONLY. FINAL SPRINKLER SYSTEM DESIGNED BY OTHERS. SEE


REFLECTED CEILING PLAN FOR MECHANICAL, ELECTRICAL AND


ARCHITECTURAL ITEMS TO COORDINATE SPRINKLER HEADS


ACCORDINGLY.


SPRINKLER MAIN


UP FROM BELOW


PROVIDE WET


SPRINKLERS FOR


WARM ENCLOSED


COMBUSTIBLE ATTIC


PROVIDE WET


SPRINKLERS FOR


WARM ENCLOSED


COMBUSTIBLE ATTIC


PROVIDE SPRINKLER


PROTECTION UNDER


STAIRWELL


SPRINKLER MAINS


TO BE RUN


EXPOSED BELOW


FINISHED CEILING


SPRINKLER MAINS


TO BE RUN


EXPOSED BELOW


FINISHED CEILING


ORDINARY


HAZARD GROUP 2.


CLASS III


COMMODITIES


STORAGE OFFICE


FURNITURE,


PARTITIONS, ETC.


PROVIDE


SPRINKLER


GUARDS.


MAXIMUM


STORAGE HEIGHT


6 FT ABOVE


FINISHED FLOOR


CONTROL VALVE WITH TAMPER SWITCH


CONTROL VALVE


AUXILIARY DRAIN VALVE


SIAMESE FIRE DEPARTMENT CONNECTION


PENDENT SPRINKLER HEAD


UPRIGHT SPRINKLER HEAD


ALARM VALVE


SEMI-RECESSED FIRE EXTINGUISHER


F.E.


FLUSHING CONNECTION


PIPE RISER UP


PIPE DOWN


SPRINKLER PIPE BREAK


FLOW SWITCH


FIRE PROTECTION LEGEND


F.E.


WALL MOUNTED FIRE EXTINGUISHER


CHECK VALVE


BACKFLOW PREVENTOR


1. CONTRACTOR SHALL PROVIDE FIRE PROTECTION SYSTEM TO ALL PARTS OF


THE BUILDING.


2. REFERENCES TO SPRINKLER SYSTEMS WITHIN THESE DRAWINGS ARE ONLY


PROVIDED TO AID IN LOCATING PIPING ON SITE AND ARE NOT FOR


CONSTRUCTION. ALL SPRINKLER INFORMATION SHOWN IS ONLY APPROXIMATE


OR SUGGESTED. CONTRACTOR IS RESPONSIBLE TO ENSURE ALL SPACES ARE


PROTECTED AS PER CODE.  SEE SPEC FOR MORE DETAILS.


3. EXACT LOCATION OF SPRINKLER HEADS TO BE COORDINATED WITH REFLECTED


CEILING PLAN. SPRINKLER HEADS TO BE CENTERED IN CEILING TILES.


CONTRACTOR RESPONSIBLE TO REFER TO ARCHITECTURAL ROOM FINISH


SCHEDULE FOR ROOM LAYOUTS, CEILING CONSTRUCTION, MOUNTING CEILING


HEIGHTS, ETC. SEE ARCH. DRAWINGS AND SPEC FOR MORE DETAILS.


4. SPRINKLER CONTRACTOR SHALL PREPARE SHOP DRAWINGS WITHIN 15 DAYS


OF CONTRACT AWARD, AS PER SPEC AND ALLOW FOR TIME TO MEET WITH


CONSULTANT AS PER SPEC.


5. CONTRACTOR SHALL REVIEW THE ARCHITECTURAL SET OF CONSTRUCTION


PLANS PRIOR TO TENDER CLOSE TO CONFIRM REQUIRED SPRINKLER HEAD


LOCATIONS AND QUANTITY, RISER LOCATIONS, AND ALL REQUIRED WORK AS


INTENDED BY THIS PLAN. NO COST INCREASE WILL BE GIVEN FOR FAILURE TO


MAKE THIS REVIEW.


6. CONTRACTOR IS RESPONSIBLE FOR HYDRAULICALLY SIZING ALL SPRINKLER


COMPONENTS.


7. ABOVE ALL ELSE, CONTRACTOR IS RESPONSIBLE FOR ALL WORK IN ORDER TO


PROVIDE AND ENSURE THAT ALL SPACES ARE PROTECTED ACCORDING TO


CODE. PROVIDE WRITTEN GUARANTEE FOR SAME AS REQUIRED BY A.H.J.


PROVIDE STAMPED ENGINEERED DRAWINGS AND HYDRAULIC CALCULATIONS


AS REQUIRED. SHOP DRAWINGS MUST BE APPROVED PRIOR TO COMMENCING


WORK. CONSULTANT RESERVES THE RIGHT TO ACCEPT OR MODIFY THE SHOP


DRAWINGS AT ANY TIME. SEE SPEC FOR MORE DETAILS.


8. REFER TO ARCH. DRAWINGS FOR LOCATION OF ALL FIRE RATED WALLS,


CEILING, AND FLOOR ASSEMBLIES. PROVIDE FIRE STOPPING REQUIRED BY


N.B.C.


9. PROVIDE ANY REQUIRED FLOW SWITCHES AND ZONING AS REQUIRED BY


CODES. PROVIDE ANY ELECTRICAL WORK REQUIRED TO POWER THESE ITEMS


AND ANY OTHER ITEMS UNDER THE WORK OF THIS CONTRACT. COORDINATE


WITH G.C.


10. THIS DRAWING ONLY INDICATES SUGGESTED PATH OF NEW RISERS AND MAIN


LINES. CONTRACTOR IS RESPONSIBLE FOR LOCATING HEADS AS REQUIRED BY


CODES. CONTRACTOR RESPONSIBLE FOR COORDINATING WITH G.C. FOR FINAL


LOCATION OF ALL PIPING.


11. CONTRACTOR SHALL COORDINATE ALL WORK WITH ALL OTHER TRADES AS


CEILING SPACE IS VERY LIMITED.


12. FIRE EXTINGUISHERS OF THE CLASS REQUIRED FOR EACH AREA IN THE


BUILDING SHALL BE SUPPLIED AND INSTALLED BY THIS CONTRACTOR IN


ACCORDANCE WITH NFPA 10 AND TO THE SATISFACTION OF THE A.H.J., AS


NOTED IN THE SPECIFICATIONS.


13. THIS CONTRACTOR IS TO DESIGN PUMP SYSTEM AS REQUIRED TO SUIT LOCAL


CONDITIONS AND CODE REQUIREMENTS.
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1:100
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M400
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PROVIDE PVC BELL


RESTRAINER, STAR


PIPE SERIES 1100 OR


EQUAL


EXTEND TO FIRE


MAIN WITH 100Ø


DR18 AWWA C900


PVC


100Ø DR18 AWWA


C900 PVC PIPE


NOTES:


F
IN


IS
H


 G
R


A
D


E


LISTED JOINT


RESTRAINTS (TYPICAL)


DUCTILE IRON FLANGE


AND SPIGOT SECTION TO


AWWA C115


CONCRETE


THRUST BLOCK


UNDISTURBED


SOIL


20 RESTRAINT RODS


(2)


150Ø MAIN FEED DUCTILE


IRON CLASS 52


DOUBLE CHECK VALVE


ASSEMBLY AS NOTED IN SPEC'S.


1. ALL DUCTILE IRON PIPE AND FITTINGS TO BE


LINED TO AWWA C104.


2. ALL PIPE SIZES TO BE VERIFIED BY


HYDRAULIC CALCULATIONS.  ANY SYSTEM


MODIFICATIONS THAT ARE REQUIRED TO THE


EXISTING IN ORDER TO MEET THE HYDRAULIC


CALCULATION REQUIREMENTS SHALL BE


PROVIDED BY THIS CONTRACTOR.


3. PROVIDE PIPING SUPPORTS AS REQUIRED


(TYP.)  C/W BASEPLATES, NUTS, BOLTS ETC.


4. CONTRACTOR TO VERIFY DEPTH OF INCOMING


SUPPLY SLEEVE WALL AND MAKE WATERTIGHT IF


REQUIRED


ALTERNATE ARRANGEMENT WILL BE ACCEPTED USING A


VERTICAL INSTALLATION WITH LISTED VERTICAL DOUBLE


CHECK DETECTOR ASSEMBLY TO MINIMIZE SPACE


REQUIREMENTS.


CONTROL VALVE c/w TAMPER SWITCH. SWITCH


WIRED BY DIV. 16 (FIRE ALARM)


SPRINKLER HEAD


CHROME PENDENTPROVIDE NEW


AND A 15 x 25 ELBOW


SCHEDULE 80 CLOSE NIPPLE


HEAD AND INSTALL A 15Ø


REMOVE EXISTING SPRINKLER


TO SUIT


LENGTH


PROVIDE


TO SUIT


LENGTH


PROVIDE


40 PIPING, TYPICAL


DN25 BLACK STEEL SCHEDULE


SUSPENDED CEILING


CHROME ESCUTCHEON PLATE


NOTES:


EXISTING SPRINKLER BRANCH LINE


15 x 25 PIPE REDUCING COUPLING


1. ADJUST SPRINKLER DROPS AS NECESSARY TO CLEAR OBSTRUCTIONS SUCH AS THE CEILING "T" BAR SUSPENSION


SYSTEM, LIGHT FIXTURES, ETC.  PROVIDE A PIPE HANGER IF THE HORIZONTAL OFFSET LENGTH EXCEEDS 600mm.


2. THIS SPRINKLER HEAD DROP IS APPLICABLE ONLY WHERE IT IS NOT NECESSARY TO RETAIN AN UPRIGHT SPRINKLER


FOR PROTECTION OF COMBUSTIBLE CONSTRUCTION ABOVE THE CEILING.


2. SYSTEM WATER FLOW DETECTOR SWITCH


3. ZONE TEST AND DRAIN VALVE, SEE SPEC.


4. WATER PRESSURE GAUGE


MAIN TO


SPRINKLER


SYSTEM


1


2


4


3


P1


25Ø DRAIN HARD


PIPED TO COMMON


FLOOR DRAIN


1. SYSTEM MAIN CONTROL VALVE, NORMALLY OPEN,


C/W TAMPER SWITCH. SWITCH WIRED BY DIV. 28 (FIRE


ALARM)


FEED


MAIN


NOTES:


F
IN


IS
H


 G
R


A
D


E


MAIN FEED DUCTILE


IRON CLASS 52.


1. ALL DUCTILE IRON PIPE AND FITTINGS TO BE LINED TO AWWA


C104.


2. ALL PIPE SIZES TO BE VERIFIED BY HYDRAULIC


CALCULATIONS.  ANY SYSTEM MODIFICATIONS THAT ARE


REQUIRED TO THE EXISTING IN ORDER TO MEET THE


HYDRAULIC CALCULATION REQUIREMENTS SHALL BE


PROVIDED BY THIS CONTRACTOR.


3. PROVIDE PIPING SUPPORTS AS REQUIRED (TYP.)  C/W


BASEPLATES, NUTS, BOLTS ETC.


4. CONTRACTOR TO PROVIDE ALL EQUIPMENT AND TRIM AS


REQUIRED BY NFPA AND FIRE COMMISSIONER OF CANADA


5. ALL WORK TO CONFORM WITH NFPA 13 (LATEST EDITION)


FC403, AND BE APPROVED BY FIRE COMMISSIONER OF CANADA


6. ALARM LINE VALVE TO BE ELECTRICALLY SUPERVISED IN THE


OPEN POSITION


CONTROL VALVE c/w TAMPER


SWITCH. SWITCH WIRED BY DIV. 28


(FIRE ALARM)


T
O
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RUN MAIN DRAIN INTO


100Ø HUB DRAIN


PROVIDED BY PLUMBER.


CONFIRM LOCATION.


FIRST FLOOR


6" BACKFLOW


PREVENTER


6" INCOMMING WATER


SUPPLY


FP-1 ELECTRIC


FIRE BOOSTER


PUMP 600V/3P/60HZ


FIRE PUMP TEST


HEADER


JOCKEY PUMP


FD CONNECTION


BALL DRIP


CHECK VALVE
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25 PAIR COPPER OSP 
AND OS1. 12 STRAND. 
SINGLE MODE, LOOSE 
TUBE FIBER IN 78mmC 


C B S


DETAIL NOTES:


1. B = SECONDARY VOLTAGE OR BRANCH CIRCUIT CONDUIT. 
QUANTITY AND SIZE AS INDICATED. 


2. C = COMMUNICATION CONDUIT. 


3. S = SPARE COMMUNICATIONS CONDUIT. 


4. BACKFILLING OF TRENCH IN LAYERS NOT EXCEEDING 300mm 
(MECHANICALLY TAMPED).


5. USE NEW SOIL FREE FROM LARGE ROCKS OR DEBRIS FOR 
BACKFILL.


6. IF SITE CONDITIONS PROHIBIT TRENCH AS PER THIS 
DRAWING, ADVISE CONSULTANT.


7. CONTRACTOR TO PROVIDE A MINIMUM OF 48 HOURS 
WRITTEN NOTICE TO CONSULTANT PRIOR TO SCHEDULED 
BACKFILLING OF WORK. BACKFILLING NOT PERMITTED UNTIL 
APPROVED.


8. 6mm DIA. NYLON ROPE INSTALLED IN ALL DUCTS.


9. ALL CONDUITS TO BE LABELED WITH WEATHER PROOF TAGS 
INDICATION THE DESTINATION OF THE CONDUITS.
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QCHD Pandemic WarehousePEI Department of Transportation &
Infrastructure
DTI Project No 2755-20093


May 4, 2021


M.E.M., C.E.T.


E.S.C., P.ENG355 Brackley Point Road
Brackley, PE


GENERAL NOTES:


1. SITE PLAN IS NOT TO BE CONSIDERED AS ACTUAL SITE CONDITIONS. ALL 
EXISTING DIMENSIONS, OBSTRUCTIONS, ELEVATIONS AND LOCATION OF NEW AND 
EXISTING ELECTRICAL CABLING AND EQUIPMENT IS TO BE CONFIRMED ON SITE 
PRIOR TO CONSTRUCTION.


2. MAINTAIN A MINIMUM 1m HORIZONTAL AND 300mm VERTICAL DISTANCE BETWEEN 
NEW UNDERGROUND ELECTRICAL SERVICES AND EXISTING UNDERGROUND 
SERVICES.


NOTES:


1. CONNECT NEW 25 PAIR COPPER OSP CABLE AND 12 PAIR OS1 FIBER TO 
EXISTING CENTREX AND NETWORK DISTRIBUTION EQUIPMENT LOCATED IN 
EXISTING ELECTRICAL BUILDING. FIBER OPTIC CABLE AND FIBER TERMINATIONS 
TO BE SUPPLIED BY ITSS, INSTALLED BY CONTRACTOR.


2. CAMERA TO BE MOUNTED TO RELOCATED LIGHT POLE #18 AT APPROXIMATELY 
6m ABOVE GRADE WITH POLE MOUNT BRACKET AND STAINLESS STRAPPING. 
ROUTE CAT 6 CABLING FROM PoE CAMERA IN 27mmC THROUGH POLE INTERIOR 
AND CONCRETE BASE BACK TO FULL POWER PoE SWITCH AS INDICATED.


3. IN THE MAIN ELECTRICAL BUILDING INSTALL ONE (1) NEW 125A/3P CIRCUIT 
BREAKER IN EXISTING 600V, THREE PHASE, FOUR WIRE EATON #P3a SERIES 
DISTRIBUTION PANELBOARD 'MDPA' TO SERVICE NEW WAREHOUSE. COORDINATE 
TEMPORARY ELECTRICAL SHUTDOWN WITH DEPARTMENTAL REPRESENTATIVE.


4. PROVIDE FOR DIRECTIONAL DRILLING OF NEW ELECTRICAL CONDUIT UNDER 
EXISTING ASPHALT ROADWAY. COORDINATE HORIZONTAL DRILLING SETUP AREA 
WITH CONSULTANT AND OWNER ON SITE AND PROVIDE FOR ALL SITE 
REMEDIATION ASSOCIATED WITH DIRECTIONAL DRILLING WORK ACTIVITIES.


5. TRACE OUT, DISCONNECT AND REMOVE EXISTING CCTV CAMERA CAT 6 CABLING 
AND ASSOCIATED LIGHT STANDARD BRANCH CIRCUIT BACK TO SOURCE. 
EXISTING LIGHT POLE, CCTV CAMERA, CCTV EXTENDER AND FOUR (4) HEADS TO 
BE RELOCATED AS INDICATED. CONCRETE BASE FOR RELOCATED LIGHT 
STANDARD TO BE REUSED. TOUCH UP PAINT ON BASE AND STANDARD


6. CONNECT 1#3 BARE GROUND CONDUCTOR FROM MAIN GROUND BUS TO TWO (2) 
3000mm LONG MANUFACTURED GROUND RODS DRIVEN INTO THE GROUND 
3000mm APART AND 1000mm FROM THE BUILDING IN ACCORDANCE WITH CSA 
22.1-18 SECTION 10.
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E200


Main Level & Second Level
Floor Plan - Power


201202


QCHD Pandemic WarehousePEI Department of Transportation &
Infrastructure
DTI Project No 2755-20093


May 4, 2021


M.E.M., C.E.T.


E.S.C., P.ENG355 Brackley Point Road
Brackley, PE


GENERAL NOTES:


1. VOLTAGE DROP MUST NOT EXCEED 5% FROM THE SUPPLY SIDE OF THE CONSUMERS SERVICE TO THE POINT OF 
UTILIZATION, AND NOT EXCEED 3% IN A FEEDER OR BRANCH CIRCUIT IN ACCORDANCE WITH CSA 22.1-18 SECTION 
8-102. 


2. EXPOSED ELECTRICAL CONDUIT BOXES AND SUPPORTS IN FINISHED AREAS ARE TO BE PAINTED TO MATCH THE 
COLOUR OF ADJACENT FINISHED SURFACE. COORDINATE EXACT COLOUR AND ASSOCIATED PAINTING WITH 
GENERAL CONTRACTOR ON SITE.


3. CONDUIT AND CABLING PENETRATIONS THROUGH FIRE RATED SEPARATIONS TO BE FIRE AND SMOKE SEALED BY 
GENERAL CONTRACTOR. ACCEPTABLE MANUFACTURER OR APPROVED EQUAL: 3M BRAND FIRE BARRIER.


4. ALL EXPOSED BRANCH CIRCUIT WIRING IS TO BE COMPLETED WITH BUILDING WIRE IN CONDUIT OR AC90 UNLESS 
SPECIFICALLY INDICATED OTHERWISE. REFER TO ARCHITECTURAL DRAWINGS FOR SPECIFIC WALL AND CEILING 
TYPES. ALL CONCEALED BRANCH CIRCUIT WIRING TO BE NMD90 IN ACCORDANCE WITH SPECIFICATION SECTION 26 
05 21.


NOTES:


1. 2c#12 AC90 WIRED DOWN THROUGH WALL CAVITY TO TO LOCAL RECESS MOUNTED DESTRAT FAN SWITCH. 
REFERENCE DETAIL 14/M301 FOR ADDITIONAL INFORMATION


2. CONNECT MOTORIZED OVERHEAD DOOR OPERATOR THROUGH A LOCAL MANUAL MOTOR SWITCH WITH 2#12, 1#14 
BOND IN 21mmC. SURFACE MOUNT MANUAL MOTOR SWITCH ADJACENT TO MOTORIZED OVERHEAD DOOR OPERATOR. 
MOTORIZED DOOR OPERATOR TO BE SUPPLIED AND INSTALLED BY DIV.08. WALL MOUNTED PUSH BUTTON FOR 
MOTORIZED OVERHEAD DOOR OPERATOR TO BE SUPPLIED, INSTALLED, BY DIV. 08. AND WIRED BY DIV. 26. 
COORDINATE EXACT LOCATION OF MANUAL MOTOR SWITCH ON SITE.


3. CONNECT 1#3 BARE GROUND CONDUCTOR FROM MAIN GROUND BUS TO TWO (2) 3000mm LONG MANUFACTURED 
GROUND RODS DRIVEN INTO THE GROUND 3000mm APART AND 1000mm FROM THE BUILDING IN ACCORDANCE WITH 
CSA 22.1-18 SECTION 10.


4. CONNECT OVERHEAD DOOR CONTROLLER WITH 2c#10 CONTROL CABLE IN 21mmC. MOTORIZED DOOR CONTROLLER 
SUPPLIED AND INSTALLED BY DIV. 08.


5. SUPPLY AND INSTALL 20A CSA L5-20R RECESS MOUNTED RECEPTACLE AND WIRE WITH 2#12, 1#14 BOND IN 21mmC.  
COORDINATE EXACT LOCATION OF CSA L5-20R SINGLE RECEPTACLE FOR DATA UPS RACK WITH ITSS ON SITE PRIOR 
TO ROUGH-IN.


6. INSTALL LOCAL MANUAL MOTOR SWITCH FOR ELECTRIC UNIT HEATER AT APPROXIMATELY 2400mm AFF ADJACENT 
TO UNIT. COORDINATE EXACT LOCATION ON SITE WITH MECHANICAL CONTRACTOR PRIOR TO ROUGH-IN. 


7. ALL EXTERIOR WIRING TO CSA TYPE 3R RATED 60A UNFUSED DISCONNECT SWITCH AND ASSOCIATED OUTDOOR 
FLOOR MOUNTED CONDENSER TO BE COMPLETED WITH TECK CABLE. EXTERIOR WALL PATCHING AND SEALING TO BE 
COORDINATED WITH AND COMPLETED BY THE GENERAL CONTRACTOR. ROUTE EXTERIOR TECK CABLE EXPOSED 
ADJACENT TO REFRIGERANT LINES ON MECHANICAL LINE SUPPORTS. COORDINATE EXACT LOCATION OF TYPE 3R 
RATED 60A UNFUSED DISCONNECT SWITCH AND OUTDOOR PAD MOUNTED CONDENSER ON SITE WITH MECHANICAL 
CONTRACTOR PRIOR TO ROUGH-IN. POWER WIRING BETWEEN INDOOR UNIT AND OUTDOOR CONDENSOR BY DIV. 26. 
CONTROL WIRING BY OTHERS.


8. DOCK LIFT CONTROL STATION TO BE SUPPLIED AND INSTALLED BY OTHERS. POWER AND CONTROL WIRING 
SUPPLIED AND INSTALLED BY DIV. 26 AS INDICATED. SUPPLY AND INSTALL 2#12, 1#14 BOND IN 27mmC AND ONE (1) 
27mmEC FOR FUTURE COMMUNICATIONS CABLING DOWN FROM CONTROL STATION THROUGH CONCRETE SLAB TO 
HYDRAULIC DOCK LIFT MOTOR JUNCTION BOX. COORDINATE EXACT ROUTING AND LOCATION OF CONDUIT STUBS 
INTO HYDRAULIC LIFT PIT WITH GENERAL CONTRACTOR ON SITE. PROVIDE PLYWOOD BACKBOARD AS NEEDED TO 
MOUNT CONTROL PANEL AND DISCONNECT SWITCH ON WEST WALL AS SHOWN.


9. RECEPTACLE FOR WALL MOUNTED DOCK LIGHT. COORDINATE EXACT LOCATION ON SITE.


10. REFER TO DETAIL 1/E500 POWER SINGLE LINE DIAGRAM FOR ADDITIONAL INFORMATION.


11. DEDICATED DUPLEX RECEPTACLE FOR UNDERCOUNTER FRIDGE. COORDINATE EXACT LOCATION ON SITE PRIOR TO 
ROUGH-IN.


12. DEDICATED DUPLEX RECEPTACLE FOR BATTERY CHARGER. COORDINATE EXACT LOCATION WITH DEPARTMENTAL 
REPRESENTATIVE ON SITE PRIOR TO ROUGH-IN.


13. COORDINATE EXACT LOCATION AND MOUNTING HEIGHT OF DUPLEX RECEPTACLE WITH TI/HEALTH DEPARTMENT ON 
SITE PRIOR TO ROUGH-IN


14. INCOMING UNDERGROUND ELECTRICAL CONDUIT TO BE ROUTED UP THROUGH GYPSUM WALL CAVITY ADJACENT 
TO STRUCTURAL COLUMN AND THEN THROUGH ACCESSIBLE CEILING SPACE OF OFFICE 007 AND THEN PENETRATE 
THROUGH CONCRETE FLOOR OF SECOND LEVEL TO BOTTOM FEED DISTRIBUTION PANELBOARD 'DPA' LOCATED IN 
ELECTRICAL ROOM 102 . COORDINATE EXACT LOCATION OF CONDUIT STUBS ON SITE PRIOR TO CONCRETE POUR AND 
INSTALLATION OF STEEL STRUCTURE. 


15. COORDINATE EXACT LOCATION AND RECEPTACLE TYPE FOR PROVINCIAL HEALTH. 6.4A/208V/1PH FREEZER WITH 
DEPARTMENTAL REPRESENTATIVE ON SITE PRIOR TO ROUGH-IN.


16. DIRECT CONNECTION FOR FIRE ALARM CONTROL PANEL AND FIRE ALARM SIGNALLING PANEL. COORDINATE EXACT 
LOCATION ON SITE PRIOR TO ROUGH-IN.


17. CONNECT 120V TRAP SEAL PRIMER WITH 2c#12 AC90. COORDINATE EXACT LOCATION ON SITE WITH MECHANICAL 
CONTRACTOR PRIOR TO ROUGH-IN.


18. RUN 1#3 BARE GROUND CONDUCTOR IN 21mm UNDERGROUND CONDUIT ROUTED THROUGH GYPSUM WALL CAVITY 
ADJACENT TO STRUCTURAL COLUMN AND ACCESSIBLE CEILING SPACE AND THEN PENETRATE INTO ELECTRICAL 
ROOM 102 CONCRETE FLOOR. COORDINATE EXACT LOCATION OF CONDUIT STUB ON SITE PRIOR TO CONCRETE POUR 
OR INSTALLATION AND STRUCTURAL STEEL.


19. SUPPLY AND INSTALL 610mm (H) x 406mm (W) x 152mm (D) SINGLE DOOR, WALL MOUNT, 16 GAUGE STEEL 
ENCLOSURE. ENCLOSURE TO BE C/W REMOVABLE DOOR WITH HIDDEN HINGES, MAXIMUM DOOR OPEN, SEAMLESS 
FOAM-IN-PLACE GASKET, MOUNTING HOLES IN BACK OF BODY FOR DIRECT MOUNTING, GRAY FINISH. ENCLOSURE TO 
BE MOUNTED ADJACENT TO DISTRIBUTION PANELBOARD ‘DPA’ AS INDICATED ON DRAWING. CONTRACTOR TO CUT 
THE FRONT OF THE ENCLOSURE TO MOUNT TWO (2) COVER MOUNTED POWER METERS. REFER TO POWER METER 
INSTALLATION INSTRUCTIONS FOR FURTHER INORMATION ON CUT HOLE DIMENSIONS. ONE (1) POWER METER 
DEDICATED FOR DISTRITION PANELBOARD ‘DPA’ TO MONITOR BUILDING POWER AND ONE (1) POWER METER 
DEDICATED FOR DISTRIBUTION PANELBOARD ‘DPB’ TO MONITOR THE HEALTH DEPARTMENT POWER. CONTRACTOR 
TO INSTALL A SIZE 2 LAMICOID NAMEPLATE ABOVE EACH OF THE POWER METERS THAT READS “POWER METER #1 
STORAGE BUILDING" AND “POWER METER #2 HEALTH PEI". POWER METERS TO BE SECURELY FASTENED TO THE BACK 
SIDE OF THE CUT HOLES OF THE ENCLOSURE WITH INSTALLATION CLIPS. ENCLOSURE TO BE C/W DIN RAILS, 
TERMINAL BLOCKS, FUSES AND POWER SUPPLIES FOR A FULLY COMPLETE AND FUNCTIONAL SYSTEM. EXACT 
ENCLOSURE SIZE TO BE CONFIRMED PRIOR TO PURCHASE TO ACCOMMODATE TWO (2) DIN RAIL MOUNTED POWER 
METERS, DIN RAIL MOUNTED TERMINAL BLOCKS, DIN RAIL MOUNTED POWER SUPPLY AND ALL ASSOCIATED 
HARDWARE AND CABLING. ENCLOSURE TO BE INSTALLED IN ACCORDANCE WITH MANUFACTUERER’S INSTALLATION 
INSTRUCTIONS. ACCEPTABLE MANUFACTURER OR APPROVED EQUAL: HOFFMAN #CSD24166. REFERENCE DETAIL 
1/E500 FOR ADDITIONAL INFORMATION. 
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QCHD Pandemic WarehousePEI Department of Transportation &
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May 4, 2021


M.E.M., C.E.T.


E.S.C., P.ENG355 Brackley Point Road
Brackley, PE


GENERAL NOTES:


1. EXPOSED ELECTRICAL CONDUIT BOXES AND 
SUPPORTS IN FINISHED AREAS ARE TO BE 
PAINTED TO MATCH THE COLOUR OF ADJACENT 
FINISHED SURFACE. COORDINATE EXACT 
COLOUR AND ASSOCIATED PAINTING WITH 
GENERAL CONTRACTOR ON SITE.


2. CONDUIT AND CABLING PENETRATIONS 
THROUGH FIRE RATED SEPARATIONS TO BE 
FIRE AND SMOKE SEALED BY GENERAL 
CONTRACTOR. ACCEPTABLE MANUFACTURER 
OR APPROVED EQUAL: 3M BRAND FIRE 
BARRIER.


3. MOTION DETECTORS, CCTV CAMERAS, WAP 
OUTLETS, ADDRESSABLE OUTPUT MODULES 
AND DOOR POWER SUPPLY WHICH ARE 
LOCATED IN LOADING 001, HEALTH PEI 
STORAGE 003, IT STORAGE 002 AND SECOND 
LEVEL STORAGE 103 ARE TO BE INSTALLED TO 
THE UNDERSIDE OF GYPSUM CEILING. 


4. STRUCTURED CABLING SYSTEM TO BE 
SUPPLIED AND INSTALLED IN ACCORDANCE 
WITH THE GOVERNMENT OF PRINCE EDWARD 
ISLAND STRUCTURED CABLING STANDARDS 
(FEBRUARY 26, 2016). REFERENCE APPENDIX 'B' 
OF SPECIFICATION


5. INTRUSION ALARM AND CCTV SYSTEM ROUGH-
IN AND ASSOCIATED CABLING TO BE 
COMPLETED BY DIV. 27/ DIV. 28. HARDWARE TO 
BE INSTALLED AND COMMISSIONED BY OTHERS. 


NOTES:


1. RUN COMMUNICATIONS CABLES ON J-HOOKS IN 
ACCESSIBLE CEILING SPACE TO A 21mmC ROUTED 
DOWN THROUGH WALL CAVITY TO OUTLET. BOND 
CONDUIT TO CLOSEST GROUNDED RACEWAY OR 
JUNCTION BOX WITH 1#10 GREEN BOND. (TYPICAL)


2. INCOMING UNDERGROUND COMMUNICATIONS 
CONDUIT TO BE ROUTED UP TO SECOND FLOOR 
ELECTRICAL ROOM 102 THROUGH GYPSUM WALL 
CAVITY ADJACENT TO STRUCTURAL COLUMN. 
COORDINATE EXACT LOCATION OF CONDUIT STUBS 
ON SITE PRIOR TO CONCRETE POUR OR 
INSTALLATION OF STEEL STRUCTURE.


3. REFER TO DETAIL 2/E501 VIDEO SURVEILLANCE 
RISER SCHEMATIC FOR ADDITIONAL INFORMATION. 
(TYPICAL)


4. INSTALL FIRE ALARM ADDRESSABLE OUTPUT 
MODULE IN ACCESSIBLE CEILING SPACE AND 
CONNECT TO DOOR POWER SUPPLY SUCH THAT 
UPON FIRE ALARM ALL ACCESS CONTROLLED 
DOORS ARE DEACTIVATED PERMITTING 
UNOBSTRUCTED EGRESS.


5. REFER TO DETAIL 4/E501 ACCESS CONTROL DOOR 
ELEVATION FOR ADDITIONAL INFORMATION. 
(TYPICAL)


6. INSTALL ONE (1) CAT 6 CABLE IN 21mm LIQUID 
TIGHT FLEX FROM A 100mm SQUARE JUNCTION BOX 
MOUNTED ADJACENT TO THE CAMERA ON THE 
INTERIOR SIDE OF THE WALL. USE LOW VOC 
MASTIC COMPOUND TO SEAL PENETRATION 
THROUGH EXTERIOR WALL. MOUNT CAMERA IN 
ACCORDANCE WITH MANUFACTURERS 
INSTALLATION INSTRUCTIONS AT INDICATED 
HEIGHT. COORDINATE EXACT ELEVATION ON SITE 
WITH GENERAL CONTRACTOR PRIOR TO ROUGH-IN. 
(TYPICAL FOR ALL EXTERIOR CAMERAS)


7. WIRE MAGNETIC DOOR HOLDER TO LOCAL FIRE 
ALARM ADDRESSABLE OUTPUT MODULE IN A FAIL 
SAFE MANNER SUCH THAT UPON ACTIVATION OF 
THE FIRE ALARM SYSTEM THE MAGNETIC DOOR 
HOLDER DEVICES BECOME DE- ENERGIZED. 
MAGNETIC DOOR HOLDER SUPPLIED AND 
INSTALLED BY DIVISION 08.


8. INSTALL ONE (1) CAT 6 CABLE IN 21mmC ROUTED 
THROUGH INACCESSIBLE CEILING SPACE TO 
CONNECT CCTV CAMERA MOUNTED TO UNDERSIDE 
OF GYPSUM CEILING. MOUNT CAMERA IN 
ACCORDANCE WITH MANUFACTURER'S 
INSTALLATION INSTRUCTIONS. COORDINATE EXACT 
LOCATION ON SITE WITH GENERAL CONTRACTOR 
AND OWNER PRIOR TO ROUGH-IN. (TYPICAL FOR 
ALL INTERIOR CAMERAS)


9. MAIN COMMUNICATIONS BACKBOARD TO BE 
MOUNTED AT 915mm AFF. COORDINATE EXACT 
LOCATION WITH ITSS ON SITE.


10. INCOMING UNDERGROUND COMMUNICATIONS 
CONDUIT TO BE ROUTED THROUGH ACCESSIBLE 
CEILING SPACE OF MAIN LEVEL AND THEN STUBBED 
INTO CONCRETE FLOOR OF ELECTRICAL ROOM 102 
AT 610mm AFF ADJACENT TO MAIN 
COMMUNICATIONS BACKBOARD. FIRE AND SMOKE 
SEALING OF FLOOR PENETRATIONS TO BE 
COMPLETED BY GENERAL CONTRACTOR. 
COORDINATE EXACT STUB UP LOCATIONS ON SITE 
PRIOR TO ROUGH-IN.


11. COMMUNICATIONS OUTLET FOR BMS. 
COORDINATE EXACT LOCATION ON SITE PRIOR TO 
ROUGH-IN.


12. SPRING LOADED MECHANICAL TYPE LIMIT SWITCH 
FOR OVERHEAD DOOR C/W ADJUSTABLE 
ACTUATOR ARM SUPPLIED AND INSTALLED BY 
OTHERS WIRED BY DIV. 27. COORDINATE EXACT 
LOCATION OF LIMIT SWITCH ON SITE PRIOR TO 
ROUGH-IN.
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Main Level & Second Level
Floor Plan - Lighting


201202


QCHD Pandemic WarehousePEI Department of Transportation &
Infrastructure
DTI Project No 2755-20093


May 4, 2021


M.E.M., C.E.T.


E.S.C., P.ENG355 Brackley Point Road
Brackley, PE


GENERAL NOTES:


1. EXPOSED ELECTRICAL CONDUIT BOXES AND 
SUPPORTS IN FINISHED AREAS ARE TO BE 
PAINTED THE COLOUR OF ADJACENT FINISHED 
SURFACE. COORDINATE EXACT COLOUR AND 
ASSOCIATED PAINTING WITH GENERAL 
CONTRACTOR ON SITE.


2. VOLTAGE DROP IN AN INSTALLATION MUST NOT 
EXCEED 5% FROM THE SUPPLY SIDE OF THE 
CONSUMERS SERVICE TO THE POINT OF 
UTILIZATION, AND NOT EXCEED 3% IN A FEEDER 
OR BRANCH CIRCUIT IN ACCORDANCE WITH CSA 
22.1-18 SECTION 8-102.


3. CONDUIT AND CABLING PENETRATIONS THROUGH 
FIRE RATED SEPARATIONS TO BE FIRE AND SMOKE 
SEALED BY GENERAL CONTRACTOR. ACCEPTABLE 
MANUFACTURER OR APPROVED EQUAL: 3M BRAND 
FIRE BARRIER.


4. PROGRAM MOTION SENSOR TO SENSE 
OCCUPANCY ON 10 MINUTE DELAY.


5. ALL EXPOSED BRANCH CIRCUIT WIRING IS TO BE 
COMPLETED WITH BUILDING WIRE IN CONDUIT OR 
AC90 UNLESS SPECIFICALLY INDICATED 
OTHERWISE. REFER TO ARCHITECTURAL 
DRAWINGS FOR SPECIFIC WALL AND CEILING 
TYPES. ALL CONCEALED BRANCH CIRCUIT WIRING 
TO BE NMD90 IN ACCORDANCE WITH 
SPECIFICATION SECTION 26 05 21.


NOTES:


1. DUAL HEAD REMOTE EMERGENCY LIGHTING UNIT TO 
BE SURFACE MOUNTED TO THE UNDERSIDE OF 
GYPSUM CEILING. COORDINATE EXACT LOCATION ON 
SITE PRIOR TO ROUGH-IN.


2. INSTALL PHOTOCELL AT 3115mm AFF. COORDINATE 
EXACT LOCATION ON SITE PRIOR TO ROUGH IN. REFER 
TO DETAIL 3/E501 FOR ADDITIONAL INFORMATION.


3. REFER TO DETAIL 5/E501 FOR ADDITIONAL 
INFORMATION ON 0-10VDC DIMMING CONTROL. 
(TYPICAL)


4. REFER TO DETAIL 3/E501 FOR ADDITIONAL 
INFORMATION ON TIME CLOCK AND LIGHTING 
CONTACTOR. COORDINATE PROGRAMMING AND 
SCHEDULING OF TIME CLOCK WITH OWNER ON SITE TO 
MATCH EXISTING DEPOT'S SCHEDULING. COORDINATE 
EXACT LOCATION ON SITE PRIOR TO ROUGH-IN. 


5. SUSPEND EXIT SIGN AT 2400mm AFF WITH 21mm RIGID 
THREADED CONDUIT AND WIRE WITH 2#12, 1#14 BOND. 
COORDINATE EXACT LOCATION AND SUSPENSION 
HEIGHT ON SITE PRIOR TO ROUGH-IN.


6. REFER TO DETAIL 6/E501 FOR ADDITIONAL 
INFORMATION ON THREE WAY WIRING WITH 
OCCUPANCY.
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SPARE


EXISTING EATON #P3a SERIES DISTRIBUTION PANEL 'DP-A', 
MAIN ELECTRICAL BUILDING


600A, 600V, 3∅, 4W, 42 CCT, 14KAIC


SPARE (ADMIN BLDG) SPARE
(HEAVY EQUIPMENT IPE)


SPARE SPARESPARE


30A/3P40A/3P 600A/3P 125A/3P 20A/3P 15A/1P 15A/1P


1#3 BARE 
GROUND


1#6 GREEN 
GROUND


IN 16mmC


TO
TMGB


4#1/0, 1#6 BOND  IN 78mmC


'TX-A'
30 kVA
TRANSFORMER
600-120/208V,
3PH, 4W


4#2, 1#6 
BOND IN 
35mmC


1#3 GREEN
GROUND


IN 16mmC TO 
MAIN GROUND


125A/3P


STORAGE
BUILDING


SUPPLY AND INSTALL NEW 125A/3P CIRCUIT BREAKER TO FEED NEW 
STORAGE BUILDING. PROVIDE LAMICOID IDENTIFICATION NAMEPLATE 
ON DISTRIBUTION PANELBOARD FOR NEW STORAGE BUILDINGS 
FEEDER. COORDINATE TEMPORARY ELECTRICAL SHUT DOWN WITH 
DEPARTMENTAL REPRESENTATIVE.


CONNECT 1#3 BARE 
GROUND CONDUCTOR 


FROM SERVICE GROUND 
BUS TO TWO 3000mm LONG 


MANUFACTURED GROUND 
RODS DRIVEN INTO THE 


GROUND 1000mm APART IN 
ACCORDANCE WITH CSA 


22.1-18 SECTION 10.


PANDEMIC WAREHOUSE 


PANEL 'DPA'
200A MLO, 125A MB,


600V, 3PH, 4W 
SERVICE RATED 


42 CCT


POWER 
METER #1


4#3, 1#6 BOND 
IN 35mmC


PANEL 'DPB'
200A MLO, 100A MB, 
600V, 3PH, 4W 
SERVICE RATED 
30 CCT


'TX-B'
30 kVA


TRANSFORMER
600-120/208V,


3PH, 4W


1#3 GREEN
GROUND
IN 16mmC 
TO MAIN 
GROUND


4#2, 1#6 
BOND IN 


35mmC


PANEL 'A'
200A MLO, 
100A MB 
120/208V, 
3PH, 4W 
42 CCT, 
23,523W


3#8, 1#10 BOND 
IN 27mmC


PANEL 'B'
200A MLO, 
100A MB 
120/208V, 
3PH, 4W  
42 CCT,
14,941W


M


POWER 
METER #2


M


CONTRACTOR TO 
SUPPLY 
DISTRIBUTION 
PANELBOARD 'DPB' 
TO ACCOMMODATE 
THREE (3) CT 
CONNECTIONS


CONTRACTOR TO SUPPLY 
DISTRIBUTION 
PANELBOARD 'DPA' TO 
ACCOMMODATE THREE (3) 
CT CONNECTIONS


3#8, 1#10 BOND 
IN 27mmC


27mmC


27mmC


610mm (h) x 405mm (w) 
x 152mm (d)


OWNER'S METER CABINET


NOTE 1


DIAGRAM NOTES:


1. TWO (2) POWER METERS ARE TO BE 
SECERULY FASTENED TO THE BACK SIDE OF 
THE CUT HOLES OF THE ENCLOSURE WITH 
INSTALLATION CLIPS. POWER METER #1 TO 
BE C/W BACNET INTERFACE TO BE 
DEDICATED FOR MONITORING THE INCOMING 
POWER OF THE BUILDING. POWER METER #2 
TO BE C/W BACNET INTERFACE AND TO BE 
DEDICATED FOR MONITORING THE POWER 
OF THE HEALTH DEPARTMENT. CONNECT 
BACNET MODULE TO BMS WITH CAT 6 CABLE 
IN 27mmC. INSTALL 35mm STAINLESS STEEL 
PERFORATED DIN RAIL INSTALLED WITHIN 
THE ENCLOSURE. DIN RAILS TO BE SECURELY 
FASTENED TO THE INSIDE OF THE 
ENCLOSURE WITH SUPPORT BRACKETS TO 
ELEVATE DIN RAILS AWAY FROM THE 
ENCLOSURE TO FACILITATE COMPONENT 
MOUNTING AND TO INCREASE WIRING 
ACCESS. CONTRACTOR TO SUPPLY A LOCAL 
120-240VAC POWER SUPPLY FOR BOTH 
POWER METERS. POWER METER TO BE DIN 
RAIL MOUNTED WITHIN ENCLOSURE. WIRE 
POWER SUPPLY TO POWER SUPPLY 
TERMINALS OF THE POWER METERS IN 
ACCORDANCE WITH MANUFACTURER’S 
WIRING INSTRUCTIONS. EXACT POWER 
SUPPLY POWER REQUIREMENTS TO BE 
CONFIRMED TO SUIT EXACT REQUIREMENTS 
OF POWER METERS. ALL LOW VOLTAGE 
CABLING AND WIRING TO BE COMPLETED BY 
ELECTRICAL CONTRACTOR.  PROVIDE ALL 
HARDWARE AND CABLING FOR A FULLY 
FUNCTIONAL SYSTEM. POWER METERS ARE 
TO BE INSTALLED AND WIRED IN 
ACCORDANCE WITH MANUFACTURER’S 
INSTALLATION AND WIRING INSTRUCTIONS. 
METER TO COMMUNICATE AND LOG PEAK 
DEMAND, POWER FACTOR, PHASE VOLTAGE 
AND CURRENT AND BE C/W ENERGY 
MANAGEMENT SOFTWARE SUCH THAT ALL 
PARAMETERS CAN BE MONITORED REAL TIME 
VIA SECURED WEB INTERFACE AND/OR 
BACNET IP THROUGH THE BMS. ACCEPTABLE 
MANUFACTURER OR APPROVED EQUAL: 
ACCUENERGY #ACUVIM-CL-M- 60-5A-P1, 
SCHNEIDER #ION 7650, EATON.  


2. PANEL MAINS PT/CT MONITORING TO BE 
INSTALLED WITHIN OVERSIZED PANEL 
ENCLOSURE OTHERWISE SEPARATE 900mm X 
900mm X 150mm ENCLOSURES ARE TO BE 
INSTALLED AND LABELLED WITH SIZE 2 
LAMICOID NAMEPLATES.


NOTE 2 NOTE 2


MECHANICAL EQUIPMENT SCHEDULE


TYPE LOCATION DESCRIPTION VOLTS PHASE
RATED


AMPS NOTES
KW HP


AC-1-FC-1
AC-2-FC-2


KITCHEN /
OFFICES


A/C SPLIT UNIT 
EVAPORATOR


208 1 6.15 - 36


SUPPLY AND INSTALL 2#8, 1#10 BOND IN 21mmC FOR POWER WIRING 
BETWEEN INDOOR AND OUTDOOR FLOOR MOUNTED CONDENSING UNIT. 
EXTERIOR WIRING TO BE TECK. CONTROLS WIRING BETWEEN INDOOR 
AND OUTDOOR UNIT TO BE SUPPLIED AND INSTALLED BY DIV. 23. 
COORDINATE EXACT LOCATION OF INTERIOR UNIT ON SITE. LOW VOLTAGE 
THERMOSTAT SUPPLIED WITH UNIT, INSTALLED AND WIRED BY DIV. 26.


BB-1 AS NOTED ON DWGS ELECTRIC BASE 
BOARD HEATER


347 1 1.0 - 2.9 SUPPLIED AND INSTALLED BY MECHANICAL CONTRACTOR, POWER 
WIRING BY DIV. 26.


DHWH-1 JANITOR ROOM 008 HOT WATER HEATER 208 1 4.0 - 19.2
SUPPLY AND INSTALL LOCAL MANUAL MOTOR SWITCH. 
COORDINATE EXACT LOCATION ON SITE PRIOR TO ROUGH-IN. 


HUM-1 MECHANICAL ROOM 101 STEAM HUMIDIFIER 120 1 1.9 - 15.6


UH-1 HEATER FAN 600 1 7.5 - 12.5 UNIT HEATER TO BE WALL MOUNTED AT 2400mm AFF. SUPPLY AND 
INSTALL LOCAL MANUAL MOTOR SWITCH ADJACENT TO UNIT. 
COORDINATE EXACT LOCATION ON SITE PRIOR TO ROUGH-IN. 


LOADING 001


UH-2 HEATER FAN 600 1 7.5 - 12.5HEALTH PEI STORAGE 003


DF-1 AS NOTED ON DWGS DESTRAT FAN 120 1 - - -


ERV-1 MECHANICAL ROOM 101
ENERGY RECOVERY 


VENTILATOR
208 1 1.3 - 6.0


ERV-2 MECHANICAL ROOM 101 ENERGY RECOVERY 
VENTILATOR 208 1 1.3 - 6.0


HC-1 MECHANICAL ROOM 101 HEATING COIL 600 3 15.0 - 14.5


HC-2 MECHANICAL ROOM 101 HEATING COIL 600 3 15.0 - 14.5


SUPPLIED AND INSTALLED BY MECHANICAL CONTRACTOR, POWER 
WIRING AND SWITCHING BY DIV. 26.


C/W FACTORY INSTALLED DISCONNECT. POWER WIRING TO 
BE SUPPLIED AND INSTALLED BY DIV 26.


SUPPLY AND INSTALL LOCAL LOCAL CSA TYPE 1 30A UNFUSED 
DISCONNECT SWITCH. COORDINATE EXACT LOCATION ON SITE PRIOR 
TO ROUGH-IN. SUPPLIED AND INSTALLED BY MECHANICAL 
CONTRACTOR, POWER WIRING BY DIV. 26.


SUPPLY AND INSTALL LOCAL CSA TYPE 1 30A UNFUSED DISCONNECT 
SWITCH SUPPLIED AND INSTALLED BY MECHANICAL CONTRACTOR. 
POWER WIRING BY DIV.26 .COORDINATE EXACT LOCATION ON SITE 
PRIOR TO ROUGH-IN. 


EF-1 FIRE PUMP ROOM EXHAUST FAN 120 1 - 1/3 7.2
CONNECT TO LINE VOLTAGE REVERSE ACTING THERMOSTAT WITH 
2c#12AC90. THERMOSTAT SUPPLIED AND INSTALLED BY DIV. 26


DEMAND CALCULATION


BASIC LOAD CALCULATION - REFERENCING CEC 22.1-18 8-202 AND 8-210 (a)


REFERENCING CEC 22.1-18 TABLE 14


DESIGNATION AREA (m²) TYPE OF OCCUPANCY W/m² DEMAND % TOTAL DEMAND (W)


STORAGE 1st FLOOR 1,099 WAREHOUSE 5 90% 4,946


OFFICE 1st FLOOR 57 OFFICE 50 100% 2,850


STORAGE 2nd FLOOR 428 WAREHOUSE 5 90% 1,926


SPECIAL LOAD CALCULATION - REFERENCING CEC 22.1-18 8-210 (b), AND 62-118 (5b)


DESIGNATION TOTAL LOAD (W) DEMAND % TOTAL DEMAND (W)


HEATING LOADS, (HC) 30,000 75% 25,500


HEATING LOADS, (BB, UH, FC (Heat)) 32,300 75% 24,225


7,900 75% 5,925


TOTAL BASIC DEMAND (W) 9,722W


TOTAL SPECIAL DEMAND (W) 56,650W


REFERENCING CEC 22.1-18 8-210 TOTAL ELECTRIC DEMAND (W) 66,372W


MINIMUM SERVICE ENTRANCE AT 600V, 3 PHASE 63.94A


x 150% TO ACCOMMODATE FUTURE EXPANSION CAPACITY 95.91A


NOTE: IN ACCORDANCE WITH CEC 22.1-18 8-106(4) DEMAND CALCULATION ARE BASED ON WINTER 
TIME OPERATION GIVEN THAT HEATING LOAD IS LARGER THAN THE COOLING LOAD.


MECH LOADS, (ERV, HUM, LIFTS, ETC)


DOMESTIC HOT WATER HEATER (DHWH-1) 4000 100% 4,000
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NAC2


A-40


ONE (1) CAT 6 CABLE IN 21mmC TO 
TELEPHONE BIX BLOCKS MOUNTED 
TO COMMUNICATIONS BACKBOARD 


IN ELECTRICAL ROOM 102
LOADING


001


LOADING
001


A-40


CAT 6 CABLE
IN 21mmC TO FIRE 
ALARM
CONTROL PANEL


SLC1


SLC1


LOADING
001


NAC1


FASP
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SUPERVISORY
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2#12, 1#14 BOND 
IN 21mmC


FIM


JANITOR 
008


RF


FIRE 
PUMP 
ROOM


011


FIRE PUMP 
ROOM 011


305mm(w) x 1220mm(l) x 55mm(d), RECESSED LED FLAT PANEL C/W ALUMINUM HOUSING, 
WHITE FROSTED ACRYLIC LENS, 0-10 VDC DIMMABLE TO 10%, 120V DRIVER  


LITHONIA #EPANL 1x4 3000 LM 80 CRI 35K MIN10 ZT MVOLT
METALUX #14FP3035HE


CFI #1FPZ330L835-4-DS-UNV-DIM
CREE #C-TR-C-FP14-31L-35K-WH


TYPE DESCRIPTION


A1


SOURCE


LED 
26 W


L73 AT 60,000h
3000 LUMEN


CRI 80, 
3500K


MOUNTING


RECESSED IN T-BAR 
CEILING 


B1


86mm(w) x 1220mm(l) x 90mm(d), SURFACE MOUNTED LED FIXTURE,  C/W FROSTED 
ACRYLIC ROUND DIFFUSED LENS AND GENERAL DISTRIBUTION, WHITE FINISH, 120V 


DRIVER,


LITHONIA #CLX L48 3000LM SEF RDL MVOLT GZ10 35K 80CRI WH
METALUX #4SNLED-LD5-30SL-LW-UNV-L835


CFI #FSS430L835-UNV-DIM
ORACLE LIGHTING #4-OEC-LED-3000L-DIM10-MVOLT-35K-85


LED              
20W              


L70 AT 100,000h    
3000 LUMENS


CRI 80,
3500K


SURFACE MOUNTED 
TO DRYWALL CEILING


E1


C1


EXTERIOR LED WALL PACK, 146mm(w) x 171mm(l) x 92mm(d), 20V DRIVER, BLACK 
HOUSING c/w BLACK POWDER COAT FINISH, FULLY GASKETED IMPACT RESISTANT 


TEMPERED GLASS,  


LITHONIA #OWLX1 LED 20W, 40K
COOPER #XTOR2A-40K


CORE #WP2-205-1
STANDARD #LED/WP/SLM/20W/40K/120-277V/STD


LED 
18 W 


L70 AT 72,000h
1432 LUMEN


CRI 65
4000K


WALL MOUNTED
REFER TO FLOOR 
PLANS ON DRAWING 
E400 FOR MOUNTING 
HEIGHT


C2


EXTERIOR LED WALL PACK, 222mm(w) x 279mm(l) x 159mm(d), 120V DRIVER, BLACK 
HOUSING c/w BLACK POWDER COAT FINISH, IMPACT RESISTANT MOLDED 


REFRACTIVE LENS AND MAXIMUM FORWARD THROW OPTICS.


LITHONIA #KAWX LED P9 40K R3 MVOLT
COOPER #XTOR5A-40K


CORE #WP1-50
STANDARD #LED/WP/SLM/50W/40K/120-277V/STD 


LED
50 W


L90 AT 72,000h
4409 LUMEN


CRI 65
4000K


WALL MOUNTED 
ABOVE OVERHEAD 
DOORS. REFER TO 
FLOOR PLANS ON 
DRAWING E400 FOR 
MOUNTING HEIGHT. 


C3


EXTERIOR LED FLOOD LIGHT, 405mm(w) x 388mm(l) x 221mm(d), WIDE FLOOD 
DISTRIBUTION GASKETED DIE-CAST ALUMINUM HOUSING c/w BLACK POWDER COAT 


FINISH AND UPPER VISOR SHIELD, 120V DRIVER,     


LITHONIA #DSXF3 LED 6 PI 40K FL 120
LUMARK #NFFLD-A40-E-UNV-66-S-BK TS2/NFFLD-RAB-XX


LED              
129W              


L90 AT 50,000h   
14,000 LUMEN      


CRI 70        
4000K    


EXTERIOR FLOOD 
LIGHTS TO BE 
COMPLETED WITH 
RIGHT ANGLE PIPE 
BRACKET FOR 
SLIPFITTER


D1


394mm(w) x 635mm(l) x 70mm(d), SURFACE MOUNTED HIGH BAY LED FIXTURE, C/W WIDE 
DISTRIBUTION, ACRYLIC FROSTED LENS AND WHITE GLOSS FINISH, 120V DRIVER ,  


LITHONIA #IBG- 15000LM-SEF-AFL-WD-120V- 35K- 80CRI-DWH
METALUX #VHB-15-W-UNV-L835-CD-U


PHILIPS #FBX16LL35-120-W-LFA
ORACLE LIGHTING #CB4-LED-16000L-MVOLT-WD-35K-85-MH


  


LED
95W


L88 AT 60,000h  
15000 LUMEN


CRI 80
3500K   


SURFACE MOUNTED 
TO DRYWALL CEILING


LED DOCK LIGHT, C/W 1066mm DOCK ARM WITH ON/OFF SWITCH, NEMA 
5-15P MALE PLUG, AND DOCK LIGHT MOUNTING ACCESSORIES


DLL #LED-23W-40K-120V
TCP #LEDDLI6K65YCOMBO


PHILIPS #ID5L 32-120


LED
16W 
120V


850 LUMEN
CRI 70
6500K


WALL MOUNTED 
1400mm AFF


86mm(w) x 1220mm(l) x 90mm(d), SURFACE MOUNTED LED FIXTURE,  C/W FROSTED 
ACRYLIC ROUND DIFFUSED LENS AND GENERAL DISTRIBUTION, WHITE FINISH, 120V 


DRIVER,


LITHONIA #CLX L48 5000LM SEF RDL MVOLT GZ10 35K 80CRI WH 
METALUX #4SNLED-LD5-50SL-LW-UNV-L835-CD1-U 


PHILIPS #FSS455L835-UNV-DIM 
ORACLE LIGHTING #4-OC1-5000L-DIM10-MVOLT-35K-85


B2


LED              
35W              


L70 AT 100,000h    
5000 LUMENS


CRI 80
3500K


SURFACE MOUNTED 
TO UNDERSIDE OF 
WOODEN TRUSS


A2


305mm(w) x 1220mm(l) x 55mm(d), RECESSED LED FLAT PANEL C/W ALUMINUM HOUSING, 
WHITE FROSTED ACRYLIC LENS, 0-10 VDC DIMMABLE TO 10%, 120V DRIVER  


LITHONIA #EPANL 1x4 4000LM 80CRI 35K MIN10 ZT MVOLT
METALUX #14FP4235C


CFI #1FPZ38L835-4-DS-UNV-DIM
CREE #C-TR-C-FP14-37L-35K-WH


LED 
38 W


L73 AT 60,000h
4000 LUMEN


CRI 80, 
3500K


RECESSED IN T-BAR 
CEILING 


610mm(w) x 1220mm(l) x 55mm(d), RECESSED LED FLAT PANEL C/W ALUMINUM HOUSING, 
WHITE FROSTED ACRYLIC LENS, 0-10V DIMMABLE TO 10%, 120V DRIVER  


LITHONIA #EPANL 2x4 4000 LM 80 CRI 35K MIN10 ZT MVOLT
METALUX #124FP4735C


CFI #2FPZ43L835-4-DS-UNV-DIM
CREE #C-TR-C-FP24-37L-35K-WH


A3


LED 
26 W


L80 AT 60,000h
4000 LUMEN


CRI 80, 
3500K


RECESSED IN 
DRYWALL CEILING OR 
T-BAR CEILING AS 
INDICATED ON 
DRAWING. PROVIDE 
DRYWALL GRID 
ADAPTOR TO RECESS 
MOUNTED LED FLAT 
PANEL IN DRYWALL 
CEILING 


D2


394mm(w) x 635mm(l) x 70mm(d), SURFACE MOUNTED HIGH BAY LED FIXTURE, C/W WIDE 
DISTRIBUTION, ACRYLIC FROSTED LENS AND WHITE GLOSS FINISH, 120V DRIVER ,  


LITHONIA #IBG- 12000LM-SEF-AFL-WD-120V- 35K- 80CRI-WH
METALUX #VHB-12-W-UNV-L835-CD-U


CFI #FBX12LL835-UNV-W-LFA
ORACLE LIGHTING #CB4-LED-12000L-MVOLT-WD-35K-85-MH


  


LED
77W


L88 AT 60,000h  
12000 LUMEN


CRI 80
3500K   


SURFACE MOUNTED 
TO DRYWALL CEILING
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ES ES


30
5


30
5


1,1


(TYPICAL)


ELECTRICAL ROOM #102


FINISHED FLOOR


CAT6 CABLES 
FOR DATA


78mm UNDERGROUND COMMUNICATIONS CONDUIT 
TO MAIN ELECTRICAL BUILDING REFERENCE 
DRAWING E101 FOR ADDITIONAL INFORMATION.


FACP


RAISE COMM FIBRE-TO-COPPER MEDIA CONVERTORS AND LOCAL
NETWORK SWITCH SUPPLIED AND INSTALLED BY ITSS (2RU)


24-PORT PATCH PANEL FOR DATA (1RU)


HORIZONTAL CABLE MANAGEMENT (2RU)


BUILDING ENTRANCE PROTECTORS (25 PAIR BLOCKS)


RACK MOUNTED FIBER SPLICE TRAY (1RU). FIBRE SPLICE TRAY AND 
ASSOCIATED FAN OUT CABLING AND FUSION SPLICING TO BE SUPPLIED 
AND INSTALLED BY ITSS. COORDINATE INSTALLATION AND SPLICING WITH 
ITSS ON SITE.


RACK MOUNTED NETWORK VIDEO RECORDER WITH INTEGRAL SWITCH 
FOR PoE CAMERA SYSTEM (2RU)


FLOOR MOUNTED (35 RU) 4-POST COMMUNICATIONS RACK 
SUPPLIED AND INSTALLED BY ITSS.


UPS SUPPLIED AND INSTALLED BY ITSS (2RU)


PROVIDE ONE WALL MOUNTED
21mm x 1219mm x 2438mm PLYWOOD BACKBOARD 
PAINTED ON ALL SIDES WITH INTUMESCENT PAINT


ROUTE COMMUNICATIONS CABLING ON J-HOOK SUPPORTS AND
CONDUIT THROUGH ACCESSIBLE CEILING SPACE. BOND METALLIC
CONDUIT IN ACCORDANCE WITH SPECIFICATION SECTION 27 05 26.
(TYPICAL)


CAT 6 
TELEPHONE
CABLE


1#6 GREEN BOND


IAP


A-18


1#1 FROM GROUND TO
SERVICE DISCONNECT


610mm x 100mm x 6mm TMGB


CAT 6 CABLE TO
CCTV CAMERAS
(TYPICAL)


INCOMING 12 PAIR SINGLEMODE 
OS1 FIBRE OPTIC CABLE AND 25 


PAIR COPPER OUTSIDE PLANT 
CABLING. NEATLY


COIL 3m SERVICE LOOP WORTH 
OF INCOMING CABLE ON 


BACKBOARD USING J-HOOK 
SUPPORTS.


B-40


CAT 6
TELEPHONE CABLES


12 PAIR SINGLE
MODE OS1 FIBRE OPTIC 
CABLE


1#6 GREEN BOND


25 PAIR COPPER
OUTSIDE PLANT


CABLING


7


6


COMMUNICATION RISER SCHEDULE


ITEM DESCRIPTION


8


7


6


5


4


3


2


1


1


3


2


3


5


4


8


A-29


9


TELEPHONE BIX BLOCK


10


11


SPACE FOR PoE SWITCH FOR WAP (2RU) SUPPLIED AND INSTALLED BY 
ITSS. TERMINATIONS AND TESTING BY DIV. 27.


12-PORT PATCH PANEL FOR WAP (1RU)


27mm UNDERGROUND COMMUNICATIONS CONDUIT 
TO EXISTING EXTERIOR POLE MOUNTED CCTV 
CAMERAS. REFERENCE DRAWING E101 FOR 
ADDITIONAL INFORMATION.


9 3


10


11 CAT6 CABLES 
FOR WAP


WAP


WHITE


BLACK0-10V DRIVER
GRAY (-)


PURPLE (+)


WHITE


BLACK0-10V DRIVER
GRAY (-)


PURPLE (+)


GRAY (-)


PURPLE (+)


RED


RED/
WHITE


RED


TYPE A2 LUMINAIRES


TYPE A2 LUMINAIRES


L


DIMMER


TO 
ADDITIONAL


DRIVERS


TO 
ADDITIONAL


DRIVERS


HOT/LIVE 120VAC~
60HZ


C


NEUTRAL


B-26
LINE


LI
G


H
T


IN
G


 C
O


N
T


A
C


T
O


R


B
U


IL
D


IN
G


 F
A


C
A


D
E


LI
G


H
T


IN
G


B
-2


4a


P
A


R
K


IN
G


 L
O


T


TIMECLOCK


PHOTOCELL


S
P


A
R


E


SCHEMATIC GENERAL NOTES:


1. LIGHTING CONTACTOR TO BE 
MECHANICALLY OPERATED, 
ELECTRICALLY HELD, ACCEPTABLE 
MANUFACTURER OR APPROVED EQUAL: 
SQUARE D, #LG30-V02.


2. TIME CLOCK TO BE C/W 24 HOUR SKIP 
A DAY, CARRYOVER. ACCEPTABLE 
MANUFACTURER OR APPROVED EQUAL: 
INTERMATIC #ET1105C.


3. PHOTOCELL TO BE TEMPERATURE 
COMPENSATED THERMAL TYPE C/W 
THREADED SWIVEL. ACCEPTABLE 
MANUFACTURER OR APPROVED EQUAL: 
#K4251.


4. PROGRAM TIMECLOCK TO MATCH 
EXISTING SCHEDULE OF THE DEPOT 
TIMECLOCK LOCATED IN THE MAIN 
ELECTRICAL BUILDING.


D
P


A
-8


a


EXISTING RELOCATED 
EXTERIOR CAMERA 


(PARKING LOT)


16-PORT PoE
DVR SWITCH


(RACK MOUNTED)


ONE (1) CAT6 
COMMUNICATIONS 


CABLING


LOADING 001


ONE (1) CAT6 
COMMUNICATIONS 
CABLING


OUTSIDE
LOADING DOCK 001
(WEST ELEVATION)


WP


OUTSIDE
LOADING DOCK 001
(WEST ELEVATION)


OUTSIDE
TI STORAGE 002  


(WEST ELEVATION)


#5


WP


#6


WP


#7


OUTSIDE
HEALTH PEI STORAGE 003


(NORTH ELEVATION)
WP


#8


TI STORAGE 002


HEALTH PEI 
STORAGE 003


HEALTH PEI 
STORAGE 003


#1


#2


#3


#4


ONE (1) CAT6 
COMMUNICATIONS CABLING


WP


TI STORAGE 002
#9


HEALTH PEI 
STORAGE 003


#10


#12


EXISTING EXTERIOR CAMERA 
(PARKING LOT)


WP #11


TO MAIN 
ELECTRICAL 


BUILDING


16-PORT POE DVR SWITCH TO BE CONNECTED TO 
EXISTING MEDIA CONVERTER MOUNTED IN DATA 
RACK LOCATED IN EXISTING MAIN ELECTRICAL 
BUILDING WITH 12 PAIR OSI SINGLE MODE FIBRE 
OPTIC CABLE.


REFER TO SPECIFICATIONS SECTION 28 23 00.01 FOR 
ADDITIONAL IMFORMATION, CONNECTING AND 
CONFIGURING NEW CCTV CAMERAS AND NVR ONTO 
THE DEPOT'S EXISTING CCTV NETWORK.


ACCESS CONTROL WIRING SCHEDULE


ITEM WIRE DESCRIPTION SUPPLIED BY


2c#18 AWG DIV. 28


6c#22 AWG SHIELDED DIV. 28


2c#22 AWG DIV. 28


TO OTHER ACCESS
CONTROL PANELS


B-40


AOM


NOTE 2
ACCESSIBLE CEILING SPACE 


NOTE 3


DOOR #001.1, 002.1, 003.1


(ON OPPOSITE
SIDE OF WALL)


NOTE 4


NOTE 5


NOTES:


1. CONCEAL ACCESS CONTROL WIRING IN 
DOOR FRAME.  COORDINATE INSTALLATION 
WITH DIV. 8 ON SITE. (TYPICAL)


2. CABLES TO BE RUN CONTINUOUS WITHOUT 
SPLICE BETWEEN ACCESS CONTROL DOOR 
CONTROL PANEL. IF SPLICING IS REQUIRED IT 
IS TO BE COMPLETED ON NUMBERED 
TERMINAL STRIPS WITHIN AN ELECTRICAL 
JUNCTION BOX. SPLICING OF ACCESS 
CONTROL CABLING USING MARRETTES IS 
NOT PERMITTED. (TYPICAL).


3. CONNECT FIRE ALARM ADDRESSABLE 
OUTPUT MODULE TO DOOR HARDWARE 
POWER SUPPLY AND PROGRAM TO UNLOCK 
ALL ACCESS CONTROLLED DOORS IN THE 
EVENT OF A FIRE ALARM.


4. DOOR HARDWARE POWER SUPPLY OF DOOR 
002.1, 003.1, 004.1 AND 004.2 TO BE LOCATED 
IN ACCESSIBLE CEILING SPACE OF CORRIDOR 
004, OFFICE 005 AND OFFICE 007.  


5. DOOR CONTACT TO MONITOR POSITION OF 
DOOR AND ALARM IF LEFT OPEN.


3


2


1


THEORY OF OPERATION:


DOOR TO NORMALLY REMAIN LOCKED RESTRICTING 
ENTRY WHILE STILL PERMITTING UNOBSTRUCTED 
EGRESS. WHEN A VALID PROXIMITY CARD IS 
PRESENTED TO THE PROXIMITY CARD READER THE 
ACCESS CONTROL PANEL WILL MOMENTARILY 
RELEASE THE ELECTRIC STRIKE PERMITTING 
UNOBSTRUCTED ENTRY. DOOR CONTACT TO MONITOR 
POSITION OF DOOR AND ALARM IF LEFT OPEN.  


2


32


ACP


2#12, 1#14 BOND IN 21mmC


DPS


D
3


NOTE 1


1


P


2


4c#18 IN 16mmC


ACCESS CONTROL PANEL MOUNTED TO 
MAIN COMMUNICATIONS BACKBOARD


LOCATED IN ELECTRICAL ROOM 102


TO OTHER ACCESS
CONTROL PANELS


B-40


AOM


NOTE 2
ACCESSIBLE CEILING SPACE 


NOTE 3


DOOR #004.1, 004.2


(ON OPPOSITE
SIDE OF WALL)


NOTE 4


NOTE 5


THEORY OF OPERATION:


DOOR TO NORMALLY REMAIN LOCKED RESTRICTING 
ENTRY INTO TI STORAGE 002 AND HEALTH PEI STORAGE 
003 WHILE STILL PERMITTING UNOBSTRUCTED ENTRY 
INTO CORRIDOR 004. WHEN A VALID PROXIMITY CARD IS 
PRESENTED TO THE PROXIMITY CARD READER THE 
ACCESS CONTROL PANEL WILL MOMENTARILY RELEASE 
THE ELECTRIC STRIKE PERMITTING UNOBSTRUCTED 
ENTRY INTO TI STORAGE 002 AND HEALTH PEI STORAGE 
003. DOOR CONTACT TO MONITOR POSITION OF DOOR 
AND ALARM IF LEFT OPEN.  


2


32


ACP


2#12, 1#14 BOND IN 21mmC


DPS


D
3


NOTE 1


1


P


2


4c#18 IN 16mmC


ACCESS CONTROL PANEL MOUNTED TO 
MAIN COMMUNICATIONS BACKBOARD


LOCATED IN ELECTRICAL ROOM 102


B-38B-38


ACCESS CONTROL 
HARDWARE TO BE 
SUPPLIED AND 
INSTALLED BY 
OTHERS (NIC) SUPPLY 
AND INSTALLATION OF 
ALL POWER AND 
CONTROL WIRING AND 
CONDUIT BY DIV.27


ACCESS CONTROL 
HARDWARE TO BE 
SUPPLIED AND 
INSTALLED BY 
OTHERS (NIC) SUPPLY 
AND INSTALLATION OF 
ALL POWER AND 
CONTROL WIRING AND 
CONDUIT BY DIV.27


RECOMMENDED WIRE:


18-3 AWG STRANDED WIRE 
SHIELDED OR NON/SHIELDED


BLACK (COMMON)


BLUE (CONTROL)


RED (10-30 VDC) BLACK (COMMON)


BLUE (CONTROL)


RED (15 VDC)


** USE BLACK LEAD FOR 120 VAC
USE ORANGE LEAD FOR 277 VAC
CAP UNUSED LEAD


SWITCH
PACK


BLUE


** B
LU


E


W
H


IT
E


H
O


T


LINE


HOT


NEUTRAL


THREE - WAY SWITCHES


WALL
BOX 1


WALL
BOX 2


LOAD


AUTOMATIC MODE OPERATION:


1. WHEN SENSOR ACTIVATES, LOAD TURNS ON.


2. LOAD TURNS OFF WHEN SENSOR TIMES OUT.


3. SWITCHES CAN BE USED TO TURN LOADS ON OR OFF.
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2Section 22 13 18 - Drainage Waste and Vent Piping - Plastic


2Section 22 30 05 - Domestic Water Heaters


3Section 22 42 00 - Commercial Plumbing Fixtures


6Section 22 42 01 - Plumbing Specialties and Accessories


3Section 22 42 03 - Washroom Fixtures


2Section 22 42 20.01 - Emergency Eye Wash Station


Division 23 - HEATING VENTILATING AND AIR CONDITIONING


1Section 23 03 01 - Use of Mechanical Systems During Construction


3Section 23 05 00 - Common Work Results for HVAC


4Section 23 05 01 - Installation of Pipework
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3Section 23 05 13 - Common Motor Requirements for HVAC Equipment


3Section 23 05 21 - Thermometers and Pressure Gauges - Piping Systems


5Section 23 05 22 - Valves - Bronze


6Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment


3Section 23 05 48 - Vibration and Controls for HVAC Piping and Equipment


6Section 23 05 54 - Mechanical Identification


5Section 23 05 93 - Testing, Adjusting and Balancing for HVAC


3Section 23 05 94 - Pressure Testing of Ducted Air Systems


5Section 23 07 13 - Thermal Insulation for Ducting


7Section 23 20 21 - Thermal Insulation for Piping


6Section 23 23 00 - Copper Tubing and Fittings Refrigerant


4Section 23 31 13 - Metal Ducts - Low Pressure to 500 Pa


3Section 23 33 00 - Air Duct Accessories


2Section 23 33 14 - Dampers - Balancing


2Section 23 33 15 - Dampers - Operating


2Section 23 33 16 - Dampers - Fire and Smoke


3Section 23 34 00 - HVAC Fans


2Section 23 37 13 - Diffusers, Registers and Grilles


2Section 23 37 20 - Louvres, Intakes and Vents


3Section 23 41 00 - Particulate Air Filtration


3Section 23 72 00 - Air-to-Air Energy Recovery Equipment


5Section 23 81 29.01 - Air Conditioning Units


3Section 23 82 16.14 - Electric-Resistance Air Coils


2Section 23 82 40 - Unit Heaters - Electric


3Section 23 84 13 - Humidifiers


Division 25 - INTEGRATED AUTOMATION


4Section 25 01 11 - EMCS: Start-Up and Verification and Commissioning


2Section 25 01 12 - EMCS: Training
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7Section 25 05 01 - EMCS: General Requirements


5Section 25 05 02 - EMCS: Submittals and Review Process


3Section 25 05 03 - EMCS: Project Record Documents


2Section 25 05 54 - EMCS: Identification


7Section 25 05 60 - EMCS: Field Installation


3Section 25 08 20 - EMCS: Warranty and Maintenance


2Section 25 10 01 - EMCS: Local Area Network (LAN)


8Section 25 10 02 - EMCS: Operator Work Station (OWS)


8Section 25 30 01 - EMCS: Building Controllers


10Section 25 30 02 - EMCS: Field Control Devices


6
Section 25 90 01 - EMCS: Site Requirements, Applications and Systems Sequences of 
Operation


Division 26 - ELECTRICAL


7Section 26 05 00 - Common Work Results - Electrical


1Section 26 05 20 - Wire and Box Connectors (0 - 1000V)


4Section 26 05 21 - Wires and Cables (0 - 1000V)


2Section 26 05 28 - Grounding - Secondary


2Section 26 05 29 - Hangers and Supports for Electrical Systems


1Section 26 05 31 - Junction Boxes and Pull Boxes


2Section 26 05 32 - Outlet Boxes, Conduit Boxes and Fittings


3Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings


2Section 26 05 43.01 - Installation of Cables in Trenches and in Ducts


2Section 26 09 23.04 - Lighting Control Devices - Motion Sensors


2Section 26 12 16 - Dry Type Transformers up to 600 V Primary


2Section 26 24 16.01 - Panelboards Breaker Type


3Section 26 27 26 - Wiring Devices
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1Section 26 28 13.01 - Fuses - Low Voltage


1Section 26 28 16.02 - Moulded Case Circuit Breakers


1Section 26 28 23 - Disconnect Switches - Fused and Non-Fused


2Section 26 29 10 - Motor Switches and Starters


3Section 26 50 00 - Lighting


2Section 26 52 00 - Emergency Lighting


1Section 26 53 00 - Exit Signs


Division 27 - COMMUNICATIONS


2Section 27 05 26 - Grounding and Bonding for Communications Systems


1Section 27 05 28 - Pathways for Communications Systems


5Section 27 10 05 - Structured Cabling for Communications Systems


Division 28 - ELECTRONIC SAFETY AND SECURITY


3Section 28 13 00 - Access Control


2Section 28 16 00 - Intrusion Alarm System


3Section 28 23 00.01 - Video Surveillance Network - PoE Cameras


9Section 28 31 00 - Fire Detection and Alarm


Division 31 - EARTHWORK


2Section 31 10 00 - Erosion Control


10Section 31 23 00 - Excavation and Fill


Division 32 - EXTERIOR IMPROVEMENTS


2Section 32 12 00 - Flexible Paving


4Section 32 16 00 - Curbs, Gutters, Sidewalks and Driveways


3Section 32 92 19 - Hydraulic Seeding


Division 33 - UTILITIES


3Section 33 05 13 - Manholes and Structures
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3Section 33 05 23 - Horizontal Directional Drilling


5Section 33 11 13 - Public Water Utility Distribution Piping


6Section 33 31 13 - Public Sanitary Utility Sewerage Piping


4Section 33 41 13 - Public Storm Utility Drainage Piping


1Section 33 65 76 - Direct Buried Underground Cable Ducts
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1 General
1.1 DRAWING LIST


.1 A000 Cover Page


.2 CIVIL DRAWINGS
.1 C100 Warehouse Site Plan
.2 C101 Expanded Parking Lot Site Plan
.3 C200 Site Details


.3 STRUCTURAL DRAWINGS
.1 S101 Foundation and Second Floor Framing Plan
.2 S102 Roof Plan and Details
.3 S103 Foundation Sections
.4 S104 Typical Details


.4 ARCHITECTURAL DRAWINGS
.1 A001 Notes, Assemblies & Schedules
.2 A040 Building Code and Life Safety Notes
.3 A100 Floor Plans
.4 A101 Roof Plan 
.5 A102 Reflected Ceiling Plans
.6 A103 Finish Plans
.7 A200 Exterior Elevations
.8 A300 Building Sections
.9 A350 Wall Sections
.10 A400 Vertical Circulation
.11 A500 Enlarged Plans & Interior Elevations
.12 A800 Details


.5 MECHANICAL DRAWINGS
.1 M100 Plumbing Plan 
.2 M101 Plumbing Details and Schedules
.3 M200 Heating Plan
.4 M300 Ventilation Plan
.5 M301 Ventilation Details
.6 M400 Sprinkler Plan
.7 M401 Sprinkler Details


.6 ELECTRICAL DRAWINGS
.1 E101 Electrical Site Plan, Trench Details, Legend & Notes
.2 E200 Main Level & Second Level Floor Plan - Power
.3 E300 Main Level & Second Level Floor Plan - Communications & Systems
.4 E400 Main Level & Second Level Floor Plan - Lighting
.5 E500 Schematics & Schedules
.6 E501 Schematics & Details


END OF SECTION
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1 General
1.1 APPENDICES / SCHEDULES


.1 APPENDIX 'A'
Geotechnical Report - Stantec, dated April 12, 2016.


.2 APPENDIX 'B'
Government of Prince Edward Island Structured Cabling Standards, dated Feb. 26, 
2016.


.3 APPENDIX 'C'
COVID-19 Contractor Affidavit 


.4 APPENDIX 'D'
Material / Finish Schedule


.5 APPENDIX 'E'
Toilet Accessories


.6 APPENDIX 'F'
Panel Schedules


END OF SECTION
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1 General
1.1 TENDER CALL


.1
The Government of Prince Edward Island, as represented by the Minister of 
Transportation & Infrastructure will receive sealed tenders at the Security Desk at the 
main entrance of the Jones Building, 11 Kent Street, Charlottetown, PEI, CIA 7N8.  
Tenders must be submitted on the forms provided and be in a sealed envelope clearly 
marked to indicate the project being tendered on.  


PANDEMIC WAREHOUSE
QUEENS COUNTY HIGHWAY DEPOT
BRACKLEY, PE


Tenders for the General Contract will be accepted until 2:00 PM (local time) on 
Thursday, 03 JUN 2021.


The following sub-trades are to be bid directly to the General Contractors through the 
Bid Depository of the Construction Association of PEI: Mechanical, Sprinkler & Electrical.
The closing date for the above sub-trades is 2:00 p.m. on Tuesday, 01 JUN 2021 at the 
Construction Association of PEI (40 Enman Cresent).


Project comprises the construction of a Pandemic Warehouse at the site of the Queen's 
County Highway Depot in Brackley, PEI.


All enquiries are to be directed to the Consultant, Coles Associates Ltd a minimum of 
three (3) days prior to tender closing as follows:


Attention: Nick White, GSC, C. Tech., RSE.
Email: nwhite@colesassociates.com
Phone: 902-368-2300


Tender documentation will only be available electronically.  Electronic documents will be 
posted electronically to the Government tender page:


https://www.princeedwardisland.ca/en/tenders 


Electronic documents will be issued to Construction Association of PEI (CAPEI) as well 
as to NB and NS Construction Associations. Addenda will only be posted to the 
Government tender site and issued to the Construction Associations. It is the 
Contractor's responsibility to ensure that they have incorporated all addenda into their 
bid submission.


- Tender envelopes must be clearly marked with the Project Name. 
- Tender documents will need to be received prior to 2:00 PM (local time) on the 


date specified in the tender. 
- No submissions will be accepted after the 2:00 PM closing time.
- The tender opening will not be opened to the public.
- Tender envelops will be opened immediately after the tender closing and there 


will be a representative of CAPEI present to witness the opening.


The lowest or any tender will not necessarily be accepted.


END OF SECTION
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1 General
1.1 SUMMARY OF WORK


.1 The work of this contract involves all Work including all General Contract, Structural, 
Civil, Mechanical, Sprinkler and Electrical subcontract work at the site of the Queen's 
County Highway Depot in Brackley, PEI, related to the construction of the Pandemic 
Warehouse. Refer to Section 01 10 00 - Summary for a full Summary of Work.


.2 All in accordance with the requirements of the specifications and drawings listed on their 
respective Index of Specifications and Drawings.


.3 Reference the Government of Prince Edward Island, Department of Transportation & 
Infrastructure website for specifications, "General Provisions and Contract Specifications 
for Highway Construction".
https://www.princeedwardisland.ca/sites/default/files/publications/
provisions_contract_specifications_highway_construction.pdf


1.2 ENQUIRIES
.1 Direct all inquiries during the tender period to:


Coles Associates Ltd.
P.O. Box 695
85 Fitzroy Street, Suite 201
Charlottetown, PEI
C1A 1R6


Phone:  (902) 368-2300
Email:  nwhite@colesassociates.com


CC:  tellsworth@colesassociates.com 


Attention:  Nick White, GSC, C. Tech., RSE


.2 All enquiries are to be directed to the Consultant a minimum of three (3) days prior to 
tender closing in order to allow the Consultant to issue an addendum a minimum of two 
(2) days prior to tender close.


.3 Where the bid depository is used for Civil, Mechanical, Sprinkler and Electrical Trades, 
all enquiries are to be directed to the Consultant a minimum of two (2) days prior to 
closing of the Bid Depository in order to allow the Consultant to issue an addendum a 
minimum of one (1) day prior to tender close.


1.3 TENDERING PROCEDURE BID DEPOSITORY
.1 General Contractors:


.1 Submit their tender for the entire work of this Contract, INCLUDING the work of 
the Civil, Mechanical, Sprinkler and Electrical subcontracts, directly to the Owner 
in accordance with the requirements of the Invitation to Tender and this 
specification.


.2 Take particular care to ensure that their tender is submitted on the proper tender 
form.


.3 Include in their price the cost to insure and manage the work of the Civil, 
Mechanical, Sprinkler and Electrical Subcontractors submitted through the Bid 
Depository of Prince Edward Island.


.2 Civil Subcontractors:
.1 Submit their tenders directly to the General Contract bidders, for incorporation by 


the General Contractors into their General Contract tenders.
.3 Mechanical, Sprinkler and Electrical Subcontractors


.1 Submit their bids to the Bid Depository of Prince Edward Island, and proceed 
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under the rules of the Bid Depository of Prince Edward Island.
.2 Refer to Timing Requirements at the end of this Section.
.3 Bonding requirements for Mechanical, Sprinkler and Electrical Subcontractors 


are to be in accordance with Article 12 of the Bid Depository of Prince Edward 
Island Regulations and Rules of Procedure, latest edition.


.4 Mechanical bidders shall include in their Bid Depository bid, all work / costs 
associated with the requirements of the Specifications and Drawings listed on 
their respective Index of Specifications and Drawings for the following Divisions: 
Division 22 - Plumbing, Division 23 - Heating Ventilating and Air Conditioning, 
Division 25 - Integrated Automation.


.5 Fire Protection (Sprinkler) bidders shall include in their bid depository bid, all 
work/costs associated with the requirements of the Specifications and Drawings 
listed on their respective Index of Specifications and Drawings for the following 
Divisions: Division 21 - Fire Suppression.


.6 Electrical bidders shall include in their bid depository bid, all work / costs 
associated with the requirements of the Specifications and Drawings listed on 
their respective Index of Specifications and Drawings for the following Divisions: 
Division 26 - Electrical, Division 27 - Communications, Division 28 Electronic 
Safety and Security, Division 33 - Utilities.


1.4 SPECIFICATION EXPLANATION
.1 Whenever the words "as shown," "as noted," "as called for," "indicated," or similar 


phrases are used, they shall be understood to refer to this specification and/or the 
accompanying drawings and addenda.


.2 The words "provided", "install" or similar words shall mean the work described shall be 
completely supplied, and erected or installed by the Contractor, unless otherwise noted.


.3 All materials are to be new unless noted otherwise.


1.5 EXAMINATION OF SITE
.1 All bidders submitting tenders for this work shall first examine the site and all conditions 


thereon and/or therein, including:
.1 Existing conditions visually evident at the time of tender upon which the Work of 


this Contract will be installed.
.2 Conditions attached to, abut against or in any other way affected by existing 


conditions.
.2 All tenders shall take into consideration all such conditions as may affect the work under 


this Contract.
.3 No extra payment will be made to the Contractor, above the Contract Price, for costs 


resultant from failure to determine the conditions that affect the Work.
.4 There will be a schedule Bidder's tour, date as stated in the timing requirements. 


1.6 EXISTING CONDITIONS
.1 If in the performance of the contract, subsurface or latent conditions at the site are found 


to be materially different from those indicated by the drawings and specifications, or 
unknown conditions not usually inherent in work of the character shown and specified, 
the attention of the Consultant shall be called immediately in writing to such conditions 
before they are disturbed.  Upon such notice or resulting from his own observation of 
such conditions the Consultant shall promptly make such changes in the drawings and 
specifications as he finds necessary to conform to the different conditions and any 
increase or decrease in the cost shall be adjusted as provided under Changes in the 
Work.


1.7 DOCUMENT INTERPRETATION
.1 The Consultant's interpretation of Contract Documents shall be final. 
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.2 Should the Bidder find discrepancies in, or omissions from the drawings, specifications 
or other tender documents, or be in doubt as to their meaning or interpretation, the 
Bidder should at once notify the Consultant in writing for clarification.


.3 Any instructions or clarifications to Bidders issued during the period of bidding will be in 
the form of Addenda and are to be included in the tender. Addenda will form part of the 
Contract Documents.


.4 The Owner, User Groups or Consultant will not be responsible for verbal instructions.


.5 Addenda will be posted online via https://www.princeedwardisland.ca/en/tenders.


.6 Every effort will be made to issue addenda not less than two (2) days prior to the time for 
the closing of tenders, at the Consultant's discretion.


1.8 PREPARATION AND SUBMISSION OF BIDS
.1 Contractors shall submit their bids on the Tender Form provided, which will be received 


at the time and place indicated on the Invitation to Tender. Late tenders will not be 
accepted and will be returned unopened to the bidder.


.2 Bidders shall fill in all information requested on the Tender Form.  
.1 This form must be completely filled out in ink, or be typewritten with the signature 


in longhand.  The completed forms shall be without interlineation, alteration or 
erasure.


.2 Failure to fill in the Tender Form, as provided, in its entirety may result in the 
rejection of the bid; however, bidders are not obligated to provide alternative 
prices to products listed on the Appendix provided for that specific purpose, as 
part of the tender form. 


.3 Tender amount shall be stated both in writing and in figures.  


.4 Signatures shall be without alteration or erasure.


.5 Receipt of addenda for the project shall be acknowledged by filling in the 
addendum number and date of issue for each addendum on the appropriate line 
on the Tender Form.  These lines shall be initialed by the person signing the 
tender after they have been filled in.


.3 Each tender submitted will be accepted on the understanding that it covers all the Work 
called for in the specifications and on the drawings, regardless of any notations by 
Bidder that certain parts of the required Work are omitted from their proposal.


.4 Each bid must: 
.1 Give the full business address of the Bidder and be signed by him with his usual 


signature. 
.2 Bids by partnerships must furnish the full name of all partners and must be 


signed in the partnership name of one of the members of the partnership or by 
some authorized representative, followed by the signature and designation of the 
person signing. 


.3 Bids by corporations must be signed with the legal name of the corporation, 
followed by the name of the Province of incorporation, and by the signature 
designation of the president, secretary, or other person authorized to bind it in 
the matter. The name of each person signed shall also be typed or printed below 
the signature. 


.4 A bid by a person who affixes to his signature the word "president," "secretary," 
or "agent," or other designation, without disclosing his principal, may be held to 
be the bid of the individual signing on behalf of the corporation. 


.5 A bid of any individual or any group of individuals operating as co-partners or the 
bid of any corporation which may be submitted shall be executed and authorized 
so that it shall be and it will constitute a legal binding act of the persons, co-
partners, or corporate entity making the bid.


.5 Bidders shall include with their tender, in the space designated in Section 00 41 13, 
Appendix A,  the name of each Subcontractor and/or Supplier, as designated, whose 
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price has been included in their tender and who will perform the trade work. Substitution 
for another Subcontractor in the event that the listed Subcontractor is unable to do the 
work shall be subject to the approval of the Owner and contingent on evidence 
satisfactory to the Owner that the original Subcontractor's price was legitimately carried 
in the Tender, and that the original Subcontractor is now incapable of carrying out the 
work required under the subcontract, or that he refuses to carry out the work and 
provides documented reasons for such incapacity or refusal.


.6 The term "Own Forces," as a subcontractor, may be used by a Bidder where the Bidder 
is equipped to and in fact normally carries out the trade work using employees in the 
direct employment of the Contractor or a wholly owned subsidiary company. Other 
designations such as "Own Estimate" are unacceptable and may be cause for rejection 
of the tender by the Owner.


.7 When a Bidder indicates "Own Forces" as a subcontractor, the Bidder may be required 
to demonstrate to the Owner that he has the resources, experience and employees 
necessary, available and qualified to perform the trade work in a manner and quality 
satisfactory to fulfill the obligations of the Contract Documents and that the trade work is 
a normal and continual part of his business operation.


.8 A Bidder, whose tender is accepted, that included "Own Forces" for a subcontract will if 
requested,  provide the Owner with payroll records verifying that the employees carrying 
out the "Own Forces" subcontract work are direct employees of the Contractor or of a 
wholly owned subsidiary company of the Contractor.


.9 Each bidder shall be prepared, if so requested by the Owner, prior to the award of the 
Contract to present evidence of his experience, qualifications and financial ability to 
carry out the terms of the Contract.


.10 The Owner will evaluate Tenders submitted for this project. The criteria to be considered 
by the Owner in awarding the Contract will include a combination of:


.1 Bid price; 


.2 Scheduling; 


.3 Compliance;


.4 Expertise; 


.5 Qualifications of the Contractor and named Subcontractors / Suppliers and 


.6 Any other such conditions as may be determined by the Owner to be in the best 
interests of the Owner. A decision on the acceptance of a Tender will be made by 
the Owner based on the results of the Owner's evaluation.


.11 Bidders may, at their own discretion, submit Alternatives to items identified as 
"Acceptable Material". 


.1 All proposed Alternatives shall be listed in Appendix "B", ALTERNATIVE PRICES 
and be identified by name and model number where applicable and each 
Alternative shall have an associated tender price change "INCREASED BY" 
$_________ or "DECREASED BY" $________ or "N/A," as compared with the 
"Acceptable Material" item carried in the tender amount.


.2 Alternate prices will include ALL related costs associated with charges from 
Accepted Material. No additional costs will be accepted for failure of the 
Contractor to identify the full impact of using alternate systems.


.3 Alternate prices will NOT be used in determining the tender price or as the basis 
for awarding the tender.


.12 Bidders are to complete any other appendices forming part of the Tender Form as 
directed under Section 00 41 13 - Bid Form.


.13 Tender Forms and accompanying documents shall be enclosed in a sealed envelope 
marked "TENDER" and bearing the following identification.


.1 Name of project.


.2 Name of Contractor submitting tender.
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.14 Envelope to be addressed to the recipient of tenders indicated in the Invitation to Tender 
and delivered by hand, registered mail or courier.


.15 Submit one (1) only signed copy of Tender Form.


.16 Accompanying the Tender Form shall be:
.1 One (1) copy of Bid Guarantee, together with Surety's Letter of Consent, as 


specified.
.2 One (1) copy of a preliminary schedule demonstrating the full scope of work to 


be completed within the identified time for the completion of the contract work.
.3 One (1) copy of a letter from Bidder's insurance provider identifying a list of any 


claims made against the Bidder within the last five (5) years.
.17 Tender forms and securities must bear original signatures.
.18 Where the bid amount is shown in both written words and number and the two are in 


conflict, written words will take precedence.


1.9 BID GUARANTEE
.1 Each tender submitted shall be accompanied by the following Security:


.1 For a General Contract Tender less than Three Million Dollars ($3,000,000.00), 
including Mechanical and Electrical Subcontract values:


.1 A Bid Bond equal to at least ten percent (10%) of the tender amount and 
a Letter of Surety from a bonding company guaranteeing to supply a 
Performance Bond in the amount of fifty percent (50%) of the total 
contract amount.
OR


.2 A security Deposit equal to at least ten percent (10%) of the tender 
amount.


.2 General Contract Tender more than Three Million Dollars ($3,000,000.00), including 
Mechanical and Electrical Subcontract values:


.1 A Bid Bond equal to at least ten percent (10%) of the tender amount and a Letter 
of Surety from a bonding company guaranteeing to supply a Performance Bond 
in the amount of fifty percent (50%) of the total contract amount and a Labour 
and Materials Payment Bond in the amount of fifty percent (50%) of the total 
contract amount.


.3 Mechanical or Sprinkler Sub-Contract Tender less than $400,000 (for bid depository 
only)


.1 A bid bond equal to at least 10% of the tender amount and a letter of surety from 
a bonding company guaranteeing to supply a performance bond in the amount of 
50% of the sub-contract amount.
OR


.2 A Security Deposit equal to at least 10% of the tender amount.
.4 Mechanical or Sprinkler Sub-Contract Tender more than $400,000 (for bid depository 


only)
.1 A bid bond equal to at least 10% of the tender amount and a letter of surety from 


a bonding company guaranteeing to supply a performance bond in the amount of 
50% of the sub-contract amount and a labour and materials payment bond in the 
amount of 50% of the sub-contract amount.


.5 Electrical Sub-Contract Tender less than $300,000 (for bid depository only)
.1 A bid bond equal to at least 10% of the tender amount or a letter of surety from a 


bonding company guaranteeing to supply a performance bond in the amount of 
50% of the sub-contract amount.
OR


.2 A Security Deposit equal to at least 10% of the tender amount.
.6 Electrical Sub-Contract Tender more than $300,000 (for bid depository only)
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.1 A bid bond equal to at least 10% of the tender amount and a letter of surety from 
a bonding company guaranteeing to supply a performance bond in the amount of 
50% of the sub-contract amount and a labour and materials payment bond in the 
amount of 50% of the sub-contract amount.


.7 All Bonds and Letters of Surety supplied by General Contractors, made payable to the 
Government of Prince Edward Island as represented by the Minister of Transportation & 
Infrastructure.


.1 Bonds and Letters of Surety supplied by the General Contractor to the Owner 
shall be from a recognized surety company, satisfactory to, and approved by the 
Owner.


.2 If a  performance bond is utilized, it shall be maintained in force for a period of 
not less than twelve (12) months after the issuance of the total performance 
criteria.


.3 Security Deposits, provided by General Contractors, must be in the form of a 
Certified Cheque or Bank Draft drawn on a Bank to which the Bank Act applies 
or a credit Union, payable to the Government of Prince Edward Island as 
represented by the Minister of Transportation & Infrastructure.
OR


.4 Bonds of the Government of Canada, unconditionally guaranteed, as to the 
principal and interest by the Government of Canada if such Bonds are:


.1 Payable to the bearer, or


.2 Accompanied by a duly executed instrument of transfer to the 
Government of Prince Edward Island as represented by the Minister of 
Transportation & Infrastructure, in the form prescribed by the Domestic 
Bonds of Canada Regulations, or


.3 Negotiated as to principal or as to principal and interest in the name of 
the Government of Prince Edward Island as represented by the Minister 
of Transportation & Infrastructure, pursuant to the Domestic Bonds of 
Canada Regulations.


.5 Security deposits submitted by subcontractors, to General Contractors, shall be 
in a form satisfactory to the General Contractor.


1.10 CONTRACT SECURITY
.1 Upon award of a contract the General Contractor is to provide the following contract 


security:
.1 General Contract Tender less than Three Million Dollars ($3,000,000.00), 


including Mechanical and Electrical Subcontract values:
.1 A Performance Bond in the amount of fifty percent (50%) of the total 


contract amount.
OR


.2 A Security Deposit in an amount equal to at least ten percent (10%) of 
the contract amount.


.2 General Contract Tender more than Three Million Dollars ($3,000,000.00), including 
Mechanical, Sprinkler and Electrical Subcontract values:


.1 A Performance Bond and a Labour and Materials Payment Bond, each in the 
amount of fifty percent (50%) of the total contract amount.


.3 Mechanical or Sprinker Sub-Contract Tender less than $400,000 (for bid depository only)
.1 A Performance Bond in the amount of fifty percent (50%) of the total contract 


amount.
OR


.2 A Security Deposit in the amount equal to at least 10% of the sub-contract 
amount.


.4 Mechanical or Sprinkler Sub-Contract Tender more than $400,000 (for bid depository 
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only)
.1 A Performance Bond and a Labour and Materials Payment Bond, each in the 


amount of fifty percent (50%) of the total sub-contract amount.
.5 Electrical Sub-Contract Tender less than $300,000 (for bid depository only)


.1 A Performance Bond in the amount of fifty percent (50%) of the total contract 
amount.
OR


.2 A Security Deposit in the amount equal to at least 10% of the sub-contract 
amount.


.6 Electrical Sub-Contract Tender more than $300,000 (for bid depository only)
.1 A Performance Bond and a Labour and Materials Payment Bond, each in the 


amount of fifty percent (50%) of the total sub-contract amount.
.7 All Bonds provided by General Contractors, made payable to the Government of Prince 


Edward Island as represented by the Minister of Transportation & Infrastructure.
.1 Bonds shall be from a recognized surety company, and approved by the Owner.
.2 If a  performance bond is utilized, it shall be maintained in force for a period of 


not less than twelve (12) months after the issuance of the total performance 
criteria.


.8 Security Deposits, provided by General Contractors, must be in the form of a Certified 
Cheque or Bank Draft drawn on a Bank to which the Bank Act applies or a Credit Union, 
payable to Minister of Finance, Province of Prince Edward Island.
OR


.9 Bonds of the Government of Canada, unconditionally guaranteed, as to the principal and 
interest by the Government of Canada if such Bonds are:


.1 Payable to the bearer, OR


.2 Accompanied by a duly executed instrument of transfer to the Government of 
Prince Edward Island as represented by the Minister of Transportation & 
Infrastructure, in the form prescribed by the Domestic Bonds of Canada 
Regulations, or


.3 Negotiated as to principle or as to principle and interest in the name of the 
Owner, pursuant to the Domestic Bonds of Canada Regulations, or


.4 Contract security shall be provided at the expense of the Contractor, bonds shall 
be provided by an established surety company satisfactory to, and approved by 
the Owner.  Certified Cheques or Bank Drafts shall be drawn on an account with 
a recognized financial institution.


.10 If in accordance with the Bid Guarantee requirements the successful Contractor has 
used a Certified Cheque or Bank Draft as a bid guarantee, the Certified Cheque or Bank 
Draft will be securely retained and, subject to the progress of the work being acceptable 
to the Owner and Consultant, will be held without interest until the date of Substantial 
Performance for the Contract, as defined under Definition 19 of CCDC2-2008, at which 
time it will be returned to the Contractor.


1.11 RECEIPT AND OPENING OF BIDS - UPDATED FOR COVID 19 
.1 General Contractor shall include Mechanical, Sprinkler and Electrical as submitted 


through the PEI Bid Depository (see below).
.2 Sealed tenders are to be clearly marked with the Bidder's Name and the Project Name.  
.3 Tender documents will need to be received prior to 2:00 PM local time on the date 


specified in the Tender. No submission will be accepted after that time.
.4 Amendments to submitted offer will be permitted if received in writing prior to bid closing 


and if endorsed by same party or parties who signed and sealed offer. Amendments may 
be submitted by fax to Department of Transportation & Infrastructure, fax number (902) 
569-0590.


.5 Mechanical, Sprinkler and Electrical Bids shall be received by the PEI Bid Depository at 
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the Construction Association of PEI, (CAPEI), located at the Royalty Centre, 40 Enman 
Cr., Charlottetown, PEI, Room 206, before 2:00 PM local time on the date specified in 
the Tender. 


.1 Interested bidders must call (902-368-3303) or email CAPEI (sam@capei.ca) 
prior to picking up bid depository documents, documents can be picked up in 
person at the Construction Association of PEI Office, 40 Enman Crescent 
Charlottetown, PEI, following the Royalty Center guidelines or couriered out to 
your location by calling the Construction Association of PEI office at 
902-368-3303 or via email to sam@capei.ca.


.2 Delivery of completed Bid Depository packages may be dropped off in person to 
the CAPEI office following Royalty Center guidelines and a receipt will be issued 
upon delivery or by courier.  Please note you will be required to sign in at the 
main doors of the Royalty Centre, so please ensure you have enough time to get 
signed in and get your documents to the CAPEI office.


.3 All other Bid Depository guidelines and procedures are as set out in the Bid 
Depository guidelines dated May 25, 2011 and posted on CAPEI webpage 
(www.capei.ca).


.4 At  the designated date and time, tender packages will be removed from locked 
cabinet and brought to the General Managers office (or to a space where social 
distancing and CPHO guidelines can be followed) where it will be opened with 
one (1) representative of the Owner, one (1)  member of the Bid Depository 
committee and the General Manager of CAPEI. This procedure will be followed 
until we are able to conduct larger Bid Depository openings that meet the CPHO 
office guidelines.


1.12 ADJUSTMENT AND WITHDRAWAL OF BIDS
.1 Bids may be withdrawn or adjusted in writing by mail, delivered in person or facsimile 


transmission delivered to the party to whom the bids were submitted, provided such 
withdrawal or adjustment is prior to the time fixed for the opening of the bids. Negligence 
on the part of the bidder in preparing the bid confers no right for the withdrawal or 
adjustment of the bid after the expiration of the time within which bids may be submitted.


.1 All withdrawals or adjustments to previously submitted tenders must be faxed to 
Department of Transportation & Infrastructure, fax number (902) 569-0590, prior 
to the time fixed for the opening of bids.


.2 Neither the Owner nor Coles Associates Ltd. accepts responsibility for the 
Contractors inability to submit faxed modifications within the allotted time for 
such circumstances, including but not limited to power and equipment failures, 
transmission failures, paper outages, busy fax line, etc.


.3 Adjustments must be signed by the same person who signed the original bid.


1.13 AWARD OF CONTRACT
.1 The Contract, if awarded, will be awarded as promptly after the opening of bids as is 


possible, and at the discretion of the Owner. The award date will not extend beyond the 
period indicated on the Tender Form following the scheduled time of tender closing, 
without first obtaining permission of the three (3) low bidders, or low bidder only, at the 
discretion of the Owner.


.2 The Form of Agreement, (Contract) which the successful Bidder will be required to enter 
into with the Owner, may be seen on application to the Consultant.  The drawings, 
specifications and any addenda issued during the tender period, will be suitably marked 
for identification at the time the Form of Agreement is signed by both parties, shall be 
considered as being included in the Contract, together with the completed Tender form 
and are hereinafter referred to as the "Contract Documents."  All of these documents 
shall be read together and construed as one document.  Following execution of the 
Contract, the Contractor shall receive from the Owner one (1) complete signed set of 
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Contract Documents.
.3 Final award of Contract shall be subject to approval of all agencies having direct interest 


in the project.
.4 Where identical bids are received, the low bidder will be selected on the basis of a coin 


toss by the Owner in the presence of the identical bidders.


1.14 ACCEPTANCE / REJECTION OF TENDERS
.1 Bids shall remain open to acceptance and irrevocable for a period of thirty (30) days 


after the bid closing date.
.2 The Owner reserves the right to reject any and all tenders.
.3 In making the decision to award the Contract pursuant to this invitation to tender, the 


Owner may take into account:
.1 The history of work performance of each Bidder on similar or different types of 


work in prior Contracts with the Owner.
.2 The Bidder's qualifications to perform the work, the quality of the Bidder's past 


work, the Bidder's financial capability to do the work, the past history of the 
Contractor's construction scheduling ability to meet the Owner's specified 
substantial completion targets and the competence of the Bidder.


.4 If the tender is accepted the Contract will be awarded as promptly after the opening of 
bids as is possible. The selection of the tender that is accepted shall be at the sole 
discretion of the Owner.


.5 Each Bidder shall be prepared, if so requested by the Owner, prior to the award of the 
Contract to present evidence of their experience, qualifications and financial ability to 
carry out the terms of the Contract.


1.15 REJECTION OF BIDS
.1 The Owner reserves the right to reject any and all bids.
.2 The lowest or any bid will not necessarily be accepted.
.3 Bids submitted  which indicate "own forces" for subcontract work, that in the opinion of 


the Owner cannot be successfully completed by the Contractor's employees will not be 
accepted.


.4 Bids not submitted on the required form will be rejected.


.5 Bids which are incomplete or qualified will be rejected.


.6 All Bidders acknowledge that they shall have no claim against, or entitlement to 
damages from the Owner or Consultant by reason of the Owner's rejection of their 
individual bids or all bids.


1.16 SUBCONTRACT WORK
.1 Contractor is to ensure that all Subcontractors understand the full extent of their 


responsibilities in order to complete the entire work of the project.  Subcontract work 
may appear in various Sections of Specifications and on various Drawings.


.2 Contractors and their Subcontractors are advised to become familiar with all 
specifications and drawings.


1.17 CONDITIONS OF WORK AND EMPLOYMENT IN PEI
.1 All Construction Companies and Contractors and subcontractors submitting tenders for 


this work, or a portion thereof, are advised, in their own interest, to contact the 
Construction Association of Prince Edward Island, the accredited association for 
commercial and industrial sectors of the construction industry, to inquire and determine 
the terms and conditions of work and employment in the Province of Prince Edward 
Island.


1.18 COVID-19
.1 The parties acknowledge that the obligations of each party from time to time to meet 


certain terms and conditions of this Contract, may be impeded by the COVID-19 
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pandemic and related issues. The parties agree to act in good faith by making all 
reasonable accommodations as the circumstances of the pandemic may require and 
each party will exercise reasonable efforts to comply with this Contract notwithstanding 
the effect of the pandemic. No party will require or encourage any person acting on its 
behalf to violate the terms of any public health directive or to perform any act which 
would place such person at a material risk of contracting the COVID-19 virus.


.2 This contractor acknowledges that any costs associated with COVID-19 construction 
protocol related to all required Health and Safety measures during the duration of this 
construction contract, as referenced in the Tender Documents, shall be included in the 
base bid for this Contract.


.3 COVID-19 Implications:
.1 Until further notice, and as directed by the Provincial Chief Public Health Office 


(CPHO), all works shall be conducted with the intent and spirit of the health 
directives given. As such, bidders shall include provisions within their bids to 
achieve social and physical distancing between all workers during travel times to 
and from the site, working, rest breaks, lunch breaks, etc. For more information 
related to CPHO and COVID-19 refer to the following links provided by the 
Government of PEI:


.1 Government of PEI: 
www.princeedwardisland.ca/covid19


.2 Government of Canada: 
www.canada.ca/coronavirus


.3 CAPEI: 
www.capei.ca/


.4 In response to the current COVID-19 pandemic we will require all Contractors to:
.1 Develop a written work site specific Pandemic Preparedness plan based on the 


criteria in the CAPEI industry guide "PANDEMIC PLANNING FOR THE 
CONSTRUCTION INDUSTRY - A GUIDE" found at the following link: 
https://capei.ca/member_access/LiveEditor/images/pdf/
INDUSTRY_GUIDE_COVID_19.pdf


.5 The successful Contractor shall have designated an on-site staff person with the 
authority to enforce the requirements of the 'Pandemic Preparedness Plan' throughout 
the project(s) or until such directive is deferred by the Chief Provincial Health Office 
(CPHO). The Owner will require that the Contractor develop a written site specific 
Pandemic Preparedness Plan and have it available upon award of this tender.


1.19 LABOUR
.1 No prospective employee in the Province of Prince Edward Island shall, with relation to 


his employment or eligibility for employment, be discriminated against or favored by 
reason of sex, racial origin, religious views, or political affiliations.


.2 Contractors, to the extent possible, are encouraged to maximize the employment of the 
local labour force for the Work of this Contract.


1.20 COMPLIANCE WITH STATUTES
.1 It shall be the sole responsibility of the Contractor to prepare and submit any required 


applications, reports, payments or contributions with respect to Sales Taxes, Income 
Taxes, Canada Pension Plan contributions, Employment Insurance Premiums, 
Harmonized Sales Taxes or any other similar matter which may be required by law to be 
made by the Contractor in connection with the services to be performed under this 
Agreement.


.2 The Agreement shall be interpreted and applied in accordance with the laws, and in the 
courts, of the Province of Prince Edward Island.


.3 The Contractor agrees to accept sole responsibility to comply with all federal, provincial 
and municipal legislation which may have application to the Work and agrees to comply 
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with all provincial and federal legislation affecting conditions of work and wage rates 
including the Employment Standards Act R.S.P.E.I. 1988, Cap. E-6.2, the Workers 
Compensation Act R.S.P.E.I. 1988, Cap. W-7.1, or any other laws that impose 
obligations in the nature of employers' obligations.  The Consultant agrees to follow the 
Public Service Commission Human Resource Policies listed below while working on 
Government sites, in Government vehicles or alongside Government staff.


.1 Prince Edward Island Public Service Commission, Human Resource Policies
.1 9.05 Violence in the Workplace Policy 


https://psc.gpei.ca/sites/psc.gpei.ca/files/HRPolicy/HRManual_9.05.pdf
.2 9.08 Drug, Alcohol and Medication Policy


https://psc.gpei.ca/sites/psc.gpei.ca/files/9.08%
20AlcoholDrugandMedicationPolicy.pdf


.3 11.01 Policy for the Prevention and Resolution of Harassment in the 
Workplace
https://psc.gpei.ca/files/PDF%20Files/hrp-manual/hrppm_11.01.pdf


.4 The Contractor, before undertaking any Work shall provide to Government either a 
certificate of good standing by the Workers Compensation Board or written confirmation 
from the Workers Compensation Board that such certificate is not required.


.5 The Contractor agrees to accept the full cost of doing those things required under this 
paragraph and will not charge or seek reimbursement from Government in any way, 
such costs having been taken into consideration and included in the rates of payment 
stipulated in the Payments, Records and Accounts section of this Agreement.


1.21 TAXES
.1 The Harmonized Sales Tax (HST) shall be EXCLUDED from the tender amount.   The 


Contractor, as per current Provincial Regulations, shall include on all invoices the 
Harmonized Sales Tax  (HST) as an additional line item.  This would be in addition to the 
tender amount which does not include HST.


.2 Vendors are required to charge HST on invoices to Province of PEI Departments, 
Agencies, Crown Corporations, and Regional Health Authorities.  


1.22 ACCEPTABLE PRODUCTS
.1 The Bidder shall carry in his tender the base bid product(s) identified in the specifications 


as "Acceptable Material", or Approved Equals as they are identified throughout the 
tender period.


.2 The Bidder is also encouraged to carry the products of other manufacturers, that are not 
considered equals, as "Alternatives Prices," listing them by name on the Appendix 
provided for that specific purpose, as part of the Tender Form, together with the price 
difference compared to the specified products, when such Appendix is identified under 
Section 00 41 13 - Bid Form.


1.23 APPROVED EQUALS
.1 Submission for an Approved Equal is to contain literature and descriptive information 


with full specification data.  Where the requested item is contained on a printed 
document with other items, it is to be clearly identified.  


.2 The Consultant will not search catalogs, e-mails or websites or contact suppliers to 
obtain the necessary information for proper evaluation.


.3 Submission by Bidders for evaluation of products requested to be considered as equal 
must be submitted to Consultant no less than 5 working days prior to closing of tenders. 
No consideration will be given to approving equals after the close of tenders, except 
when the specified product is found to have been discontinued by the manufacturer.


.4 The consideration of a product(s) for Approved Equal status and the acceptance of 
individual products as approved equals is entirely at the discretion of the Consultant.


.5 When products are given Approved Equal status these products may, at the discretion of 
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bidders, be carried in their tender price, provided that ALL costs related to changes to 
the contract work required to incorporate the Approved Equal product are included in the 
tender price.


.6 The acceptance of a product by the Consultant as an "Approved Equal," even where not 
specifically indicated on the Approved Equals listing in the Addendum, is to be 
understood as being contingent upon the provision of the particular series, model and/or 
type, complete with all options to meet the specified requirements of the Acceptable 
Material product.


.7 Products given approved status that are found, during construction period, to not have 
all specified options available, or to have discontinued production of same, or to have 
made other design changes since the time of approval, will not be accepted for use on 
this project, except when financial compensation has been mutually agreed upon 
between the Contractor and the Owner and deemed acceptable by the Consultant.  
Compensation will not be paid to the Contractor for products acknowledged by the 
Consultant to be superior to the specified products.


1.24 ALTERNATIVES
.1 Alternative products, when requested under Section 00 41 13 - Bid Form, must be listed 


in  Appendix "B" provided as part of the Tender Form, and are to be understood as being 
offered only for the Owner's consideration as substitutes for the specified Acceptable 
Material products, at the amount of increase or decrease in the tender amount indicated 
in the Appendix.  These products and related prices are not to be included in the tender 
amount.


.2 Alternative products and their related increase or decrease in the base bid amount are 
not used as the basis for awarding tenders. 


.3 When alternative products are listed in  Appendix "B",  ALL costs related to changes to 
the contract work required to incorporate the alternative product into the work are to be 
included in the amount stated in  Appendix "B".


.4 Alternative products may or may not be accepted at the discretion of the Owner at the 
price difference quoted, without any other monetary consideration.  If requested, bidders 
shall promptly supply full details of any or all Alternatives listed. Specific written direction 
from the Consultant must be given to the Contractor to substitute an alternative product.


.5 Alternative prices shall include all fees, taxes and markups.


1.25 UNIT PRICES
.1 Unit Prices, when requested under Section 00 41 13 - Bid Form, must be listed in 


Appendix "C", as part of the Tender Form and are to be understood as being offered only 
for the Owner's consideration; to be accepted or not accepted, at the Owner's discretion 
in a timely manner during the Work of the Contract, ONLY as a method of adjustment to 
the Contract Work for changes in the Work, should the Owner opt for the Unit Price 
Method.


.2 Unit prices shall include all fees, taxes and markups.


1.26 SEPARATE PRICES
.1 Separate Prices, when requested under Section 00 41 13 - Bid Form, must be listed in 


Appendix "D", as part of the Tender Form and are to be understood as being offered only 
for the Owner's consideration; to be accepted or, not accepted, in whole or in part, at the 
Owner's discretion.  If used the Separate Prices may be incorporated into the Contract 
Work either at the time of Award of Contract or in a timely manner during the Work of the 
Contract, at the Owner's discretion.


.2 Separate Prices shall include all fees, taxes (excluding HST) and markups.


1.27 GUARANTEES
.1 The Contractor will be required to guarantee the work of this Contract in accordance with 


the requirements of GC12.3 of the Agreement. 
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.2 Not withstanding the above, the bidder's attention is directed to the fact that certain 
individual items on this project may be required to be guaranteed by the manufacturer 
for periods in excess of twelve months.  These specific requirements are to be found in 
various Sections of the specifications for this project.


1.28 PAYMENT OF WORKERS
.1 The Contractor shall, in addition to any fringe benefits, pay the workers employed by the 


Contractor on the work at wage rates, not less than those established by the Minimum 
Wage Order, issued under authority of the Labour Act, which is in effect. The Contractor 
shall pay workers employed on the work at intervals of not less than twice per month.


.2 The Contractor shall require each Subcontractor, or person doing any part of the work, to 
covenant with the Owner that workers are employed at the wage rates and in the 
manner required by this provision.


.3 Where any person employed by the Contractor or any Subcontractor, or other person 
engaged on the Work of this Contract, is paid less than the amount required to be paid 
under the provisions of this Contract, the Owner may deduct from any monies payable to 
the Contractor, under this or any other Contract, and pay to such person, a sum 
sufficient to bring the person's wages up to the amount required to be paid under this 
Contract.


.4 No claim for extra payment from the Contractor will be considered by the Owner 
concerning any change in the Minimum Wage Order which may occur during 
prosecution of the Contract.


1.29 CONFIDENTIALITY AND FREEDOM OF INFORMATION
.1 By submitting your bid, you agree to disclosure of the information supplied, subject to the 


provisions of the Freedom of Information and Protection of Privacy (FOIPP) Act.
.2 Anything submitted in your bid that you consider to be "confidential information" because 


of its proprietary nature should be marked as "Confidential", and will be subjected to 
appropriate consideration under the Freedom of Information and Protection of Privacy 
Act.


.3 During the delivery and installation of goods and/or services, you may have access to 
confidential or personal information.  Should this occur, you must ensure that such 
information is not released to any third party or unauthorized individual.


.4 Any information provided on this contract may be subjected to release under the 
Freedom of Information and Protection of Privacy Act.  You will be consulted prior to the 
release of any information.


1.30 TIMING REQUIREMENTS 
.1 This project will require the achievement of the following project milestones.


.1 Tender Call 11 MAY 2021


.2 Pre-tender Site Meeting 18 MAY 2021 @ 2:00PM 
.1 Contractors are asked to meet at the Queens County Highway Depot, 


site of proposed Pandemic Warehouse.
.3 Bid Depository Close 01 JUN 2021


.1 Bids to be submitted to the Bid Depository of Prince Edward Island, as 
per the rules of the Bid Depository of Prince Edward Island.


.4 Tender Close 03 JUN 2021
.1 Location of Closing:  Jones Building, 11 Kent Street.


.5 Tender Award 11 JUN 2021


.6 Construction Start Immediately following award.


.7 Substantial Completion: 30 weeks after Construction start. 


.8 Owner Occupancy One (1) day after substantial.


END OF SECTION
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1 General
1.1 TENDER


.1 SUBMITTED BY:
______________________________________________________(Name)


______________________________________________________(Address)


______________________________________________________(Contact)


DATE: ______________________________________________________


FOR: PROJECT NAME: PANDEMIC WAREHOUSE
QUEENS COUNTY HIGHWAY DEPOT


LOCATION: BRACKLEY, PE


TO: PROJECT OWNER: GOVERNMENT OF PRINCE EDWARD 
ISLAND, AS REPRESENTED BY THE
MINISTER OF TRANSPORTATION & 
INFRASTRUCTURE 


LOCATION: 11 KENT STREET, CHARLOTTETOWN,


Having examined ALL the drawings and specifications for this project, as well as any 
addenda issued, as prepared by Coles Associates Ltd. and/or their consultants; WE 
HEREBY OFFER to furnish all materials, plant and labour necessary for the full and 
proper completion of the Contract work for:


PROJECT NAME: PANDEMIC WAREHOUSE
QUEENS COUNTY HIGHWAY DEPOT


LOCATION: BRACKLEY, PE


INCLUDING all prime cost allowances and Government sales or other taxes in force at 
this date, EXCLUDING Harmonized Sales Tax (HST) but not any other additional or 
deductible allowances or taxes which may be applicable subsequent to this date, and 
which shall be payable by or to the Owner, in accordance with the above mentioned 
Documents, for the bid amount of:


_______________________________________________________________(Dollars)
($                              )


in lawful money of Canada.


In submitting this Tender we recognize the necessity to complete the information 
requested by any appendices, as well as, the right of the Owner to reject all Tenders or 
to accept any Tender at the price submitted, on the condition that revised Tenders will 
not be called for if minor changes are made.


In the event of this Tender being accepted within thirty (30) days of the time stated for 
the closing of Tenders, and our failing or declining to enter into a Contract, then our Bid 
Guarantee, submitted with our Tender shall be forfeited to the Owner in lieu of any 
damages which the Owner may suffer by reason of our failure or refusal to enter into 
such Contract.


In the event of our Tender not being accepted with thirty (30) days of the time stated for 
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the closing of Tenders, our Bid Guarantee, submitted with our Tender will be returned to 
us forthwith, unless a satisfactory arrangement is made with us covering its retention for 
a further stated period.


If we are notified of the acceptance of this Tender within the above specified time, we 
will:


.1 Enter into a formal Contract Agreement with the Owner.


.2 Furnish the Performance Bond and Labour and Materials Payment Bonds, or 
other form of Contract Security, when specifically permitted, as Contract Security 
in accordance with the requirements of the specifications.


.3 Furnish a cost breakdown of the Contract sum, the total aggregating the amount 
of our Tender, in accordance with the requirements of the specifications.


.4 Furnish a certified copy of all insurance policies.


.5 Furnish a certified copy of all insurance policies carried by the named subtrades.


.6 Complete the entire work on or before the dates stated.


.7 Provide and update as required a Construction Schedule which clearly shows 
the state of progress required to complete the work on the date specified.


.8 Enter into subcontract agreements where applicable.


.9 Furnish Labour rates in accordance with the requirements of the specifications.


1.2 ACKNOWLEDGEMENT OF RECEIPT OF ADDENDA
.1 Addendum No. ________  Issued: ______________________   ________ initial


Addendum No. ________  Issued: ______________________   ________ initial


Addendum No. ________  Issued: ______________________   ________ initial


Addendum No. ________  Issued: ______________________   ________ initial


Addendum No. ________  Issued: ______________________   ________ initial


1.3 FORM OF TENDER APPENDICES
.1 Appendix 'A' must be completed by bidders.
.2 Appendix 'B' (only the items indicated) may be completed by bidders, any other items 


are at the bidder's discretion.
.3 Appendix 'C' must be completed by bidders.
.4 Appendix 'D' must be completed by bidders.


1.4 DOCUMENTS ACCOMPANYING BID FORM
.1 As per Section 00 21 13, Par 1.8.16


.1 One (1) copy of Bid Guarantee, together with Surety's 
letter of consent.  ________ initial


.2 One (1) copy of preliminary schedule. ________ initial


.3 One (1) copy of letter from Bidders Insurance Provider
identifying list of claims made against Bidder within
last five (5) years. ________ initial
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1.5 SUPERINTENDENT
.1 Name of Superintendent ___________________________.
.2 Years of Experience with Contractor ___________________________.


1.6 CONFLICT OF INTEREST
.1 The Contractor warrants that as at the date of this Agreement, no conflict of interest, or 


any circumstance that might interfere with independent and objective exercise of 
judgment, exists or is likely to arise in relation to execution of this Agreement or its 
subject matter.  The Contractor shall immediately notify Government, in writing, if any 
such actual or potential conflict of interest should arise at any time during the Term.  In 
the event Government discovers or is notified by the Contractor of an actual or potential 
conflict of interest, Government, in its sole discretion, may either:


.1 Allow the Contractor to resolve the actual or potential conflict to the satisfaction 
of Government; 
OR


.2 Terminate the Agreement in accordance with the Termination section of this 
Agreement.


1.7 CONTRACTOR'S SIGNATURE
.1 Signed sealed and submitted for and on behalf of:


______________________________________________________________________
(Company Name)


______________________________________________________________________


______________________________________________________________________
(Address)


______________________________ ______________________________
(Authorized Signature) (Witness)


______________________________ ______________________________
(Name and Title) (Name and Title)


______________________________
(Date)
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1.8 APPENDIX 'A'
.1 Herewith are identified the Subcontractors we propose to use on this project.   Carrying 


Sub-Contractor options next to identified work, is not acceptable and may be cause for 
rejection of the Tender by the Owner.  


Civil / Excavation Work: ___________________________________________


Concrete Sidewalks / Aprons: ___________________________________________


Building Concrete Work: ___________________________________________


Structural Steel: ___________________________________________


Roofing: ___________________________________________


Wood Framing / Rough Carpentry:  _______________________________________


Gypsum Wall Board: ___________________________________________


Millwork / Cabinetwork: ___________________________________________


Metal Siding: ___________________________________________


HM Doors and Frames Supplier:  _________________________________________


HM Doors and Frames Installer:  _________________________________________


Glazing: ___________________________________________


Firestopping: ___________________________________________


Painting: ___________________________________________


Mechanical: ___________________________________________


Controls: ___________________________________________


Automatic Sprinkler: ___________________________________________


Electrical: ___________________________________________


Storage Racking: ___________________________________________


Dock Leveler: ___________________________________________


Dock Seals: ___________________________________________


COMPANY:  _________________________________________________


AUTHORIZED SIGNATURE:   ___________________________________
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1.9 APPENDIX 'B'
.1 ALTERNATIVE PRICES


We herewith submit for consideration by the Owner the following systems or products as 
Alternatives to the Base Bid items indicated below and identify the increase or decrease, 
as applicable, in our tender price, for each item should it be selected by the Owner for 
installation in lieu of the Base Bid item.  The change in tender price includes for all 
necessary modifications to the base bid systems.


Alternative prices shall include all fees, taxes and markups.


SECTION ITEM TENDER PRICE    TENDER PRICE
BASE BID ALTERNATIVE: INCREASED          DECREASED 


BY: BY:
______________________________________________________________________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


COMPANY:  ____________________________________________________________


AUTHORIZED SIGNATURE:   ______________________________________________
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1.10 APPENDIX 'C'
.1 UNIT PRICE COMPONENT


We submit herewith our Unit Prices for the additions or deletions to the work listed 
below.  The Unit Prices listed apply to performing the Units of Work, in accordance with 
the requirements of the appropriate specifications herein, only during the time scheduled 
for such work in the project work schedule.


Unit prices shall include all fees, taxes and markups.     


ONE (1) UNIT PRICE ONLY FOR
UNIT OF WORK EITHER ADDITION OR DELETION


.1 ___________ $ ____________________________


.2 ___________ $ ____________________________


.3 ___________ $ ____________________________


.4 ___________ $ ____________________________


COMPANY: _____________________________________________________


AUTHORIZED SIGNATURE: ________________________________________
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1.11 APPENDIX 'D'
.1 SEPARATE PRICES


We submit herewith our Separate Price for the addition of the work listed below and 
amounts are NOT included in our Stipulated Price.  In accordance with the requirements 
of the appropriate specifications herein, only during the time scheduled for such work in 
the project work schedule.


Separate prices shall include all fees, taxes and markups.


ONE (1) UNIT PRICE ONLY FOR
UNIT OF WORK EITHER ADDITION OR DELETION


.1 ___________ $ ____________________________


.2 ___________ $ ____________________________


.3 ___________ $ ____________________________


.4 ___________ $ ____________________________


COMPANY: _____________________________________________________


AUTHORIZED SIGNATURE: ________________________________________


END OF SECTION
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1 General
1.1 FORM OF AGREEMENT


.1 The Form of Agreement between Contractor and Owner shall be Canadian Construction 
Documents Committee CCDC2-2008, "Stipulated Price Contract", including the 
Definitions and General Conditions therein dated 2008 including items GC1.1 inclusive 
to GC12.3, and the modifications to items GC1.1 to GC12.3 incorporated into Section 00 
73 00 - Supplementary Conditions of this Specification.


.2 Document CCDC2-2008 may be examined at the Construction Association office in 
Charlottetown, PEI.


END OF SECTION
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1 General
1.1 GENERAL


.1 The Definitions and General Conditions governing the Work shall be those specified in 
the following amendments and supplements to those provisions, and shall apply to all 
Sections of this Specification.


.2 Where any Article or portion of Article conflicts with the Laws of the Province concerned, 
such Article or portion of the Article is hereby stricken.


.3 The following amendments shall apply to the Definitions of CCDC2 Stipulated Price 
Contract 2008.


1.2 DEFINITIONS
.1 Paragraph 4 Consultant, add the following:


.1 The Consultant shall be the Owner's Prime Consultant, Coles Associates Ltd., 85 
Fitzroy Street, Charlottetown, PEI.


.2 Paragraph 12 Owner, add the following:
.1 The Owner shall be Government of Prince Edward Island as represented by the 


Minister of Transportation & Infrastructure.
.3 Paragraph 19 Subcontractor, add the following:


.1 All dealings with the Subcontractor shall be through the medium of the 
Contractor, who will be responsible for the proper coordination and execution of 
the Sub-contractor's work.  


.4 New Paragraph 27 Engineer:
.1 This shall mean the designated engineering representative(s) of the Consultant.


1.3 ARTICLE GC1.1 CONTRACT DOCUMENTS
.1 Paragraph 1.1.8 - Delete as written and substitute:


1.1.8 The Contractor shall receive up to fifteen (15) sets of drawings and specifications 
at no cost from the Owner. Additional sets of drawings will be supplied at cost of 
reproduction. The above covers the requirements for all trades.


.2 Paragraph 1.1.11 - Add new Paragraph as follows:
1.1.11 The Contract Documents are prepared solely for use by the party with whom the 
Consultant has entered into a Contract and there are no representations of any kind 
made by the Consultant to any party with whom the Consultant has not entered into a 
Contract.


.3 Paragraph 1.1.12 - Add new Paragraph as follows:
1.1.12 Electronic documents are and shall remain the Consultant's property. Copies of 
electronic documents may be made available for the preparations of shop drawings at 
the Consultant's sole discretion and for a fee.


1.4 ARTICLE GC3.1 CONTROL OF THE WORK
.1 Paragraph 3.1.1 - add new Sub-Clause 3.1.1.1 as follows:


.1 The Contractor shall co-ordinate his own work and the work of all Subcontractors 
so as to facilitate and expedite the progress of the work.


.2 Paragraph 3.1.1 Add new Sub-Clause 3.1.1.2 as follows:
.1 It is the responsibility of the Contractor to immediately notify the Consultant of 


any signs of distress or any other indications of actual or potential damage to the 
contract work, without regard to his awareness of any errors, inconsistencies or 
omissions in the Contract Documents.


.3 Add new Paragraph 3.1.3 as follows:
.1 Before ordering any materials or doing any Work, Contractor shall verify all 


compensation has been allowed on account of differences between actual site 
dimensions and the measurements indicated on the drawings. Any difference, 
which may be found, shall be submitted to the Consultant for consideration 
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before proceeding with the work.
.4 Add new Paragraph 3.1.4 as follows:


.1 The Contractor will be responsible for effecting the removal from the site of any 
trade, firm, group or person who is delaying the Work, or whose Work is 
unsatisfactory. The Contractor will arrange for other competent trades people to 
complete the Work at no expense to the Owner.


1.5 ARTICLE GC3.6 SUPERVISOR
.1 Add new Paragraph 3.6.3 as follows:


.1 The Consultant may require the Contractor to inform him, in writing, of the name 
and experience of the supervisory personnel he intends to use on the project.


1.6 ARTICLE GC3.8 LABOUR AND PRODUCTS
.1 Add new Paragraph 3.8.4 as follows:


.1 All manufactured articles, materials and equipment shall be installed, applied, 
connected, erected, used, cleaned, conditioned and commissioned as directed 
by the manufacturer unless specified to the contrary.


1.7 ARTICLE GC3.9 DOCUMENTS AT THE SITE
.1 Add new Paragraph 3.9.2 as follows:


.1 Maintain at job site, one copy each document as follows:
.1 Contract Drawings.
.2 Specifications.
.3 Addenda.
.4 Reviewed Shop Drawings.
.5 List of Outstanding Shop Drawings.
.6 Notice of Change.
.7 Change Orders.
.8 Other Modifications to Contract.
.9 Field Test Reports.
.10 Approved Work Schedule.
.11 Health and Safety Plan and Other Safety Related Documents.
.12 CSA Z317.13-07 - Infection Control Guidelines.
.13 Other documents as specified.


1.8 ARTICLE GC4.1 CASH ALLOWANCES
.1 Article GC4.1 - Delete this article.


1.9 ARTICLE GC4.2 CONTINGENCY ALLOWANCE
.1 Article GC4.2 - Delete this article.


1.10 ARTICLE GC5.2 APPLICATIONS FOR PROGRESS PAYMENT
.1 Paragraph 5.2.2 - add two new Sentences as follows:


.1 Payment shall be less any holdback release, which may have been made in 
accordance with the specific terms of this Agreement as dictated by GC 5.6.  Any 
such holdback release by the Owner to the Contractor shall be a payment to the 
Contractor in trust for the specific Subcontractor in respect of whose work the 
release is made.


.2 Payments shall be less 15% Mechanics' Lien Holdback amount claimed against 
each progress claim.


.2 Add new paragraph 5.2.6 as follows:
.1 Authorized Change Orders shall be listed on the application for payment 


indicating the amount claimed against each to date of claim.
.3 Paragraph 5.2.7 - Add new sentences as follows:
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.1 Payment for materials will be considered only if such materials are properly 
stored on site in a secure enclosure acceptable to the Consultant. Security of 
materials so stored is the responsibility of the Contractor.


.4 Add new Paragraph 5.2.8 as follows:  
.1 With the second and all subsequent applications for payment the Contractor 


shall include a statutory declaration form CCDC 9B, or other similar form 
acceptable to the Consultant, declaring that all labour and materials entering into 
the work, including  Subcontractors, covered by the previous application, have 
been paid. With application for release of lien holdback, the Contractor shall 
include a statutory declaration form CCDC 9A, or other similar form acceptable 
to the Consultant. 


.2 With the second and all subsequent applications for payment the Contractor 
shall include a Letter of Clearance from the PEI Workers Compensation Board.


1.11 ARTICLE GC5.3 PROGRESS PAYMENT
.1 Paragraph 5.3.1 - Add new Sentence as follows:


.1 When any claim for payment during the course of construction includes for 
completed or partially completed Work, which in the opinion of the Consultant is 
defective or otherwise unacceptable, a sum of monies determined by the 
Consultant to be two (2) times the value of the defective or unacceptable Work, 
or two (2) times the value of the Work required to correct the defect or an 
amount solely at the Consultants discretion, will be withheld from the claim.


.2 Paragraph 5.3.1 - Add 3 new Sentences as follows:
.1 Deficiency monies may be held back at any time during the course of the project 


for Work deemed incomplete or unacceptable.
.2 It remains the Contractor's responsibility to undertake his own deficiency reviews 


and ensure the entire Work conforms to the Contract including quality, 
completeness and commissioning.


.3 Two final deficiency reviews will be conducted by the Consultant. The first review 
with the Owner and Contractor will identify any minor items which may remain 
outstanding, and the second review will confirm that these items have been 
completed. All other deficiency reviews where deficiencies are incomplete or not 
ready for requested inspections, will be charged at cost to the Contractor.  The 
invoice for the additional reviews will be submitted to the Owner with a 
corresponding amount deducted from the Contractor's progress payment.


1.12 ARTICLE GC5.5 PAYMENT OF HOLDBACK UPON SUBSTANTIAL PERFORMANCE OF THE 
WORK
.1 Paragraph 5.5.1, Add new Sub-Clause .3 as follows:


.1 5.5.1.3 Submit with application for payment letter of clearance from The Workers 
Compensation Board to the Owner stating that the Contractor is in good standing 
with the Board.


1.13 ARTICLE GC5.7 FINAL PAYMENT
.1 Paragraph 5.7.2 - Add new Sentence as follows:


.1 Any delay in delivering the required Project Record Drawings (As-Builts) as 
described in Section 01 78 00 - Closeout Submittals will have the effect of 
delaying the final payment to the Contractor until the Consultant has received 
them complete and in good condition.


1.14 ARTICLE GC6.2 CHANGE ORDER
.1 Delete Paragraph 6.2.1 and replace with a new paragraph as follows:


.1 6.2.1 When a change in Work is proposed or required, the Consultant will 
provide the Contractor with a written description of the proposed change in the 
Work.   The Contractor shall promptly present, in forms acceptable to the 
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Consultant, a detailed breakdown of the costs associated with the change, if any; 
and the adjustment in the Contract Time, if any.   The breakdown shall include:


.1 Actual (not list) costs of material, as well as Subtrade and Supplier costs.


.2 Labour costs, including fringe benefits and wage levies.


.3 Equipment rental (excluding hand and small power tool).
.2 Change Orders calling for normal changes or additions to the Work will be priced in 


detail giving actual material trade prices (not list prices) and actual labour costs and 
wage levies (including Employment Insurance, Worker's Compensation, Holiday Pay) 
and actual equipment rental. 


.3 Each Change Order will be considered as a whole to complete the work, inclusive of all 
Sub-Contract and/or General Contract work.


.4 To these prices, the Contractor will add:
.1 For Work less than $2,500, involving the General Contractor only, the General 


Contractor adds 20% to his costs.
.2 For Work over $2,500, involving the General Contractor only, the General 


Contractor adds 15% to his costs.
.3 For Work less than $2,500, involving a Subcontractor only, the Subcontractor 


adds  20% to his costs, submits this price to the General Contractor who adds 
10%.


.4 For Work over $2,500, involving a Subcontractor only, the Subcontractor adds 
15% to his costs, submits this price to the General Contractor who adds 5%.


.5 For Work less than $2,500, involving the General Contractor and a 
Subcontractor, the Subcontractor adds 20% to his costs, submits his price to the 
General Contractor who adds 10%; to this amount the General Contractor adds 
the cost of his own Work plus 20% of the cost of his own Work only. The General 
Contractor does NOT add a further 10% to the cost of his own Work.


.6 For Work over $2,500, involving the General Contractor and a Subcontractor, the 
Subcontractor adds 15% to his cost, submits this price to the General Contractor 
who adds 5%; to this amount the General Contractor adds the cost of his own 
Work plus 15% of the cost of his own Work only. The General Contractor does 
NOT add a further 5% to the cost of his own Work.


.7 Deletions to Contract: A mark-up by either Sub-Contractor or General Contractor 
shall not be charged or credited on credit Change Orders.


.8 Supervision related to Change Orders shall be considered as included in the 
allowable mark-up, and shall not be added as additional charges for a Change 
order.


.5 Note:   Costs related to management, supervision, estimating, scheduling, bonding, 
insurance, as built drawings, copying, courier, safety, cleaning, site overhead, site 
vehicle, hand and small power tools etc. are covered by the mark up indicated in 
Paragraph 6.2.1.4 and shall not be included on Change Orders.


1.15 ARTICLE GC6.3 CHANGE DIRECTIVE
.1 Delete Paragraphs 6.3.6.1, 6.3.6.2 and 6.3.6.3 and replace with the following.
.2 The Owner or the Consultant, without invalidating the contract, may make changes by 


altering, adding to, or deducting from the work, the contract sum being adjusted 
accordingly.  All such work shall be executed under the conditions of the Contract.


.3 Where work is required to proceed immediately, work may proceed under a Change 
Directive.  The Contractor will be instructed to proceed on a time and materials basis 
and maintain accurate accounting records for the cost of the change.


.4 Change Directives calling for changes to the Work will be priced in detail giving actual 
material trade prices (not list prices) and actual labour costs and wage levies (including 
Employment Insurance, Worker's Compensation, Holiday Pay) and actual equipment 
rental. 
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.5 Each Change Directive will be considered as a whole to complete the work, inclusive of 
all Sub-Contract and/or General Contract work.


.6 To these prices, the Contractor will add:
.1 For Work less than $2,500, involving the General Contractor only, the General 


Contractor adds 20% to his costs.
.2 For Work over $2,500, involving the General Contractor only, the General 


Contractor adds 15% to his costs.
.3 For Work less than $2,500, involving a Subcontractor only, the Subcontractor 


adds  20% to his costs, submits this price to the General Contractor who adds 
10%.


.4 For Work over $2,500, involving a Subcontractor only, the Subcontractor adds 
15% to his costs, submits this price to the General Contractor who adds 5%.


.5 For Work less than $2,500, involving the General Contractor and a 
Subcontractor, the Subcontractor adds 20% to his costs, submits his price to the 
General Contractor who adds 10%; to this amount the General Contractor adds 
the cost of his own Work plus 20% of the cost of his own Work only. The General 
Contractor does NOT add a further 10% to the cost of his own Work.


.6 For Work over $2,500, involving the General Contractor and a Subcontractor, the 
Subcontractor adds 15% to his cost, submits this price to the General Contractor 
who adds 5%; to this amount the General Contractor adds the cost of his own 
Work plus 15% of the cost of his own Work only. The General Contractor does 
NOT add a further 5% to the cost of his own Work.


.7 Deletions to Contract: A mark-up by either Sub-Contractor or General Contractor 
shall not be charged or credited on credit Change Orders


.8 Supervision related to Change Orders shall be considered as included in the 
allowable mark-up, and shall not be included in the labour changes for a Change 
order.


1.16 ARTICLE GC9.1 PROTECTION OF WORK AND PROPERTY
.1 Add new Paragraph 9.1.5 as follows:


.1 The Contractor shall be responsible for implementing all necessary security 
measures required to protect the areas of Work under his control and shall be 
responsible for damage which may arise from the failure of, or the failure to 
implement such security measures.


1.17 ARTICLE GC10.1 TAXES AND DUTIES
.1 Paragraph G.C. 10.1.1 - Revise as follows: 


.1 Delete the words ..."at the time of closing except for Value Added Taxes"...and 
replace with the words ..."at the time of closing including Value Added Taxes"...


1.18 ARTICLE GC10.2 LAWS, NOTICES, PERMITS, AND FEES
.1 Paragraph G.C. 10.2.2 - Delete "the building permit" and add the new sub-clause 


10.2.2.1 as follows:
.1 The Owner shall apply for, obtain and pay for the building permit. 


1.19 INSURANCE
.1 Without restricting the generality of GC 12.1 - INDEMNIFICATION, the Contractor shall 


provide, maintain and pay for the following insurance coverages:
.1 General liability insurance with limits of at least FIVE Million Dollars 


($5,000,000.00) in the name of the Contractor and include, or in the case of a 
single, blanket policy, be endorsed to name, the Owner and the Consultant as 
insureds but only with respect to liability, other than legal liability arising out of 


Queens County Highway Depot, Brackley, PE Section 00 73 00
Pandemic Warehouse Supplementary Conditions
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 5







Coles Associates Ltd. Architects & Engineers


their sole negligence, arising out of the operations of the Contractor with regard 
to the Work. General liability insurance shall be maintained from the date of 
commencement of the Work until one year from the date of Substantial 
Performance of the Work. Liability coverage shall be provided for completed 
operations hazards from the date of Substantial Performance of the Work, as set 
out in the certificate of Substantial Performance of the Work, on an ongoing 
basis for a period of 6 years following Substantial Performance of the Work.


.2 Automobile Liability Insurance with limits of at least TWO Million Dollars 
($2,000,000.00) from the date of commencement of the Work until one year after 
the date of Substantial Performance of the Work.


.3 Aircraft or Watercraft Liability Insurance with limits of at least FIVE Million Dollars 
($5,000,000.00) when owned or non-owned aircraft or watercraft are used 
directly or indirectly in the performance of the Work. The term Aircraft includes 
drones and other unmanned aircraft.


.4 Broad Form" property insurance (also known as Builders Risk) in the joint names 
of the Contractor, the Owner and the Consultant. The policy shall include as 
insureds all Subcontractors. The "Broad Form" property insurance shall be 
provided from the date of commencement of the Work until the earliest of:


.1 10 calendar days after the date of Substantial Performance of the Work.


.2 On the commencement of use or occupancy of any part or section of the 
Work unless such use or occupancy is for construction purposes, 
habitational, office, banking, convenience store under 465 square metres 
in area, or parking purposes, or for the installation, testing and 
commissioning of equipment forming part of the Work.


.3 When left unattended for more than 30 consecutive calendar days or 
when construction activity has ceased for more that 30 consecutive 
calendar days.


.5 Boiler and machinery insurance in the joint names of the Contractor, the Owner 
and the Consultant. The policy shall include as insureds all Subcontractors. The 
coverage shall be maintained continuously from commencement of use or 
operation of the boiler and machinery objects insured by the policy and until 10 
calendar days after the date of Substantial Performance of the Work. The 
policies shall include any periods of testing prior to full acceptance of the project 
as required by this Contract, but including coverage for risks arising out of such 
part of the Work. Coverage to extend to 36 months after the date of Final 
Completion of the last component of the project.


.6 The "Broad Form" property and boiler and machinery policies shall provide that, 
in the case of a loss or damage, payment shall be made to the Owner and the 
Contractor as their respective interests may appear. In the event of loss or 
damage:


.1 The Contractor shall act on behalf of the Owner for the purpose of 
adjusting the amount of such loss or damage payment with the insurers. 
When the extent of the loss or damage is determined, the Contractor 
shall proceed to restore the Work. Loss or damage shall not affect the 
rights and obligations of either party under the Contract except that the 
Contractor shall be entitled to such reasonable extension of Contract 
Time relative to the extent of the loss or damage as the Consultant may 
recommend in consultation with the Contractor.


.2 The Contractor shall be entitled to receive from the Owner, in addition to 
the amount due under the Contract, the amount which the Owner's 
interest in restoration of the Work has been appraised, such amount to 
be paid as the restoration of the Work proceeds in accordance with the 
progress payment provisions. In addition the Contractor shall be entitled 
to receive from the payments made by the insurer the amount of the 
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Contractor's interest in the restoration of the Work; and to 
.3 The Work arising from the work of the Owner, the Owner's own forces or 


another contractor, the Owner shall, in accordance with the Owner's 
obligations under the provisions relating to construction by Owner or 
other contractors, pay the Contractor the cost of restoring the Work as 
the restoration of the Work proceeds and as in accordance with the 
progress payment provisions.


.7 The insurer shall acknowledge that the policies are primary and any other 
insurance policies that may be in effect or any other sources of recovery the 
including Government of Prince Edward Island's Self Insurance and Risk 
Management Fund shall not contribute in any way to any judgments, awards, 
payments, or costs or expenses of any kind whatsoever made as a result of 
actual or alleged claims.


.2 Prior to commencement of the Work and upon placement, renewal, amendment, or 
extension of all or any part of the insurance, the Contractor shall promptly provide the 
Owner with confirmation of coverage in the form of certificates of insurance by an 
authorized representative of the insurer together with copies of any amending 
endorsements applicable to the Work.


.3 The parties shall pay their share of the deductible amounts in direct proportion to their 
responsibility in regards to any loss for which the above policies are required to pay, 
except where such amounts may be excluded by the terms of the Contract.


.4 If the Contractor fails to provide or maintain insurance as required by the Contract 
Documents, then the Owner shall have the right to provide and maintain such insurance 
and give evidence to the Contractor and the Consultant. The Contractor shall pay the 
cost thereof to the Owner on demand or the Owner may deduct the cost from the 
amount which is due or may become due to the Contractor.


.5 All required insurance policies shall be with insurers licenced to underwrite insurance in 
the jurisdiction of the Place of Work.


.6 Indemnification:
.1 The Contractor shall indemnify and hold harmless the Government of Prince 


Edward Island, its agents, representatives and employees from and against all 
claims, demands, losses, costs, damages, actions, suits or proceedings of every 
nature and kind whatsoever arising out of or resulting from the performance of 
work (herein called the "claims"), provided that any such claim is caused in 
whole or in part of any act, error or omission, including but not limited to those of 
negligence of the Contractor, or anyone directly or indirectly employed by the 
Contractor anyone for whom the Contractor may be liable.


1.20 ARTICLE GC12.3 WARRANTY
.1 Add new Paragraph 12.3.7 as follows:


.1 When a part of the work is occupied by the Owner, directly or for the use 
intended prior to Substantial Performance, the warranty for the Work directly 
related to the construction and normal operation of that part of the Work, shall 
start on the date of occupancy.


.2 Add new paragraph 12.3.8 as follows:  
.1 The Contractor shall ensure that his subcontractors are bound to the 


requirements of GC12.3 insofar as their work is concerned.


END OF SECTION
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1 General
1.1 SCOPE OF WORK


.1 The Contractor is to provide each item, and properly execute all work as specified 
herein, indicated by drawings, addenda, or change orders issued with respect to this 
project.


.2 The Contractor shall coordinate, administer, and supervise all work, material acquisition 
and labour.


.3 Project comprises the material and labour for the construction of the new Pandemic 
Warehouse.


1.2 WORK BY OTHERS
.1 Co-operate and coordinate with other Contractors in carrying out the respective works 


and carry out instructions from Consultant.
.2 Schedule the Work of this Contract in consultation and cooperation with the Work of 


other Contractors and/or Owners own forces to produce a coordinated construction 
schedule.


1.3 COORDINATION
.1 All Trades on site are responsible to co-operate and co-ordinate with each other.
.2 Coordination prior to installation of all building components is mandatory.
.3 Where work must be modified or reinstalled to be properly coordinated, the cost to do so 


will be paid by the Trades involved.  The Owner will not pay for uncoordinated work nor 
will the Owner pay to resolve uncoordinated work.


.4 If resolution cannot be achieved among the involved Trades, the Consultant will assess 
Trade involvement and assign costs accordingly.


1.4 DAMAGE
.1 Where damage is done to work in progress or existing areas of the building and is 


unclaimed by a Trade, the cost to repair the damage will be assessed by the 
Construction Manager and Consultant and assigned on a pro-rated tender cost basis to 
all Trades on site at the time the damage occurred.


.2 The Owner will not participate in paying for such damage.


1.5 DEDUCTIONS FOR UNCORRECTED WORK
.1 If, in the opinion of the Consultant, it is not expedient to correct defective work or work 


not done in accordance with the Contract documents, the Owner may deduct from the 
Contract price the difference in value between the work as done and that called for by 
the Contract, the amount of which shall be determined in the final instance by the 
Consultant.


1.6 CORRECTION AFTER COMPLETION
.1 Subject to any special provisions in the Contract documents, the Contractor shall 


remedy any defects due to faulty materials or workmanship appearing within a period of 
one (1) year from the date of substantial completion of the work and shall pay for any 
damage to other work resulting there from which appears within such period and neither 
the final certificate nor payment there under shall relieve the Contractor from 
responsibility hereunder.   The Owner shall give notice of observed defects promptly.  
Questions arising under this Article may be decided as provided in Article 43.


1.7 EMERGENCIES
.1 The Consultant has authority in an emergency to stop the progress of the work 


whenever in his or her opinion, such stoppage may be necessary to ensure the safety of 
life, or of the structure, or neighbouring property.  This includes authority to make such 
changes and to order, access and award the cost of such work extra to the Contract or 
otherwise as may in his or her opinion be necessary.
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1.8 WORK SEQUENCE
.1 Coordinate Progress Schedule referred to in Section 01 32 16 - Construction Progress 


Schedule and coordinate with Owner Occupancy during construction.
.2 Maintain fire access/control.


1.9 EXECUTION
.1 Execute work with least possible interference or disturbance to building operations, 


public and normal use of premises. 


1.10 DOCUMENTS
.1 The Contract Documents are complementary and what is called for by any one shall be 


as binding as if called for by all.
.2 Descriptions of materials or work which have well known technical or trade meanings 


shall be held to refer to such recognized standards.
.3 Should the specifications conflict with the drawings, the specifications shall govern. 
.4 In the case of discrepancies between drawings, those of larger scale, or if the scale are 


the same, those of later date shall govern.
.5 All drawings and specifications shall be interpreted in conformity with the agreement.


1.11 PROTECTION OF WORK AND PROPERTY
.1 The Contractor shall maintain continuously adequate protection of all their work from 


damage and shall take reasonable precautions to protect the Owner's property from all 
injury arising in connection with this Contract. The Contractor shall make good any 
damage or injury to their work and shall make good any damage or injury to the property 
of the Owner resulting from the lack of reasonable protective precautions.  The 
Contractor shall not be responsible, however, for any damage or injury to their work and 
to the property of the Owner which may be directly due to errors in the Contract 
documents or caused by the Owner, their agents, or employees, or from any work or risk 
which the Owner has agreed to insure, provided the Contractor has taken reasonable 
protective precautions.  The Contractor shall adequately protect adjacent property as 
required by law and the Contract documents.  


1.12 COMMUNICATION
.1 All submissions and inquiries shall be directed to the Consultant for review.
.2 All direction will be transmitted to the Contractor by the Consultant.


1.13 CODES AND REGULATIONS
.1 Perform work in accordance with National Building Code of Canada (NBC) 2015 and any 


other code of provincial or local application, provided that in any case of conflict or 
discrepancy the more stringent requirements shall apply.


.2 Meet or exceed requirements of contract documents and specified standards.


.3 References to standards, including manufacturer's direction for installation shall be the 
latest edition.


.4 All materials, components and equipment as well as construction methods shall comply 
with the NBC (2015) and all other applicable Provincial codes or regulations.


.5 The latest edition of the Canadian Electrical Code shall govern all electrical work, 
whether pre-wired and/or assembled remote from the site or not.


.6 All equipment supplied or installed shall be CSA approved for the intended use.


.7 The latest edition of the PEI Occupational Health and Safety Act and Regulations shall 
govern safe construction practices.


.8 Provide a copy of all certificates of acceptance issued by Provincial or local authorities.


1.14 WORK SCHEDULE AND PROGRESS REPORTS
.1 The Contractor will prepare and maintain a consolidated schedule in weekly increments 


showing scheduled work versus actual work. The schedule shall indicate the contract 
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commencement and completion date for the total project.
.2 The Contractor is to develop a detailed schedule identifying specific components of the 


mechanical, sprinkler, refrigeration and electrical trades.  A single line items for each is 
not acceptable.


.3 Provide updated schedule information from time to time as the progress of the work or 
Consultant may require.


.4 The Contractor shall furnish monthly progress reports from the date of commencement. 
These reports shall show the percentage of completion of the various divisions of work 
and contain comments on the general progress of the project.


1.15 CONTRACTOR'S USE OF SITE
.1 Do not unreasonably encumber site with materials or equipment.
.2 Move stored products or equipment, which interfere with operations of Consultant or 


other Contractors.
.3 Obtain and pay for use of additional off site storage or work areas needed for operations.
.4 The work related to modifying the site roadways must be carried out so that one half of 


the roadway is open to vehicle traffic at all times.


1.16 PROJECT MEETINGS
.1 Hold bi-weekly project meetings at the site, in the Contractor's site office and at a time 


approved by Consultant. In addition hold any additional meetings as the need arises or 
as directed by the Consultant.


.2 Notify all parties concerned of such meetings.


.3 The Contractor will record minutes of meetings and distribute to all parties within three 
(3) days of meeting.


.4 Failure of the Contractor to accurately record minutes or distribute the minutes in a 
timely manner will result in the Consultant taking over the duties invoicing the owner and 
deducting an equal amount from the progress claims as compensation.


1.17 OWNER'S SITE INSPECTOR
.1 There will be an Inspector representing the Department of Transportation & 


Infrastructure, Province of PEI.  No work is to be covered without having received 
approval from the Inspector.  The Inspector will have the authority to cause any part of 
the work to cease, should, in his or her opinion, there be cause to do so.


.2 This work shall be examined by the Department and approval granted to resume when a 
satisfactory solution has been found out.


.3 The Inspector does not have authority to authorize changes to work.  He or she shall 
confer with the Consultant who, if necessary will authorize any change.  


.4 The fact that the Inspector does not reject any work shall not remove the irresponsibility 
for completing all work as specified from the Contractor.


1.18 SITE INSPECTOR
.1 No work is to be covered without having received approval from the Consultant. The 


Consultant will have the authority to cause any part of the work to cease, should, in his 
or her opinion, there be cause to do so. 


.2 This work shall be examined by the Consultant and approval granted to resume when a 
satisfactory solution has been found out.


.3 The fact that the Construction Manager or Consultant does not reject any work shall not 
remove the responsibility for completing all work as specified from the Contractor.


1.19 SETTING OUT OF WORK
.1 Assume full responsibility for and execute complete layout of work to locations, lines and 


elevations.
.2 Provide all equipment, materials and devices needed to lay out and construct work.
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.3 Supply such devices as straight edges and templates required to facilitate Consultant's 
inspection of work.


1.20 CONCEALMENT
.1 Conceal pipes, ducts and wiring in floor, wall and ceiling construction of finished areas 


except where indicated otherwise.


1.21 LOCATION OF EQUIPMENT AND FIXTURES
.1 Location of equipment, fixtures and outlets indicated or specified are to be considered as 


approximate.
.2 Locate equipment, fixtures and distribution systems to provide minimum interference and 


maximum usable space and in accordance with manufacturer's recommendations for 
safety, access and maintenance.


.3 Inform Consultant of impending installation and obtain his approval for actual location.


.4 Submit field drawings to indicate relative position of various services and equipment 
when required by Consultant.


1.22 CUTTING, FITTING AND PATCHING
.1 Execute cutting, core drilling, fitting and patching, required to install and make new work 


under this contract fit properly.
.1 Includes all cutting and patching in building for connection of new mechanical 


and electrical services to service lines.
.2 Make cuts with clean, true, smooth edges.  Make patches inconspicuous in final 


assembly.


1.23 EXISTING SERVICES
.1 Before commencing work, establish the location and extent of service lines and notify 


Consultant of findings if in conflict with information or intent shown.
.2 Where unknown services are encountered, immediately advise Consultant and confirm 


findings in writing.
.3 Contractor shall pay for any or all repairs to existing services that have been damaged 


due to the Contractor's negligence in the course of his work.
.4 Notify Consultant and utilities of intended interruption of services and obtain permission.
.5 Where Work involves breaking into or connecting to existing services, give Consultant 


24 hours notice for necessary interruption. Minimize duration of interruptions. Carry out 
Work at times as directed by governing authorities or Owner with minimum disturbance.


.6 Provide temporary services when directed by Consultant to maintain critical building and 
tenant systems.


.7 Provide alternative routes for personnel and vehicular traffic.


.8 Provide adequate bridging over trenches which cross sidewalks or roads to permit 
normal traffic.


.9 Protect, relocate or maintain existing active services. When inactive services are 
encountered, cap off in manner approved by Authorities Having Jurisdiction.


.10 Record locations of maintained, re-routed and abandoned service lines.


.11 Construct barriers in accordance with Section 01 56 00 - Temporary Barriers and 
Enclosures.


1.24 ADDITIONAL DRAWINGS
.1 The Consultant  may furnish as necessary for the execution of the work, additional 


instructions, by means of drawings or otherwise.  All such additional instructions shall be 
consistent with the contract documents.  In giving  such additional instructions the 
Consultant shall have authority to make minor changes in the work, consistent with the 
Contract.


1.25 RELICS AND ANTIQUITIES
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.1 Relics and antiquities and items of historical or scientific interest such as cornerstones 
and contents, commemorative plaques, inscribed tablets, and similar objects found 
during the work, shall remain property of the Owner.  Protect such articles and request 
directives from Consultant.


.2 Give immediate notice to Consultant if evidence of archaeological finds are encountered 
during construction, and await Consultant's written instructions before proceeding with 
work in this area.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Owner/Contractor Agreement.


.2 Canadian Construction Documents Committee (CCDC).
.1 CCDC 2-2008, Stipulated Price Contract.


.3 Section 00 73 00 - Supplementary Conditions.


1.2 APPLICATIONS FOR PROGRESS PAYMENT
.1 Make applications for payment on account as provided in Agreement as Work 


progresses.
.2 Date applications for payment last day of agreed monthly payment period and ensure 


amount claimed is for value, proportionate to amount of Contract, of Work performed 
and Products delivered to Place of Work at that date.


.3 Submit to Consultant, at least 14 days before first application for payment, Schedule of 
Values for parts of Work, aggregating total amount of Contract Price, so as to facilitate 
evaluation of applications for payment.


1.3 SCHEDULE OF VALUES
.1 Make schedule of values out in such form and supported by such evidence as 


Consultant may reasonably direct and when accepted by Consultant, be used as basis 
for applications for payment.


.2 Include statement based on schedule of values with each application for payment.


.3 Support claims for products delivered to Place of Work but not yet incorporated into 
Work by such evidence as Consultant may reasonably require to establish value and 
delivery of products.


.4 Provide, minimum fourteen (14) days before submitting first application for payment, a 
Schedule of Values, aggregating the Total Contract Price.  After approval by the 
Consultant the Schedule of Values will be used as a basis for the application for 
progress payments.


.5 Contractor shall submit with the Schedule of Values, an itemized list of all trades and 
applicable labour rates for each, which will be used as a basis for labour rates in 
changes to contract Work.


.6 The schedule of values is to indicate separate line items each for mechanical 
commissioning, electrical commissioning, mechanical operation & maintenance manuals 
and electrical operations ' maintenance manuals.  


1.4 PREPARING SCHEDULE OF UNIT PRICE TABLE ITEMS
.1 Submit separate Schedule of Unit Price items of Work requested in Bid form.
.2 Make form of submittal parallel to Schedule of Values, with each line item identified 


same as line item in Schedule of Values. Include in unit prices only:
.1 Cost of material.
.2 Delivery and unloading at site.
.3 Sales taxes.
.4 Installation, overhead and profit.


.3 Ensure unit prices multiplied by quantities given equal material cost of that item in 
Schedule of Values.


1.5 PROGRESS PAYMENT
.1 Consultant will issue to Owner, no later than 10 days after receipt of an application for 


payment, certificate for payment in amount applied for or in such other amount as 
Consultant determines to be properly due. If Consultant amends application, Consultant 
will give notification in writing giving reasons for amendment.
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1.6 SUBSTANTIAL PERFORMANCE OF WORK
.1 Refer to Section 00 73 00 - Supplementary Conditions.
.2 Prepare and submit to Consultant comprehensive list of items to be completed or 


corrected and apply for a review by Consultant to establish Substantial Performance of 
Work or substantial performance of designated portion of Work when Work is 
substantially performed if permitted by lien legislation applicable to Place of Work 
designated portion thereof which Owner agrees to accept separately is substantially 
performed. Failure to include an item on list does not alter responsibility to complete 
Contract.


.3 No later than 10 days after receipt of list and application, Consultant will review Work to 
verify validity of application, and no later than 7 days after completing review, will notify 
Contractor if Work or designated portion of Work is substantially performed.


.4 Consultant shall state date of Substantial Performance of Work or designated portion of 
Work in certificate.


.5 Immediately following issuance of certificate of Substantial Performance of Work, in 
consultation with Consultant, establish reasonable date for finishing Work.


1.7 PAYMENT OF HOLDBACK UPON SUBSTANTIAL PERFORMANCE OF WORK
.1 After issuance of certificate of Substantial Performance of Work:


.1 Submit an application for payment of holdback amount.


.2 Submit sworn statement that all accounts for labour, subcontracts, products, 
construction machinery and equipment, and other indebtedness which may have 
been incurred in Substantial Performance of Work and for which Owner might in 
any way be held responsible have been paid in full, except for amounts properly 
retained as holdback or as identified amount in dispute.


.2 After receipt of application for payment and sworn statement, Consultant will issue 
certificate for payment of holdback amount.


.3 Where holdback amount has not been placed in a separate holdback account, Owner 
shall, 10 days prior to expiry of holdback period stipulated in lien legislation applicable to 
Place of Work, place holdback amount in bank account in joint names of Owner and 
Contractor.


.4 Amount authorized by certificate for payment of holdback amount is due and payable on 
day following expiration of holdback period stipulated in lien legislation applicable to 
Place of Work.  Owner may retain out of holdback amount any sums required by law to 
satisfy any liens against Work or, if permitted by lien legislation applicable to Place of 
Work, other third party monetary claims against Contractor which are enforceable 
against Owner.


1.8 PROGRESSIVE RELEASE OF HOLDBACK
.1 Where legislation permits, if Consultant has certified that Work of subcontractor or 


supplier has been performed prior to Substantial Performance of Work, Owner shall pay 
holdback amount retained for such subcontract Work, or products supplied by such 
supplier, on day following expiration of holdback period for such Work stipulated in lien 
legislation applicable to Place of Work.


.2 Notwithstanding provisions of preceding paragraph, and notwithstanding wording of such 
certificates, ensure that such subcontract Work or products is protected pending 
issuance of final certificate for payment and be responsible for correction of defects or 
Work not performed regardless of whether or not such was apparent when such 
certificates were issued.


1.9 FINAL PAYMENT
.1 Submit an application for final payment when Work is completed.
.2 Consultant will, no later than 10 days after receipt of an application for final payment, 


review Work to verify validity of application. Consultant will give notification that 
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application is valid or give reasons why it is not valid, no later than 7 days after reviewing 
Work.


.3 Consultant will issue final certificate for payment when application for final payment is 
found valid.


END OF SECTION
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1 General
1.1 APPOINTMENT AND PAYMENT


.1 The Contractor will arrange and pay for the services of an independent Consultant to 
carry out the following tests:


.1 Inspection and testing required by laws, ordinances, rules, regulations or orders 
of public authorities.


.2 Inspection and testing performed exclusively for Contractor's convenience.


.3 Testing, adjustment and balancing of conveying systems, mechanical and 
electrical equipment and systems.


.4 Mill tests and certificates of compliance.


.5 Tests specified to be carried out by Contractor under the supervision of 
Consultant.


.6 Additional tests specified in Article 1.3.7 below.


.7 Where tests or inspections reveal work not in accordance with contract 
requirements, Contractor shall pay costs for additional tests or inspections as 
Consultant may require to verify acceptability of corrected work.


1.2 CONTRACTOR'S RESPONSIBILITIES - GENERAL
.1 Provide labour, equipment and facilities to:


.1 Provide access to Work  for inspection and testing.


.2 Facilitate inspections and tests.


.3 Make good Work disturbed by inspection and test.


.4 Provide storage on site for laboratory's exclusive use to store equipment and 
cure test samples.


.2 Notify Consultant sufficiently in advance of operations to allow for assignment of 
laboratory personnel and scheduling of test.


.3 Where materials are specified to be tested, deliver representative samples in required 
quantity to testing laboratory.


.4 Pay costs for uncovering and making good Work that is covered before required 
inspection or testing is completed and approved by Consultant.


.5 Provide Consultant with two (2) sets of fully documented test reports, submitted 
immediately following the testing operations.


1.3 CONTRACTOR'S RESPONSIBILITIES - INSPECTION & TESTING REQUIREMENTS
.1 Testing of all soil material types at source, including collection of sample material by 


testing firm, to verify compliance with material specifications.
.2 Follow up testing of all soil material types delivered to site.
.3 Monitoring placement and verifying compaction densities which have not passed initial 


testing.
.4 Monitoring of upgrading work.
.5 Verifying the new compaction densities.
.6 Asphalt Paving: 


.1 Review of asphalt mix design submitted by Contractor.


.2 Monitoring placement and compaction of seal course.


.3 Testing of asphalt for compliance with material specifications from asphalt core 
samples taken by testing firm.


.7 All Flooring
.1 Moisture vapour transmission levels.


.1 Moisture tests.


.2 PH levels tests.


.3 Bonding tests.
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.8 Testing work may occur under various Sections of the Specification.


1.4 OWNERS RESPONSIBILITIES: TESTING REQUIREMENTS
.1 Testing of the following will be paid for by the Owner but coordinated by the Contractor.


.1 Soil compaction tests.


.2 Concrete compression and slump tests.


1.5 FINAL REPORT
.1 Submit to the Owner at completion of job, two (2) bound hard copies and one (1) 


electronic copy of inspection report. This report to include:
.1 All copies of test results, indexed to correspond with testing requirements of this 


Section.
.2 Written report from the testing firm carrying out the work of this Contract stating that the 


work as itemized under Par. 4 of this Section has been performed in strict accordance 
with the requirements of the Contract documents.


.3 The report will be signed and sealed by a Professional Engineer registered to practice in 
the Province of Prince Edward Island and practicing in the field of materials testing.


END OF SECTION
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1 General
1.1 TIME AND ORDER OF COMPLETION


.1 The Consultant may direct the Contractor in writing as to the time, precedence or order 
in which any work to be done under the contract shall be performed.


1.2 TIME OF COMMENCEMENT
.1 The Contractor shall commence work within three (3) days after the execution of the 


Contract, unless specifically indicated or directed otherwise by the Consultant, and shall 
proceed continuously, diligently and with all reasonable dispatch consistent with the 
Construction Schedule, and the proper execution of the work, until final completion. The 
rate of progress made with the work shall be such as to ensure its final completion within 
the specified time.


1.3 TIME OF COMPLETION
.1 The whole of the work to be done under this contract shall be finally completed in full 


accordance with all the terms and conditions of this contract on or before the day 
specified for such completion in the tender which forms part of this contract.


.2 The Contractor will be responsible for all costs incurred for failure to complete the project 
within the project schedule, plus 20 working days.


.3 Costs for Insurance and bonding extensions, Consultant fees for extended services and 
Construction Management services and expenses for extended services will all be 
totaled and charged against the Contractors. Costs will be deducted from Progress 
Claims.


1.4 EXTENSION OF TIME
.1 An extension of time may be granted in writing by the Consultant in the event of the work 


being delayed beyond the prescribed time for completion as a result of causes beyond 
the Contractor's control. Such extensions shall be for such time as the Consultant may 
prescribe, and the Consultant shall fix the terms on which the said extension may be 
granted. An application by the Contractor for an extension of time shall be made to the 
Owner in writing as least fifteen calendar days prior to the date of completion fixed by 
the contract. Where applicable, all bonds or other surety including Liability Insurance 
furnished to the Owner by the Contractor shall be amended where necessary at the 
expense of the Contractor to provide coverage beyond the date of any extension of time 
granted, and the Contractor shall furnish the Owner with evidence of such amendment of 
the bonds or other surety and Liability Insurance.


.2 Any extension of time that may be granted to the Contractor shall be so granted and 
accepted without prejudice to any rights of the Owner whatsoever under the Contract, 
and all of such rights shall continue in full force and effect after the time limited in the 
Contract for the completion of the work and whenever in the Contract, power and 
authority is given to the Consultant or any person to take any action consequent upon 
the act, default, breach, neglect, delay, non-observance or non-performance by the 
Contractor in respect of the work or Contract, or any portion thereof, such powers or 
authorities may be exercised from time to time and not only in the event of the 
happening of such contingencies before the time limited in the Contract for the 
completion of the work but also in the event of the same happening after the time so 
limited in the case of the Contractor being permitted to proceed with the execution of the 
work under an extension of time granted by the Consultant.


1.5 SUSPENSION OF WORK
.1 The Contractor shall, upon written notice from the Consultant, discontinue or delay any 


or all of the work when, in the opinion of the Consultant, it is unwise to proceed for any 
reason whatsoever, and the work shall not be resumed until the Consultant shall in 
writing so direct.
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1.6 LABOUR DISPUTE
.1 Except to the extent that relief is granted under of the Contract, the Contractor shall bear 


the risk and responsibility of any loss, damage or expense to the work or to himself or 
any nature and kind whatsoever arising from strikes or labour disputes other than such 
loss, damage or expense caused by the failure of the Owner to meet its obligations 
under the Contract.


1.7 CHARACTER AND EMPLOYMENT OF WORKERS
.1 The Contractor shall employ only orderly, competent and skillful workers to do the work 


and shall give preference to available residents in the area of the Contract. Whenever 
the Consultant shall inform the Contractor in writing that any person or persons on the 
work are, in the opinion of the Consultant, incompetent, unfaithful or disorderly, such 
person or persons shall be discharged from the work and shall not again be employed 
on the work without the consent in writing of the Consultant.


1.8 LIMITATIONS OF OPERATIONS
.1 The Consultant may, in writing, require the Contractor to cease or limit operations under 


the Contract, on any day or days if the operations are of such nature that the Consultant 
deems it necessary or expedient to do so.


.2 The Contractor shall cooperate with other contractors, utility companies and the Owner 
and they shall be allowed free access to their work at all times. The Consultant reserves 
the right to alter the method of operations on this Contract to avoid interference with 
other work.


.3 The Contractor shall have access to their work to allow the incorporation of a double 
shift if the Contractor deems it necessary to meet the obligations under the contract.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 01 32 00
Pandemic Warehouse Prosecution and Progress
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


1 General
1.1 DEFINITIONS


.1 Activity: An element of Work performed during course of Project.  An activity normally 
has an expected duration, and expected cost and expected resource requirements. 
Activities can be subdivided into tasks.


.2 Bar Chart (GANTT Chart).  A graphic display of schedule-related information.  In typical 
bar chart, activities or other Project elements are listed down left side of chart, dates are 
shown across top, and activity durations are shown as date-placed horizontal bars.  
Generally Bar Chart should be derived from commercially available computerized project 
management system.


.3 Baseline: Original approved plan (for Project, work package, or activity), plus or minus 
approved scope changes.


.4 Construction Work Week:  Monday to Friday, inclusive, will provide five day work week 
and define schedule calendar working days as part of Bar (GANTT) Chart submission.


.5 Duration: Number of work periods (not including holidays or other nonworking periods) 
required to complete an activity or other Project element.  Usually expressed as 
workdays or workweeks.


.6 Master Plan: A summary-level schedule that identifies major activities and key 
milestones.


.7 Milestone: A significant event in Project, usually completion of major deliverable.


.8 Project Schedule: The planned dates for performing activities and the planned dates for 
meeting milestones.  A dynamic, detailed record of tasks or activities that must be 
accomplished to satisfy Project objectives.  Monitoring and control process involves 
using Project Schedule in executing and controlling activities and is used as basis for 
decision making throughout project life cycle.


.9 Project Planning, Monitoring and Control System: Overall system operated by 
Consultant to enable monitoring of project work in relation to established milestones.


1.2 REQUIREMENTS
.1 Ensure Detail Schedules are practical and remain within specified Contract duration.
.2 Plan to complete Work in accordance with prescribed milestones and time frame.
.3 Limit activity durations to maximum of approximately 10 working days, to allow for 


progress reporting.
.4 Ensure that it is understood that Award of Contract or time of beginning, rate of progress, 


Interim Certificate and Final Certificate as defined times of completion are of essence of 
this contract.


1.3 SUBMITTALS
.1 Submit to Consultant within 5 working days of Award of Contract Bar (GANTT) Chart 


representing the project schedule as Master Plan for planning,  monitoring and reporting 
of project progress.


1.4 MASTER PLAN
.1 Structure schedule to allow orderly planning, organizing and execution of Work as Bar 


Chart (GANTT).
.2 Consultant will review and return revised schedules within 5 working days.
.3 Revise impractical schedule and resubmit within 5 working days.
.4 Accepted revised schedule will become  Master Plan and be used as baseline for 


updates.


1.5 PROJECT SCHEDULE
.1 Ensure detailed Project Schedule includes as  minimum milestone and activity types as 


follows:
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.1 Award.


.2 Shop Drawings, Samples.


.3 Permits.


.4 Mobilization.


.5 Excavation.


.6 Backfill.


.7 Slab on grade.


.8 Roofing.


.9 Interior Architecture (Walls, Floors and Ceiling).


.10 Millwork.


.11 Plumbing.


.12 Lighting.


.13 Electrical.


.14 Piping.


.15 Controls.


.16 Heating, Ventilating, and Air Conditioning.


.17 Fire Systems.


.18 Testing and Commissioning.


.19 Supplied equipment long delivery items.


.20 Owner supplied equipment required dates.


.21 Substantial Completion.


.22 Deficiency Completion.


.23 Submittal.


.24 Total Completion.


1.6 PROJECT SCHEDULE REPORTING
.1 Update Project Schedule on weekly basis reflecting activity changes and completions, 


as well as activities in progress.
.2 Include as part of Project Schedule, narrative report identifying Work status to date, 


comparing current progress to baseline, presenting current forecasts, defining problem 
areas, anticipated delays and impact with possible mitigation.


1.7 PROJECT MEETINGS
.1 Discuss Project Schedule at regular site meetings, identify activities that are behind 


schedule and provide measures to regain slippage.  Activities considered behind 
schedule are those with projected start or completion dates later than current approved 
dates shown on baseline schedule.


.2 Weather related delays with their remedial measures will be discussed and negotiated.


END OF SECTION
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1 General
1.1 GENERAL


.1 All submittals are to be delivered within 30 days of award of Contract.


.2 Make specified submittals to the Consultant at commencement of Contract, before 
beginning work on site (and no later than 10 days after award). Include:


.1 Contract Security 


.2 Proof of Insurance 


.3 Workers' Compensation clearance letter


.4 Cost Breakdown


.5 Permits as required


.6 Construction schedule for Trade Package activity 


.7 Corporate Safety Plan


.8 Site specific safety plan


.9 Shop drawing schedule
.3 During Construction provide:


.1 Updated trade construction schedule


.2 Shop drawings as required


.3 Inspection and test reports


.4 Request for Information


.5 Submission required for payment purposes
.4 At completion of Work provide


.1 Submission at completion of work as specified in Project Close Out, 
Commissioning, and Operations and Maintenance Data Sections.


1.2 ADMINISTRATIVE
.1 Refer to GC 3.10 Shop Drawings
.2 Submit to Consultant submittals listed for review. Submit 10 working days after award of 


contract in orderly sequence to not cause delay in Work. Failure to submit in ample time 
is not considered sufficient reason for extension of Contract Time and no claim for 
extension by reason of such default will be allowed.


.3 Do not proceed with Work affected by submittal until review is complete.


.4 Present shop drawings, product data, samples and mock-ups in SI Metric units.


.5 Where items or information is not produced in SI Metric units converted values are 
acceptable.


.6 Review submittals prior to submission to Consultant. This review represents that 
necessary requirements have been determined and verified, or will be, and that each 
submittal has been checked and coordinated with requirements of Work and Contract 
Documents. Submittals not stamped, signed, dated and identified as to specific project 
will be returned without being examined and considered rejected.


.7 Notify Consultant, in writing at time of submission, identifying deviations from 
requirements of Contract Documents stating reasons for deviations.


.8 Verify field measurements and affected adjacent Work are coordinated.


.9 Contractor's responsibility for errors and omissions in submission is not relieved by 
Consultant's review of submittals.


.10 Contractor's responsibility for deviations in submission from requirements of Contract 
Documents is not relieved by Consultant review.


.11 Keep one reviewed copy of each submission on site.


1.3 SUBMITTAL SCHEDULES:
.1 Within 10 days following award of contract, prepare and submit a summary of all 


submittals required by the Trade Package.
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.2 Submittal schedule shall be formatted as follows:


SECTION ITEM/ SHOP DWG ORDER ITEM
NUMBER EQUIP DEL DATE DATE DEL DATE


.3 The initial submission shall include completion of the first 3 columns of the above table 
example. Once approved shop drawings are received by the Contractor, the balance of 
the summary shall be updated and submitted accordingly.


1.4 SHOP DRAWINGS AND PRODUCT DATA
.1 The term "shop drawings" means drawings, diagrams, illustrations, schedules, 


performance charts, brochures and other data which are to be provided by Contractor to 
illustrate details of a portion of Work.


.2 Indicate materials, methods of construction and attachment or anchorage, erection 
diagrams, connections, explanatory notes and other information necessary for 
completion of Work. Where articles or equipment attach or connect to other articles or 
equipment, indicate that such items have been coordinated, regardless of Section under 
which adjacent items will be supplied and installed. Indicate cross references to design 
drawings and specifications.


.3 Allow 10 days for Consultant's review of each submission.


.4 Adjustments made on shop drawings by Consultant are not intended to change Contract 
Price. If adjustments affect value of Work, state such in writing to Consultant prior to 
proceeding with Work.


.5 Make changes in shop drawings as Consultant may require, consistent with Contract 
Documents. When resubmitting, notify Consultant in writing of revisions other than those 
requested.


.6 Submissions include:
.1 Date and revision dates.
.2 Project title and number.
.3 Name and address of:


.1 Subcontractor.


.2 Supplier.


.3 Manufacturer.
.4 Contractor's stamp, signed by Contractor's authorized representative certifying 


approval of submissions, verification of field measurements and compliance with 
Contract Documents.


.5 Details of appropriate portions of Work as applicable:
.1 Fabrication.
.2 Layout, showing dimensions, including identified field dimensions, and 


clearances.
.3 Setting or erection details.
.4 Capacities.
.5 Performance characteristics.
.6 Standards.
.7 Operating weight.
.8 Wiring diagrams.
.9 Single line and schematic diagrams.
.10 Relationship to adjacent work.


.7 After Consultant's review, distribute copies.


.8 Submit digital copy of all shop drawings, product data sheets, reports, MSDS sheets and 
other traditional paper submissions.  
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.9 Submit electronic copies of product data sheets or brochures for requirements requested 
in specification Sections and as requested by Consultant where shop drawings will not 
be prepared due to standardized manufacture of product.


.10 Submit electronic copies of test reports for requirements requested in specification 
Sections and as requested by Consultant.


.1 Report signed by authorized official of testing laboratory that material, product or 
system identical to material, product or system to be provided has been tested in 
accord with specified requirements.


.2 Testing must have been within 3 years of date of contract award for project.
.11 Submit electronic copies of certificates for requirements requested in specification 


Sections and as requested by Consultant.
.1 Statements printed on manufacturer's letterhead and signed by responsible 


officials of manufacturer of product, system or material attesting that product, 
system or material meets specification requirements.


.2 Certificates must be dated after award of project contract complete with project 
name.


.12 Submit electronic copies of manufacturers instructions for requirements requested in 
specification Sections and as requested by Consultant.


.1 Pre-printed material describing installation of product, system or material, 
including special notices and Material Safety Data Sheets concerning 
impedances, hazards and safety precautions.


.13 Submit electronic copies of Manufacturer's Field Reports for requirements requested in 
specification Sections and as requested by Consultant.


.1 Documentation of the testing and verification actions taken by manufacturer's 
representative to confirm compliance with manufacturer's standards or 
instructions.


.14 Submit two (2) hard copies of Operation and Maintenance Data for requirements 
requested in specification Sections, plus one (1) electronic copy and as requested by 
Consultant.


.15 Delete information not applicable to project.


.16 Supplement standard information to provide details applicable to project.


.17 If upon review by Consultant, no errors or omissions are discovered or if only minor 
corrections are made, transparency will be returned and fabrication and installation of 
Work may proceed. If shop drawings are rejected, noted copy will be returned and 
resubmission of corrected shop drawings, through same procedure indicated above, 
must be performed before fabrication and installation of Work may proceed.


1.5 SAMPLES
.1 Submit for review samples in duplicate as requested in respective specification Sections. 


Label samples with origin and intended use.
.2 Deliver samples prepaid to Consultant's business address.
.3 Notify Consultant in writing, at time of submission of deviations in samples from 


requirements of Contract Documents.
.4 Where color, pattern or texture is criterion, submit full range of samples.
.5 Adjustments made on samples by Consultant are not intended to change Contract Price. 


If adjustments affect value of Work, state such in writing to Consultant prior to 
proceeding with Work.


.6 Make changes in samples which Consultant may require, consistent with Contract 
Documents.


.7 Reviewed and accepted samples will become standard of workmanship and material 
against which installed Work will be verified.
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1.6 CERTIFICATES AND TRANSCRIPTS
.1 Immediately after award of Contract, submit Workers' Compensation Board status.
.2 Submit transcription of insurance immediately after award of Contract.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations.


.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
.1 Material Safety Data Sheets (MSDS).


.3 Province of Prince Edward Island
.1 Occupational Health and Safety Act, R.S.P.E.I.1988 (including any amendments 


to and regulations).
.4 CSA C22.1-18 - Canadian Electrical Code, Part 1, Safety Standard for Electrical 


Installations.
.5 CSA C22.3 No. 7-94 (R2005) - Underground Systems
.6 COSH, Canada Occupational Health and Safety Regulations (SOR/86-304)
.7 Fire Protection Standards issued by Fire Protection Services of Human Resources 


Development Canada as follows:
.1 FCC No. 301 - June 1982 Standard for Construction Operations.(or latest 


edition)
.2 FCC No. 302 - June 1982 Standard for Welding and Cutting. (or latest edition)


1.2 COMPLIANCE REQUIREMENTS
.1 Comply with Occupational Health and Safety Act, Occupational Health and Safety Act 


Regulations PEI (including any amendments to and regulations).
.2 Comply with Canada Labour Code, Canada Occupational Safety and Health 


Regulations.
.3 Perform lockouts in compliance with:


.1 Canadian Electrical Code


.2 Federal and Provincial Occupational Health and Safety Acts and Regulations. 


.3 Regulations and code of practice as applicable to mechanical equipment or other 
machinery being de-energized.


.4 In event of conflict between any provisions of above Authorities, the most stringent 
provision will apply. Should a dispute arise in determining the most stringent 
requirement, the Consultant will advise on the course of action to be followed.


1.3 CONSTRUCTION SAFETY MEASURES
.1 Observe and enforce construction safety measures required by latest National Building 


Code, Part 8, Provincial Government, Worker's Compensation Board and municipal 
statues and authorities.


.2 Provide and maintain first aid equipment appropriate to the work and its location in 
accordance with the First Aid Regulations. Implement recommendations from 
Occupational Health and Safety Division specific to the project work site.


.1 Have minimum 2 years site-related working experience specific to activities 
associated with Construction.


.2 Having working knowledge of occupational health and safety regulations.


.3 Be responsible for completing Contractor's Health and Safety Training Sessions 
and ensuring that personnel not successfully completing required training are not 
permitted to enter site to perform Work.


.4 Be responsible for implementing, enforcing daily and monitoring site-specific 
Contractor's Health and Safety Plan.


1.4 HEALTH AND SAFETY COORDINATOR
.1 Employ and assign to work, competent and authorized representative as Health and 


Safety Coordinator. Health and Safety Coordinator must:
.1 Have minimum 2 years site-related working experience specific to activities 
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associated with Construction.
.2 Having working knowledge of occupational health and safety regulations.
.3 Be responsible for completing Contractor's Health and Safety Training Sessions 


and ensuring that personnel not successfully completing required training are not 
permitted to enter site to perform Work.


.4 Be responsible for implementing, enforcing daily and monitoring site-specific 
Contractor's Health and Safety Plan.


1.5 SAFETY ASSESSMENT
.1 Perform site specific hazard assessment related to project. 
.2 Perform on-going hazard assessments during the progress of Work identifying new or 


potential health risks and safety hazards not previously known. As a minimum, hazard 
assessments shall be carried out when:


.1 New subtrade work, new subcontractor(s) or new workers arrive at the site to 
commence another portion of work.


.2 The scope of work has been changed by Change Order.


.3 Potential hazard or weakness in current health and safety practices are identified 
by Consultant or by an authorized safety representative.


.3 Each hazard assessment to be made in writing. Keep copies of all assessments on site 
for duration of Work. Upon request, make available to Consultant for inspection.


1.6 SUBMITTALS
.1 Upon request, submit within seven (7) days to the Consultant, one copy electronically 


and one hard copy of the site-specific Health and Safety Plan.
.2 Upon request, submit within seven (7) days to the Consultant, one copy electronically 


and one hard copy of the Contractor's authorized representative's worksite health and 
safety inspection reports.


.3 Upon request, submit within seven (7) days to the Consultant, one copy electronically 
and one hard copy of the construction safety tool box meetings and formal contractor 
safety meetings.


.4 In the event of an incident/accident, immediately submit to the Consultant one copy 
electronically and one hard copy of the incident/accident report.


1.7 SITE CONTROL AND ACCESS
.1 Control worksite and entry points. Grant and allow entry to only workers and other 


persons so authorized. Immediately stop non-authorized persons from circulating within 
construction areas and remove from site.


.2 Prior to gaining access to the site, all contractors, subcontractors and suppliers shall file 
with the General Contractor their proof of Workers Compensation coverage, proof of 
required Insurance and proof of contract. Upon request, proof of these documents will be 
provided to the Owner and Consultant.


.3 Delineate and isolate construction areas from other areas of site by use of appropriate 
means. Erect barricades, fences, hoarding and temporary lighting as required. 


.4 Erect signage at entry points and at other strategic locations around site, clearly 
identifying construction areas(s) as being "off limits" to non-authorized persons. Signage 
must be professionally made.


.5 Ensure persons granted access is fitted and wear appropriate personal protective 
equipment (PPE).


1.8 PROTECTION
.1 Provide temporary facilities for protection and safe passage of building occupants, public 


pedestrian and vehicular traffic around and adjacent to work site.
.2 Provide safety barricades, lights and signage within work site as required to provide a 


safe working environment for workers.
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1.9 MEETINGS
.1 Prior to commencement of work hold a Health and Safety meeting. Have Contractor's 


Site Superintendent in attendance.
.2 Provide site safety orientation session to all workers and all workers new to the site and 


other authorized persons prior to granting them access to work site. Brief persons on site 
conditions and on the site safety rules in force at site.


.3 Conduct site specific occupational health and safety meetings during the entire work as 
follows and submit minutes as requested.


.1 Formal meetings on a minimum monthly basis.


.2 Informal tool box meetings on a regular basis from a predetermined schedule.
.4 Attend Health and Safety meetings as directed by the Contractor.


1.10 HAZARDOUS MATERIALS
.1 Should material resembling hazardous materials (other than those identified within the 


Contract Documents) be encountered in the course of work, stop work immediately. Do 
not proceed until written instructions have been received from the Consultant.


.2 Any material which contains asbestos, lead paint or PCB's that is disturbed or removed 
during construction work shall be removed in accordance with the regulations set out by 
the Occupational Health and Safety Act.


1.11 WHIMIS
.1 Comply with requirements of Workplace Hazardous Materials Information System 


(WHMIS) Regulations regarding use, handling, storage, and disposal of hazardous 
materials; and regarding labeling and provision of Safety Data Sheets.


.2 Have a copy of WHMIS Safety Data Sheets available at the workplace on delivery of 
hazardous products.


1.12 SITE CLEANING
.1 Except where special permission is obtained, maintain clean access on public sidewalks 


and roads.
.2 Maintain walks and roads clear of construction materials and debris, including excavated 


material. Clean walks and roads as frequently as required to ensure that they are 
cleared of materials, debris and excavated material.


.3 Remove snow and ice from areas as required to execute the work.


1.13 FIRE SAFETY REQUIREMENTS
.1 Comply with requirements of latest standard for Building Construction Operations issued 


by the Fire Commissioner of Canada and Fire Safety Regulations of Local Authority. 
(latest editions)


.2 Implement and follow fire safety measures during Work. Comply with following:
.1 National Fire Code, (latest edition)
.2 Fire Protection Standards FCC 301 and FCC 302, (latest edition).
.3 Federal and Provincial Occupational Health and Safety Acts and Regulations.0


.3 In event of conflict between any provisions of above authorities the most stringent 
provision will apply. Should a dispute arise in determining the most stringent 
requirements, Consultant will advise on the course of action.


1.14 EMERGENCY MANAGEMENT PLAN
.1 Must include response for medical and fire emergencies.
.2 Know the location of the nearest fire alarm box and telephone (if no cell phone 


available), including the emergency phone number.
.3 Know where the "Civic Address" of worksite is posted to report to emergency personnel.
.4 Report immediately all fire incidents to the fire department as follows:


.1 Activate nearest fire alarm box.
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.2 Telephone 911.


.3 Where fire alarm box is exterior to building, the person activating the fire alarm 
box shall remain at the box to direct Fire Department to scene of the fire.


.4 When reporting a fire by telephone, give location of fire, name or number of 
building and be prepared to verify the location.


.5 Notify the Owner of any emergency.


1.15 POSTING OF DOCUMENTS
.1 Ensure applicable items, articles, notices and orders are posted on site in accordance 


with Acts and Regulations of Province having jurisdiction, and in consultation with 
Consultant.


1.16 CORRECTION OF NON-COMPLIANCE
.1 Immediately address health and safety non-compliance issues identified by Authority 


having Jurisdiction or by Consultant.
.2 Provide Consultant with written report of action taken to correct non-compliance of 


health and safety issues identified.


1.17 OPEN EXCAVATIONS
.1 If open foundations or demolition areas are to be left at the end of a work day, a 


protective barrier must be placed around the entire perimeter of the open excavation or 
demolition areas to limit access by others. Barrier to be approved by the requirements 
established in the OH&S Regulations.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations.


.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
.1 Material Safety Data Sheets (MSDS).


.3 Province of Prince Edward Island
.1 Occupational Health and Safety Act, R.S.P.E.I. 1988.


.4 CSA C22.1-2002 - Canadian Electrical Code, Part 1, Safety Standard for Electrical 
Installations. 


.5 CSA C22.3 No. 1-M87 (R2001) - Overhead Systems. 


.6 CSA C22.3 No. 7-94 (R2000) - Underground Systems. 


.7 CSA - S269.1 - Falsework for Construction Purposes.


.8 CAN/CSA - S269.2 - Access Scaffolding for Construction Purposes.


.9 COSH, Canada Occupational Health and Safety Regulations made under Part II of the 
Canada Labour Code.


.10 Fire Protection Standards issued by Fire Protection Services of Human Resources 
Development Canada as follows:


.1 FCC No. 301 - June 1982 Standard for Construction Operations.


.2 FCC No. 302 - June 1982 Standard for Welding and Cutting.


.3 FCC standards, may be viewed at the Regional Fire Protection Services' office 
(previously known as the Fire Commissioner of Canada) located at 99 Wyse 
Road, 8th Floor, Dartmouth, NS, Tel: (902) 426-6053.


1.2 SUBMITTALS
.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit site-specific Health and Safety Plan: Within 7 days after date of Notice to 


Proceed and prior to commencement of Work. Health and Safety Plan must include:
.1 Part 1:


List of individual health risks and safety hazards identified by hazard 
assessments. 


.2 Part 2:
List specific measures to control or mitigate each hazard and risk identified in 
part one of Plan. State engineering controls, personal protective equipment and 
safe work practices to be used for work having identified hazard(s) or risk(s).


.3 Part 3:
Emergency and Communications Measures as follows:


.1 Emergency Procedures: standard operating procedures, evacuation 
measures and emergency response implemented on site during an 
accident or incident. State step by step procedures, applicable to each 
identified hazard.


.2 Emergency Communications: list names and telephone numbers of 
officials, to be contacted if incident, accident or emergency situation 
occurs, including:


.1 General Contractor and all Subcontractors.


.2 Provincial Departments and resources from local emergency 
organizations, based on type of hazard, incident or accident 
which might occur and as stipulated in applicable laws and 
regulations.


.3 Submit 2 copies of Contractor's authorized representative's work site health and safety 
inspection reports to Consultant.


.4 Submit copies of incident and accident reports.


Queens County Highway Depot, Brackley, PE Section 01 35 29
Pandemic Warehouse Health, Safety and Emergency Response Procedures
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 1







Coles Associates Ltd. Architects & Engineers


.5 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 01 33 
00 - Submittal Procedures.


.6 Consultant will review Contractor's site-specific Health and Safety Plan and provide 
comments to Contractor within 5 days after receipt of plan. Revise plan as appropriate 
and resubmit plan to Consultant within 2 days after receipt of comments from 
Consultant.


.7 Consultant's review of Contractor's final Health and Safety plan should not be construed 
as approval and does not reduce the Contractor's overall responsibility for construction 
Health and Safety.


.8 On-site Contingency and Emergency Response Plan: address standard operating 
procedures to be implemented during emergency situations.


.9 Maintain Worker's Compensation Coverage for duration of contract. Submit Letter of 
Good Standing to Consultant.


1.3 DEFINITIONS
.1 Electrical Facility: means any system, equipment, device, apparatus, wiring, conductor, 


assembly or part thereof that is used for the generation, transformation, transmission, 
distribution, storage, control, measurement or utilization of electrical energy, and that has 
an amperage and voltage that is dangerous to persons. 


.2 Guarantee of Isolation: means a guarantee by a competent person in control or in 
charge that a particular facility or equipment is isolated. 


.3 De-energize: in the electrical sense, that a piece of equipment is isolated and grounded, 
e.g. if the equipment is not grounded, it cannot be considered de-energized (DEAD). 


.4 Guarded: means that an equipment or facility is covered, shielded, fenced, enclosed, 
inaccessible by location, or otherwise protected in a manner that, to the extent that is 
reasonably practicable, will prevent or reduce danger to any person who might touch or 
go near such item. 


.5 Isolate: means that an electrical facility, mechanical equipment or machinery is 
separated or disconnected from every source of electrical, mechanical, hydraulic, 
pneumatic or other kind of energy that is capable of making it dangerous. 


.6 Live/alive: means that an electrical facility produces, contains, stores or is electrically 
connected to a source of alternating or direct current of an amperage and voltage that is 
dangerous or contains any hydraulic, pneumatic or other kind of energy that is capable 
of making the facility dangerous to persons. 


1.4 PERMITS
.1 Obtain permits, licenses and compliance certificates, at appropriate times and frequency 


as stipulated by authorities having jurisdiction.
.2 Post all permits on site. Submit copies to Consultant.


1.5 FILING OF NOTICE
.1 File Notice of Project and other Notices with Provincial authorities prior to 


commencement of Work.  


1.6 POSTING OF  DOCUMENTS
.1 Ensure applicable items, articles, notices and orders are posted in conspicuous location 


on site in accordance with Acts and Regulations of Province having jurisdiction, and in 
consultation with Consultant.


1.7 CORRECTION OF NON-COMPLIANCE
.1 Immediately address health and safety non-compliance issues identified by authority 


having jurisdiction or by Consultant.
.2 Provide Consultant with written report of action taken to correct non-compliance of 


health and safety issues identified.
.3 Consultant may stop Work if non-compliance of health and safety regulations is not 
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corrected.


1.8 MEETINGS
.1 Preconstruction Conference:


.1 The safety officer shall attend and chair the preconstruction conference and 
prepare a comprehensive agenda for the conference.  


.2 Meeting On Work Procedures:
.1 Meet with Contracting Officer to discuss work procedures and safety 


precautions.  Ensure the participation of the Contractor's superintendent, the 
quality control, officer and representatives of each subcontractor or trade 
performing work at the site.


.3 Weekly Safety Meetings:
.1 Hold weekly at the project site. Prepare minutes showing contract title, 


signatures of attendees, a list of topics discussed and meeting minutes.
.4 Work Phase Meetings:


.1 The appropriate activity hazard analysis shall be reviewed and attendance 
documented by the Contractor at the preparatory, initial, and follow-up phases of 
quality control inspection.


.5 Prior to commencement of work hold Health and Safety meeting. Have Contractor's Site 
Superintendent in attendance.  


.6 Provide site safety orientation session to all workers, all workers new to the site and 
other authorized persons prior to granting them access to work site. Brief persons on site 
conditions and on the minimum site safety rules in force at site.  Maintain records of 
orientation on site.


.7 Conduct site specific occupational health and safety meetings for the duration of the 
work as follows:


.1 Formal meetings on a minimum monthly basis.


.2 Informal tool box meetings on a regular basis from a predetermined schedule.
.8 Keep workers informed of anticipated hazards, on safety practices and procedures to be 


followed and of other pertinent safety information related to:
.1 Progress of Work;
.2 New sub-trades arriving on site and;
.3 Changes in site and project conditions.


.9 Record and post minutes of meetings. Make copies available to Consultant upon 
request.


1.9 SITE SAFETY OFFICER (SSO)
.1 Employ and assign to Work, competent and authorized representative as Site Safety 


Officer (SSO).  The SSO must:
.1 Have minimum 2 years site-related working experience specific to activities 


associated with Construction.
.2 Have working knowledge of occupational safety and health regulations.
.3 Be responsible for completing Contractor's Health and Safety Training Sessions 


and ensuring that personnel not successfully completing required training are not 
permitted to enter site to perform Work.


.4 Be responsible for implementing, enforcing daily and monitoring site-specific 
Contractor's Health and Safety Plan.


.2 The selection of the SSO will be subject to the approval of the Consultant, and changes 
shall be made as requested by the Consultant.


.3 The SSO shall be responsible for ensuring that all provisions of the Health and Safety 
Plan and relevant legislation are implemented. 


.4 The SSO shall ensure that all monitoring and testing, as specified and at the direction of 
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the Consultant, are conducted. 
.5 The SSO shall maintain records of all readings that are taken by the Contractor report 


and any abnormal or dangerous situation to the Consultant and the Municipality, after 
having implemented emergency measures, as required, work shall not continue or 
proceed until the situation has been rectified.


.6 The Safety Officer shall be at the work site at all times whenever work or testing is being 
performed, shall conduct daily safety inspections.


.7 The SSO shall be authorized to act on behalf of the Contractor on all matters related to 
Health and Safety.


.8 Qualifications of Site Safety Officer:
.1 Ability to manage the on-site Contractor safety program through appropriate 


management controls.
.2 Ability to identify hazards and have the capability to expend resources necessary 


to abate the hazards.
.3 Must have worked on similar types of projects that are equal to or exceed the 


scope of the project assigned with the same responsibilities.
.4 Shall, as a minimum, have attended a recognized training qualification program 


including at least 40 hours of classroom instruction.
.9 Qualifications of Qualified Person, Confined Space Entry:


.1 The qualified person shall be capable (by educations and specialized training) of 
anticipating, recognizing, and evaluating employee exposure to hazardous 
substances or other unsafe conditions in a confined space. This person shall be 
capable of specifying necessary control and protective action to ensure worker 
safety.


1.10 RECORD KEEPING 
.1 ALL activities associated with Health and Safety shall be recorded daily in a bound 


notebook. Include as a minimum: activity date, time, location of occurrence, mitigation 
action taken and results. Records shall be assessed by the Consultant.


1.11 SUSPENSION OF ACTIVITIES
.1 Exposure to contaminants shall be controlled so that no worker is exposed to 


contaminants at a concentration greater than the Time Weighted Average (TWA) 
concentration for the contaminant, for up to a 10 hour workday, 40 hour work week. 


.2 The Contractor will halt activities immediately during unsafe conditions. All costs relating 
to suspension of work for Contractor's failure to maintain Health and Safety procedures 
shall be borne by the Contractor.


.3 Give precedence to safety and health of public and site personnel and protection of 
environment over cost and schedule considerations for Work.


1.12 HEALTH AND SAFETY PLAN 
.1 Prior to commencement of the work, submit to the Consultant a detailed Health and 


Safety Plan for review. The Health and Safety Plan shall comply with the provisions of 
this section, and shall illustrate the Contractor's knowledge and understanding of health 
and safety aspects of the work, the Contractor's intention to maintain a high level of 
safety on-site, and shall include, but not be limited to:


.1 Description of Work.


.2 Description of Site-specific Hazards:
.1 Physical
.2 Chemical
.3 Environmental


.3 Protective Equipment:
.1 Respiratory
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.2 Contact
.4 Decontamination Procedures:


.1 Personal protective equipment (PPE)


.2 Equipment


.3 Infection Control personal protective equipment required by CSA 
Z317.13-03.


.5 Medical - Monitoring:
.1 Workers medical profile and suitability to work at the site.


.6 Air - Monitoring Procedures:
.1 Action levels
.2 Site monitoring 
.3 Perimeter monitoring


.7 Emergency Procedures:
.1 Emergency Equipment
.2 Contingency Plans:


.1 Spill control


.2 Fire


.3 Ventilation


.4 Medical Emergency
.8 General Safety:


.1 Designation of site-safety officer
.1 Safety log


.2 Trenching, digging, excavations


.3 Storage of flammables, compressed gases


.4 Safety inspections
.9 Site Training:


.1 Initial hazard


.2 Daily safety
.2 All workers shall be trained and be familiar with the Health and Safety Plan and the use 


of personal protective equipment.
.3 Safety Document Submission:


.1 Ensure Safety Document Submission applies to Work of this specific project and 
site.


.2 Submit two (2) copies of Safety Document at the Pre-Construction Meeting. Do 
not commence Work nor deliver material on-site prior to submission.


.3 Included in Safety Document submission specific information detailing the 
methods and procedures to be implemented ensuring adherence to the acts, 
regulations, codes and policies specified in this section and to:


.1 Ensure the health and safety of persons at or near the Work; including, 
but not limited to, the Public.


.2 Ensure the measures and procedures of the regulatory agencies 
specified are carried out.


.3 Ensure every employee, self-employed person and employer performing 
Work under this contract complies with the regulatory agencies specified.


.4 Where changes to the methods and procedures in the execution of work 
change submitted safety methods and procedures, modify submitted 
Safety Documentation and submit modifications, in writing to the 
Consultant and Minister prior to implementation.


.4 Safety Document Organization:
.1 Organize information in the form of an instructional manual as follows:
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.1 Place in binders of commercial quality, 8-1/2" x 11" x 3" maximum ring 
size.


.2 Cover: Identify binder with typed or printed title "Project Safety 
Document" and list the title of the project.


.3 Provide tabbed fly leaf for each separate heading, with typed heading on 
tab.


.4 Where drawings are within the safety document, provide with reinforced 
punched binder tab. Bind in with text; fold in larger drawings to size text 
pages.


.5 Arrange content under Safety Document headings specified herein.
.5 Safety Document Headings:


.1 Employee Safety Training:
.1 Place, under this heading, a statement indicating employees working on 


this specific project have met specified training requirements.
.2 Company Safety Policy


.1 Place, under this heading, information pertaining to the company's policy 
and commitment to Occupational Health and Safety, including the 
responsibilities of management, supervisors and works.


1.13 SAFETY ASSESSMENT
.1 Perform site specific safety hazard assessment related to project.
.2 Perform on-going hazard assessments during the progress of Work identifying 


new or potential health risks and safety hazards not previously known. As a 
minimum hazard assessments shall be carried out when:


.1 New subtrade work, new subcontractor(s) or new workers arrive at the 
site to commence another portion of work.


.2 The scope of work has been changed by Change Order.


.3 Potential hazard or weakness in current health and safety practices are 
identified by Consultant or by an authorized safety representative.


.3 Each hazard assessment to be made in writing. Keep copies of all assessments 
on site for duration of Work. Upon request, make available to Consultant for 
inspection.


.4 Contractor to conduct a hazard assessment in conjunction with the Owner's 
maintenance staff as part of the planning process including isolating existing 
equipment where applicable and identification of hidden services where 
anchoring is required. Hazard Assessments to conform with requirements of 
Health and Safety Section 01 35 29 - Health, Safety, and Emergency Response 
Procedures.


1.14 COMPLIANCE REQUIREMENTS
.1 Observe and enforce construction safety measures required by National Building Code, 


latest edition, National Fire Code, Provincial Building Code Act, Worker's Compensation 
Act and Municipal Statutes and Authorities.


.2 Comply with Canada Labour Code and Canada Occupational Health and Safety Act.


.3 Latest edition of the Occupational Health & Safety Act Statutes of Prince Edward Island 
(including any amendments to and regulations).


.4 Fire Prevention Act.


.5 Dangerous Goods Transportation Act.


.6 Industrial Best Practices for Equipment Isolation and Lockout Policy.


.7 In case of conflict or discrepancy the more stringent requirement shall apply.


.8 Maintain clear emergency exit paths.


.9 Ensure that employees working on this specific project have met training requirements 
as legislated by the Prince Edward Island Occupational Health and Safety Act and its 
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regulations.
.10 Where reference is made to jurisdictional authorities, it shall mean all authorities who 


have within their constituted powers the right to enforce the laws of the place of the 
building and workplace.


.11 Provide Consultant with Material Safety Data Sheets (MSDS).


.12 Provide and maintain first aid equipment, supplied and medications appropriate to the 
work and its location in accordance with the First Aid Regulations. Obtain and implement 
recommendations from Occupational Health and Safety Division specific to the project 
work site.


1.15 WHMIS
.1 Comply with requirements of Workplace Hazardous Materials Information System 


(WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and 
regarding labeling and provision of material safety data sheets acceptable to Labour 
Canada and Health and Welfare Canada and Provincial Department of Labour.


.2 Submit WHMIS data sheets to Consultant in accordance with Section 01 33 00 -
Submittal Procedures. 


.3 Maintain WHMIS information station and ensure designated personnel are trained in its 
use. 


.4 Submit copies of all Tool Box or Safety Meeting notes. 


.5 Submit copies of all Worksite Safety Inspections.


1.16 SMOKING, ALCOHOL & RESTRICTED SUBSTANCES
.1 Worksites are inherently dangerous, including travelling to and from the site. 
.2 Alcohol, medical and recreational cannabis are restricted substances governed by 


Federal and Provincial laws as are other forms of illegal drugs.
.3 The smoking of or use of tobacco products, including e-cigarettes, the use of alcohol and 


restricted substances including cannabis in any form in the building or on the work site is 
strictly prohibited.


.4 Where workers have a prescription for medical cannabis, or other prescription drugs that 
may cause drowsiness, they are to advise their supervisor and discuss with their 
supervisor safe and appropriate task(s) while under the influence of these prescriptions 
on the worksite.


.5 Workers who violate this requirement will be removed from the worksite.  


1.17 SITE CONTROL AND ACCESS
.1 Control work site and entry points. Grant and allow entry to only workers and other 


persons so authorized. Immediately stop non-authorized persons from circulating within 
construction areas and remove from site.


.2 Prior to gaining access to the site, all contractors, subcontractors and suppliers shall file 
with the General Contractor their proof of Workers Compensation coverage, proof of 
required Insurance and proof of contract. Upon request, proof of these documents will be 
provided to the Owner and Consultant.


.3 Delineate and isolate construction areas from other areas of site by use of appropriate 
means.  Erect barricades, fences, hoarding and temporary lighting as required. See 
Section 01 50 00 - Facilities and Controls for minimum type of barriers acceptable.


.4 Erect signage at entry points and at other strategic locations around site, clearly 
identifying construction area(s) as being "off limits" to non-authorized persons. Signage 
must be professionally made.


1.18 PROTECTION
.1 Provide temporary facilities for protection and safe passage of building occupants, public 


pedestrian and vehicular traffic around and adjacent to work site.
.2 Provide safety barricades, lights and signage on work site as required to provide a safe 
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working environment for workers.  
.3 Use personal protection equipment as required by Occupational Health and Safety Act 


and as required by this site.
.4 Training of workers in the proper use, fitting, inspection and storage of personal 


protective equipment shall be done prior to use of the equipment.


1.19 UNFORESEEN HAZARDS
.1 When unforeseen or peculiar safety-related factor, hazard, or condition occur during 


performance of Work, follow procedures in place for Employee's Right to Refuse Work in 
accordance with Acts and Regulations of Province having jurisdiction and advise 
Consultant verbally and in writing.


1.20 TESTING AND MONITORING
.1 Test and monitor for hazardous conditions, as required to demonstrate compliance with 


provincial regulations.
.2 If multiple locations are being worked simultaneously, provide monitoring at all locations 


where work is being carried out, including providing additional monitoring instruments.


1.21 ISOLATION OF EXISTING SERVICES
.1 Obtain Consultant's written authorization prior to conducting work on an existing active, 


energized service or facility required as part of the work and before proceeding with 
lockout of such services or facility. 


.2 To obtain authorization, submit to Consultant following documentation: 
.1 Written Request for Isolation of the service or facility and; 
.2 Copy of Contractor's Lockout Procedures. 
.3 Make a Request for Isolation for each event, unless directed otherwise by 


Consultant, and as follows: 
.1 Fill-out standard forms in current use at the Facility when so directed by 


Consultant or; 
.2 Where no form exist at Facility, make request in writing identifying: 


.1 Identification of system or equipment to be isolated, including it's 
location; 


.2 Time duration, indicating Start time & date and Completion time & 
date when isolation will be in effect. 


.3 Voltage of service feed to system or equipment being isolated. 


.4 Name of person making the request. 
.3 Document to be in typewritten format. 


.4 Do not proceed until receipt of written notification from Consultant granting the 
Isolation Request and authorization to proceed with the isolation of designated 
equipment or facility. Consultant may designate other individual at the Facility as 
the person authorized to grant the Isolation Request. 


.5 Conduct safe, orderly shut down of equipment or facilities, de-energize and 
isolate power and other sources of energy and lockout items in accordance with 
requirement of clause 1.8 below. 


.6 Plan and schedule shut down of existing services in consultation with the 
Consultant and the Facility Manager. Minimize impact and downtime of facility 
operations. 


.7 Determine in advance, as much as possible, in cooperation with the Consultant, 
the type and frequency of situations which will require a Request for Isolation. 
Follow Consultant's directives in this regard. 


.8 Conduct hazard assessment as part of the planning process of isolating existing 
equipment and facilities. Hazard Assessments to conform with requirements of 
Health and Safety Section 01 35 29 - Health, Safety and Emergency Response 
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Procedures. 


1.22 LOCKOUTS
.1 Perform lockouts in compliance with: 


.1 Canadian Electrical Code 


.2 Federal and Provincial Occupational Health and Safety Acts and Regulations as 
specified in Section 01 35 29 - Health, Safety, and Emergency Response 
Procedures.


.3 Regulations and code of practice as applicable to mechanical equipment or other 
machinery being de-energized. 


.4 Procedures specified herein. 
.2 Isolate and lockout electrical facilities, mechanical equipment and machinery from all 


potential energy sources prior to starting work on such items. 
.3 Develop and implement lockout procedures to be followed on site as an integral part of 


the Work. 
.4 Use energy isolation lockout devices specifically designed and appropriate for type of 


facility or equipment being locked out. 
.5 Use industry standard lockout tags.
.6 Provide appropriate safety grounding and guards as required. 
.7 Prepare Lockout Procedures in writing. Describe safe work practices, work functions and 


sequence of activities to be followed on site to safely isolate all potential energy sources 
and lockout/tagout facilities and equipment. 


.8 Include within procedures a system of worker request and issuance of individual lockout 
permit by a person, employed by Contractor, designated to be "in-charge" and being 
responsible for: 


.1 Controlling issuance of permits or tags to workers. 


.2 Determining permit duration.


.3 Maintaining record of permits and tags issued. 


.4 Submitting a Request for Isolation to Consultant when required by Contractors 
and / or Owners safety plan.


.5 Designating a Safety Watcher, when one is required based on type of work. 


.6 Ensuring equipment or facility has been properly isolated, providing a Guarantee 
of Isolation to worker(s) prior to proceeding with work. 


.7 Collecting and safekeeping lockout tags, returned by workers, as a record of the 
event. 


.9 Clearly establish, describe and allocate, within procedures, the responsibilities of: 
.1 Workers. 
.2 Designated person controlling issuance of lockout tags/permits. 
.3 Safety Watcher. 
.4 Subcontractors and General Contractor. 


.10 Procedures shall meet the requirements of Provincial and Federal Codes and 
Regulations. 


.11 Generic procedures, if used, must be edited, supplemented with pertinent information 
and tailored to reflect specific project conditions. Clearly label as being the procedures 
applicable to this contract. 


.1 Incorporate site specific rules and procedures established by Facility Manager 
and in force at site. Obtain such procedures through Consultant. 


.12 Procedures to be in typewritten format. 


.13 Submit copy of Lockout Procedures to Consultant, in accordance with submittal 
requirements, prior to commencement of work. 


1.23 CONFORMANCE
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.1 Ensure that lockout procedures, as established for project on site, are stringently 
followed. Enforce use and compliance by all workers. 


.2 Brief all persons working on electrical facilities, mechanical and other equipment fed by 
an energy source on requirements of this section. 


.3 Failure to perform lockouts in accordance with regulatory requirements or follow 
procedures specified herein may result in the issuance of a Non-Compliance Notification 
at Consultant's discretion with possible disciplinary measures imposed as specified in 
Section 01 35 29 - Health, Safety, and Emergency Response Procedures.


1.24 FIRE SAFETY REQUIREMENTS
.1 Comply with requirements of latest standard for Building Construction Operations issued 


by the Fire Commissioner of Canada and Fire Safety Regulations of Local Authority.
.2 Enforce fire protection methods, good housekeeping and adherence to local and 


underwriter's fire regulations including, but not limited to, Fire Protection Act and the 
Provincial Building Code Act. Provide UL approved fire extinguishers, and other fire 
fighting services and equipment, except where more explicit requirements are specified 
as the responsibility of individual Sections.


.3 Implement and follow fire safety measures during Work. Comply with following: 
.1 National Fire Code, 2010.
.2 Fire Protection Standards FCC 301 and FCC 302. 
.3 Federal and Provincial Occupational Health and Safety Acts and Regulations as 


specified in Section 01 35 29 - Health, Safety, and Emergency Response 
Procedures. 


.4 In event of conflict between any provisions of above authorities the most stringent 
provision will apply. Should a dispute arise in determining the most stringent 
requirement, Consultant will advise on the course of action. 


.5 Advise the Fire Chief in the area of Work of any work that would impede fire apparatus 
response, including but not limited to violation of minimum overhead clearance 
prescribed by the fire chief, erecting of barricades and digging of trenches.


.6 Fire Separations:
.1 Ensure that fire separations are installed to maintain total integrity and that they 


are not breached by Work following their installation.
.2 Replace fire separations which have suffered a lessening of their required rating 


during construction.
.7 Ensure nothing subverts the integrity of fire protection provided for the building structure.
.8 Coordinate work of all sections so that they do not encroach on space required for fire 


protection and its installation. Ensure that fire protection damage during construction is 
totally replaced.


1.25 FIRE PROTECTION AND ALARM SYSTEMS
.1 Fire protection and alarm systems shall not be:


.1 Obstructed. 


.2 Shut-off, unless approved by Consultant.


.3 Left inactive at the end of a working day or shift. 
.2 Do not use fire hydrants, standpipes and hose systems for purposes other than fire 


fighting. 
.3 Costs incurred, from the fire department, Facility owner and tenants, resulting from 


negligently setting off false alarms will be charged to the Contractor in the form of 
financial progress payment reductions and holdback assessments against the Contract. 


1.26 FIRE SAFETY
.1 The Sub-Contractors are to participate on the Fire Safety Committee under the Joint 


Health and Safety Committee. The Fire Safety Committee under the direction of the 


Queens County Highway Depot, Brackley, PE Section 01 35 29
Pandemic Warehouse Health, Safety and Emergency Response Procedures
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 10







Coles Associates Ltd. Architects & Engineers


Contractor is responsible for implementation and maintenance of the Construction Fire 
Safety Plan.


.2 Construction Fire Safety Plan:
.1 The Construction Fire Safety Plan will include the following:


.1 Introduction of plan and purpose


.2 Fire Safety Committee


.3 Terms of reference.
.2 Committee composition.
.3 Emergency Procedures.
.4 Fire protection equipment.
.5 Building description.
.6 Provisions for fire fighting.
.7 Portable extinguishers.
.8 Exits.
.9 Emergency Lighting.
.10 Reduced drawings.
.11 Fire safety maintenance schedule:


.1 General.


.2 Maintenance levels.


.3 Skill categories.


.4 Frequency.


.5 Checklists.
.12 Other information:


.1 Instruction on use of fire extinguishers.


.2 Emergency Fire Drill procedures.
.3 Portable Fire Extinguishers:


.1 During construction, Contractor is to provide and maintain on the site at all times, 
ULC listed 25 lb ABC dry chemical type portable fire extinguishers.


.4 Blockage of Roadways:
.1 The Fire Department shall be advised of any work that would impede fire 


apparatus response. This includes violation of minimum overhead clearance, as 
prescribed by the Fire Department, erecting of barricades and the digging of 
trenches.


.5 Rubbish and Waste Materials:
.1 Rubbish and waste materials are to be kept to a minimum.
.2 The burning of rubbish is prohibited.
.3 Removal:


.1 All rubbish shall be removed from the work site at the end of the workday 
or shift or as directed by Consultant.


.4 Storage:
.1 Extreme care is required where it is necessary to store oily waste in work 


areas to ensure maximum possible cleanliness and safety.
.2 Greasy or oily rags or materials subject to spontaneous ignition shall be 


deposited and kept in an approved receptacle and removed as required 
in 1.7.3.1.


.6 Flammable Liquids:
.1 The handling, storage and use of flammable liquids are to be governed by the 


current National Fire Code of Canada.
.2 Flammable liquids such as gasoline, kerosene and naphtha may be kept for 


ready use in quantities not exceeding 45 liters provided they are stored in 
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approved safety cans bearing the Underwriter's Laboratory of Canada or Factory 
Mutual seal of approval. Storage of quantities of flammable liquids exceeding 45 
liters for work purposes, requires the permission of the Fire Department.


.3 Transfer of flammable liquids having a flash point below 38ºC is prohibited within 
buildings.


.4 Transfer of flammable liquids shall not be carried out in the vicinity of open 
flames or any type of heat-producing devices.


.5 Flammable liquids having a flash point below 38ºC, such as naphtha or gasoline, 
shall not be used as solvents or cleaning agents.


.6 Flammable waste liquids, for disposal, shall be stored in approved containers 
located in a safe ventilated area. Quantities are to be kept to minimum and the 
Fire Department is to be notified when disposal is required.


.7 Fire Inspection:
.1 The Fire Department shall be  allowed unrestricted access to the work site.
.2 The Contractor shall cooperate with the Fire Department during routine 


inspections of the work site.
.3 The Contractor shall immediately remedy all unsafe fire situations observed by 


the Fire Department.
.8 Reporting Fires:


.1 Know the location of the nearest fire alarm box and telephone, including the 
emergency phone number.


.2 Report immediately all fire incidents to the fire department as follows:
.1 Activate nearest fire alarm box, or
.2 Telephone 911.
.3 Where fire alarm box is exterior to building, the person activating the fire 


alarm box shall remain at the box to direct Fire Department to scene of 
the fire.


.4 When reporting a fire by telephone, give location of fire, name or number 
of building and be prepared to verify the location.


1.27 WELDING AND CUTTING
.1 Use noncombustible shields for electric and gas welding or cutting executed within two 


(2) meters of combustible material or in occupied space.
.2 Place tanks supplying gases as close to work as possible. Fix in upright position, free 


from exposure to sun or high temperatures.
.3 Locate fire extinguishing equipment near all welding and cutting operations.


1.28 OPEN FLAMES, SPARKS, EXPLOSION PROTECTION
.1 Keep open flames and sparks to minimum. When flame or sparks are required, follow 


proper procedures to prevent fire or explosion.


1.29 HOT WORK AUTHORIZATION
.1 Hot Work will not be permitted on or within the building structure, tanks, or confined 


spaces, except as outlined herein.
.2 Obtain Consultant's written "Authorization to Proceed" before conducting any form of Hot 


work on site. 
.3 To obtain authorization submit to Consultant: 


.1 Contractor's typewritten Hot Work Procedures to be followed on site as specified 
below. 


.2 Description of the type and frequency of Hot Work required. 


.3 Sample Hot Work Permit to be used.  Shall be included in the safety 
documentation submission.  


.4 Upon review and confirmation that effective fire safety measures will be implemented 
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during performance of hot work, Consultant will provide authorization to proceed as 
follows: 


.1 Issue one written "Authorization to Proceed" covering the entire project for 
duration of work or; 


.2 Separate work, or segregate certain parts of work, into individual entities. Each 
entity requiring a separately written "Authorization to Proceed" from Consultant. 
Follow Consultant's directives in this regard. 


.5 Requirement for individual authorization based on: 
.1 Nature or phasing of work; 
.2 Risk to Facility operations; 
.3 Quantity of various trades needing to perform hot work on project or; 
.4 Other situation deemed necessary by Consultant to ensure fire safety on 


premises. 
.6 Do not perform any Hot Work until receipt of Consultant's written "Authorization to 


Proceed" for that portion of work. 
.7 In tenant occupied Facility, coordinate performance of Hot Work with Facility Manager 


through the Consultant. When directed, perform Hot Work only during non-operative 
hours of Facility. Follow Consultant's directives in this regard. 


1.30 HOT WORK PROCEDURES
.1 Develop and implement safety procedures and work practices to be followed during the 


performance of Hot Work. 
.2 Procedures to include: 


.1 Requirement to perform hazard assessment of site and immediate hot work area 
for each hot work event in accordance with Hazard Assessment and Safety Plan 
requirements of Section 01 35 29 - Health, Safety, and Emergency Response 
Procedures.


.2 Use of a Hot Work Permit system for each hot work event. 


.3 The step by step process of how to prepare and issue permit. 


.4 Permit shall be issued by Contractor's site Superintendent, or other authorized 
person designated by Contractor, granting permission to worker or subcontractor 
to proceed with hot work.


.5 Maintain a fire extinguisher in the immediate area where hot work is being 
undertaken.


.6 Provision of a designated person to carryout a Fire Safety Watch for a minimum 
of 2 hours immediately upon completion of the hot work. 


.7 Compliance with fire safety codes and standards specified herein and 
Occupational Health and Safety regulations specified in Section 01 35 29 -
Health, Safety, and Emergency Response Procedures. 


.3 Generic procedures, if used, must be edited and supplemented with pertinent 
information tailored to reflect specific project conditions. Clearly label as being the Hot 
Work Procedures applicable to this contract. 


.4 Hot Work Procedures shall clearly establish worker instructions and allocate 
responsibilities of: 


.1 Worker(s), 


.2 Authorized person issuing the Hot Work Permit, 


.3 Fire Safety Watcher, 


.4 Subcontractors and Contractor. 
.5 Brief all workers and Subcontractors on Hot Work Procedures and Permit system 


established for project. Stringently enforce compliance. 
.1 Failure to comply with the established procedures may result in the issuance of a 


Non-Compliance Notification at Consultant's discretion with possible disciplinary 
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measures imposed as specified in Section 01 35 29 - Health, Safety, and 
Emergency Response Procedures.


1.31 HOT WORK PERMIT
.1 Hot Work Permit to include, as a minimum, the following data: 


.1 Project name and project number; 


.2 Building name, address and specific room or area where hot work will be 
performed; 


.3 Date when permit issued 


.4 Description of hot work type to be performed; 


.5 Special precautions required, including type of fire extinguisher needed;


.6 Name and signature of person authorized to issue the permit. 


.7 Name of worker (clearly printed) to which the permit is being issued. 


.8 Time Duration that permit is valid (not to exceed 8 hours). Indicate start time & 
date and completion time & date. 


.9 Worker signature with date and time upon hot work termination. 


.10 Specified time period requiring safety watch. 


.11 Name and signature of designated Fire Safety Watcher, complete with time & 
date when safety watch terminated, certifying that surrounding area was under 
his continual surveillance and inspection during the full watch time period 
specified in Permit and commenced immediately upon completion of Hot Work. 


.2 Permit to be typewritten form. Industry Standard forms shall only be used if all data 
specified above is included on form. 


.3 Each Hot Work Permit to be completed in full and signed as follows: 
.1 Authorized person issuing Permit before hot work commences; 
.2 Worker upon completion of Hot Work; 
.3 Fire Safety Watcher upon termination of safety watch; 
.4 Returned to Contractor's Site Superintendent for safe keeping. 
.5 The permit shall describe compliance with the following procedures. After tank or 


confined space interiors or building areas have been decontaminated, hot work 
may be conducted only when the tank or confined space is inverted. Hot work 
shall not be performed unless monitoring indicates atmospheres within and 
immediately surrounding are less than eight percent (8%) oxygen inside less 
than ten percent (10%) of the LFL outside; continuous monitoring shall continue 
until the hot work is completed. The hot work prohibition includes welding, 
cutting, grinding, sawing, or other similar operations which could be expected to 
potentially generate combustion-producing temperatures or sparks, or which 
could produce potentially hazardous fumes or vapours. An individual at each hot 
work site shall be designated as a fire watch. This person's sole responsibility 
shall be to monitor the hot work and have immediate access to at least two (2) 
twenty (20) pound fire extinguishers located at each hot work site. All 
extinguishers shall be currently inspection tagged, approved safety pin and 
tamper resistant seal. A new permit shall be obtained at the start of each work 
shift during which hot work will be conducted.


1.32 BLASTING
.1 Blasting or other use of explosives is not permitted without prior receipt of written 


instruction by Consultant.


1.33 POWER ACTUATED DEVICES
.1 Use power actuated devices only after receipt of written permission from Consultant.


1.34 HANDLING AND TRANSPORTATION OF DANGEROUS GOODS
.1 Observe and enforce all measures required by the regulatory agencies including but not 
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limited to Environment Canada, Prince Edward Island Department of Environment, and 
Transport Canada.


.2 Most current regulatory guidelines and Acts will apply to the work.


.3 In case of any conflict, the more stringent requirements will apply. 


1.35 OPEN EXCAVATIONS
.1 If open foundations or demolition areas are to be left at the end of a work day, protective 


fencing must be placed around the entire perimeter to limit access by others. Fencing to 
be self-supporting, approved by the Department of Labour and the Construction Safety 
and Industrial Safety Regulations.


1.36 POTENTIAL HAZARDS
.1 Hazards include, but are not limited to, toxic, flammable and explosion hazards 


associated with cleaning solvents.
.2 The Contractor shall become familiar with all potential hazards associated with the work, 


and shall take necessary measures to avoid injury or damage of any kind.


1.37 HAZARDOUS MATERIALS
.1 Should material resembling hazardous materials, other than those identified with the 


Contract Documents, including but not limited to spray or trowel applied asbestos, be 
encountered in course of work; stop work immediately. Do not proceed until written 
instructions have been received from Consultant.


.2 Any material which contains asbestos that is disturbed or removed during construction 
work, shall be removed in accordance with the regulations set out by the Occupational 
Health and Safety Act. All costs for proper cutting, removal and disposal of all asbestos 
indentified in this contract shall be included in Tender. 


.3 Where work entails use, storage, or disposal of toxic or hazardous materials, chemicals 
and/or explosives, or otherwise creates a hazard to life, safety, health, or the 
environment; work shall be in accordance with the Authority Having Jurisdiction (AHJ).


1.38 ENVIRONMENTAL PROTECTION
.1 Ensure that pollution and environmental control of construction activities are exercised 


during the Work to requirements of the federal and provincial environmental acts; 
including, but not limited to, the Prince Edward Island Environmental Protection Act.


1.39 SANITATION / DECONTAMINATION PRACTICES
.1 After each use, all disposable protective equipment shall be collected in a dedicated 


container for disposal. 
.2 All respiratory equipment shall be decontaminated daily after use.
.3 All tools, pumps and equipment used during cleanup should be dedicated to the 


handling of contaminants and labeled as such and thoroughly decontaminated at the 
completion of the project.


.4 Contaminated work clothing shall not be worn outside of regulated areas.


.5 Workers shall wash their hands and exposed skin before eating, drinking, smoking or 
using toilet facilities during work shift, and at the completion of a work shift.


.6 Food, drink and tobacco products shall not be permitted in regulated areas.


1.40 WORK PRACTICES AND ENGINEERING CONTROLS
.1 Access to work areas shall be regulated and limited to authorized persons. A daily roster 


shall be kept of persons entering such areas.
.2 Handling Contaminants and General Work Practices.


.1 Transportation and handling of contaminants to meet applicable local, provincial 
and federal regulations.


.2 Emergency respiratory equipment shall be located in readily accessible locations 
which will remain minimally contaminated with contaminants in an emergency.
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.3 Containers and systems shall be handled and opened with care. Approved 
protective clothing shall be worn by all employees engaged in regulated areas.


.4 All wastes and residues containing contaminants shall be collected in 
appropriate containers. 


.3 Confined or Enclosed Spaces
.1 Entry into confined or enclosed spaces, where there is limited egress, shall be 


controlled by a permit system. Permits shall be signed by an authorized 
representative of the employer and shall certify that appropriate measures have 
been taken to prevent adverse effects on the worker's health as a result of his or 
her entry into such space.


.2 Confined or enclosed spaces which have contained contaminants shall be 
thoroughly ventilated to assure an adequate supply of oxygen, tested for 
contaminants, and inspected for compliance with these requirements prior to 
each entry. Adequate ventilation shall be maintained while workers are in such 
spaces. Each individual entering such confined or enclosed space shall be 
furnished with appropriate personal protective equipment and clothing and be 
connected by a lifeline harness to standby worker stations outside of the space. 
The standby worker shall also be equipped for entry with approved personal 
protective equipment and clothing and have contact with a third person. The 
standby person shall maintain communication (visual, voice, signal line, 
telephone, radio, or other suitable means) with the employee inside the confined 
or enclosed space. 


.3 Workers entering confined spaces and standby workers shall be trained at a 
recognized confined space training program.


1.41 PRE-CONSTRUCTION CONTRACTOR SAFETY CHECKLIST 
.1 Use this text as a guideline for completing the following checklist. This checklist is a 


general, pre-construction review of the Contractor safety program, as well as an 
information session to identify what the Owner requires of the Contractor. Where the 
item requires a submission, ensure that it is received. If the item does not apply, enter N/
A for not applicable.


.2 The following information will assist in establishing what will be reviewed in each section:
.1 Safety Policy:


Each employer is required by law (in Prince Edward Island) to have a safety 
policy and program and to implement that policy.  The Owner will ask for a copy 
of that program.


.2 Safety Representative:
Each Contractor is required to advise the Owner who their safety representative 
is.  That representative has duties as described in the Occupational Health and 
Safety Act.


.3 Emergency Procedure:
Each Contractor must have a site specific layout and emergency plan complete 
with emergency phone numbers.


.4 Employee Orientation:
Each and every person working for a Contractor, including Sub-Contractors, will 
be given an orientation to familiarize them with the site safety program.  Unless 
otherwise specified, each Sub-Contractor is responsible for the orientation of 
their workers.


.5 Safe Work Plan:
Most Contractors are involved in tasks that subject workers to hazards.  In order 
to ensure that these workers are secured from hazard, the Contractor will supply 
the Owner with a written safe work plan which affords protection against the 
hazards.   This plan must be signed by a company representative and 
communicated to the workers involved in the task.
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.6 Personal Protective Equipment Review:
Advise that all workers require CSA Class "B" hard-hat, CSA "Green 
Patch" (eight inch) footwear, eye, ear and respiratory protection as required 
(boots and hats at all times).


.7 Fall Protection:
Fall restraint or fall arrest protection required where a fall of 2.4 meters or more 
is possible.  NO EXCEPTIONS.


.8 Housekeeping:
Advise of daily, or as needed, clean-up requirements.


.9 Tool Box Talks:
Each Contractor is required to conduct weekly safety meetings with their forces 
and advise the Owner they have been done.


.10 Material Handling / Storage: 
Advise Contractor about storage areas and handling of material so as not to 
endanger their worker or another worker.   Stacked material to be banded, 
chained, blocked or otherwise secured.


.11 Landing Platform:
Advise Contractor about movement of material on or off platforms.   All material 
to be secured.  Platform gates or chains to be kept closed at all times workers 
are on platform.  If not possible, worker to be tied off with fall restraint system 
independent of platform.


.12 WHMIS Training:
Receive verification that all workers are trained and that the Contractor submits 
their MSDS.


.13 GFCI:
Advise Contractor that all tools are required to have ground fault circuit 
interrupters (where electricity is supplied by Contractor).


.14 Accident Investigations:
Any injury to any of their workers must be investigated and reported to the 
Owner.


.15 Verbal, Written, Gone:
Explain Zero Tolerance Program.


.16 Joint / Worker Safety Committee:
Sites of over 20 workers must establish a safety committee;  over 50 workers, an 
additional worker committee.  Workers required to attend committee meetings 
will do so and not be prevented by employers.


.17 Fire Protection:
All trades involved in performing hot work of any kind are required to provide fire 
protection at the work location.


.18 Guardrails:
Advise Contractor that where temporary removal guardrails required, guardrails 
must be replaced as soon as possible.


.19 First Aider:
Each Contractor is required to have a first aid kit and trained first aider.  
Employer must name their first aider.


.20 Visitors:
Advise Contractor that any visitors to site must be suitably protected from 
hazard.   They must wear hard hat, safety vest, and proper safety footwear while 
on site.  


.21 Task Lighting:
Review responsibilities of task specific lighting (who provides it).


.22 Swamper / Rigger Competency:
Where cranes are used, the Contractor must use a swamper / rigger.  They shall 
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provide the Owner with a written statement identifying, by name(s) their rigger 
and that the named person is a competent work as described in the Construction 
regulation.  


.23 Scaffolds:
Review scaffold building requirement:
- Use all braces required by design.
- Access ladder for platform over 1.5 meters.
- Full width platform if height over 3 meters.  
PEI Regulations require double planks.


- Tied in three time base dimension or use of outriggers.
- Engineered over 16 meters in height (standard frame type).


.24 Elevating Work Platforms:
- All boom and scissors lifts required to be CSA approved and have  approval on 
machine.
- Operators manual required on machine at all times.
- Maintenance record on machine at all times.
- Operator must receive training in operation of equipment.
- Fall protection must be used at all times on a boom lift.
- Fall protection required to be used on scissors lift when unit is being moved.


.25 Protruding Rebar:Installers of reinforcing steel must protect the protruding 
hazard or make arrangements to have it protected.   Removal of protective 
coverings for task purposes only is allowed, however, protective covering must 
be replaced as soon as possible.


.26 WCB Clearance Certificates:Advise Contractor that the Owner will not release 
any funds for payment until Workers Compensation Board Clearance Certificate 
has been received by the Owner.
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.3 The following checklist is a general pre-construction review of the Contractor's safety 
program as required by the Owner.


PROJECT: ______________________ DATE: ______________________


CONTRACTOR: __________________________________________________


WORK BEING PERFORMED: _______________________________________


Checkmark means YES /  X means NO
.1 ____  Safety Policy Submitted 
.2 ____  Safety Representative
.3 ____  Emergency Procedure Review
.4 ____  Employee Orientation
.5 ____  Written Safe Work Plan
.6 ____  Personal Protective Equipment Review


.1 ____  Hard Hat & Footwear


.2 ____  Safety Glasses & Hearing


.3 ____  Dust & Fumes
.7 ____  Fall Protection
.8 ____  Housekeeping
.9 ____  Tool Box Safety Talks (Weekly)
.10 ____  Material Handling / Storage
.11 ____  Landing Platforms
.12 ____  WHMIS Training Verification
.13 ____  GFCI Requirements
.14 ____  Accident / Incident Investigations Notification
.15 ____  Verbal, Written, Gone
.16 ____  Joint / Worker Safety Committee
.17 ____  Fire Protection
.18 ____  Guardrails
.19 ____  First Aider on Staff - Name Supplied
.20 ____  Visitors & Safety Equipment
.21 ____  Task Lighting
.22 ____  Swampers / Riggers Competency (in writing)
.23 ____  Scaffolds
.24 ____  Elevating  Work Platforms
.25 ____  Protruding Rebar Protection - MSDS Received
.26 ____  WCB Clearance Certificate.


______________________________ _______________________________
(Print name and title) (Print name and title)


______________________________ _______________________________
Owner Representatives (Signature) Contractor Representatives (Signature)


_________________________(Date) __________________________(Date)


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 01 35 29
Pandemic Warehouse Health, Safety and Emergency Response Procedures
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 19







Coles Associates Ltd. Architects & Engineers


1 General
1.1 FIRES


.1 Fires and burning of rubbish on site not permitted.


1.2 DISPOSAL OF WASTES
.1 Do not bury rubbish and waste materials on site.
.2 Do not dispose of waste or volatile materials, such as mineral spirits, oil or paint thinner 


into waterways, storm or sanitary sewers.


1.3 DRAINAGE
.1 Provide temporary drainage and pumping as necessary to keep excavations and site 


free from water.
.2 Do not pump water containing suspended materials into waterways, sewer or drainage 


systems.
.3 Control disposal or runoff of water containing suspended materials or other harmful 


substances in accordance with local authority requirements.


1.4 SITE CLEARING AND PLANT PROTECTION
.1 Protect trees and plants on site and adjacent properties.
.2 Wrap in burlap, trees and shrubs adjacent to construction work, storage areas and 


trucking lanes, and encase with protective wood framework from grade level to height of 
2 m.


.3 Protect roots of designated trees to drip line during excavation and site grading to 
prevent disturbance or damage. Avoid unnecessary traffic, dumping and storage of 
materials over root zones.


.4 Minimize stripping of topsoil and vegetation.


.5 Restrict tree removal to areas indicated or designated by Consultant.


1.5 WORK ADJACENT TO WATERWAYS
.1 Do not operate construction equipment in waterways.
.2 Do not use waterway beds for borrow material.
.3 Do not dump excavated fill, waste material or debris in waterways.
.4 Design and construct temporary crossings to minimize erosion to waterways.


1.6 POLLUTION CONTROL
.1 Maintain temporary erosion and pollution control features installed under this contract.
.2 Control emissions from equipment and plant to local authorities emission requirements.
.3 Prevent sandblasting and other extraneous materials from contaminating air beyond 


application area, by providing temporary enclosures.
.4 Cover or wet down dry materials and rubbish to prevent blowing dust and debris. 


Provide dust control for temporary roads.


1.7 SMOKING RESTRICTIONS
.1 Smoking is not permitted inside the building or on the property at any time or at any 


stage of construction.


1.8 ENVIRONMENTAL PERMIT APPROVAL
.1 Comply with requirements contained in the Transportation and Infrastructure 


Environmental Management Division environmental approval permit for the project.
.2 Contractor is to remove all protections upon project completion.  


END OF SECTION
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1 General
1.1 REFERENCES AND CODES


.1 Perform Work in accordance with National Building Code of Canada (NBC) 2015 
including all amendments up to tender closing date and other codes of provincial or local 
application provided that in case of conflict or discrepancy, more stringent requirements 
apply.


.2 Meet or exceed requirements of:
.1 Contract documents.
.2 Specified standards, codes and referenced documents.


1.2 HAZARDOUS MATERIAL DISCOVERY
.1 Asbestos: Demolition of spray or trowel-applied asbestos is hazardous to health. Should 


material resembling spray or trowel-applied asbestos be encountered in course of 
demolition work, immediately stop work and notify Consultant. 


.2 Should material suspected of containing PCB's be encountered in the course of 
demolition work, immediately stop work and notify Consultant.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Canadian Construction Documents Committee (CCDC)
.1 CCDC 2-2008, Stipulated Price Contract.


1.2 INSPECTION
.1 Allow Consultant access to Work. If part of Work is in preparation at locations other than 


Place of Work, allow access to such Work whenever it is in progress.
.2 Give timely notice requesting inspection if Work is designated for special tests, 


inspections or approvals by Consultant instructions, or law of Place of Work.
.3 If Contractor covers or permits to be covered Work that has been designated for special 


tests, inspections or approvals before such is made, uncover such Work, have 
inspections or tests satisfactorily completed and make good such Work.


.4 Consultant may order any part of Work to be examined if Work is suspected to be not in 
accordance with Contract Documents. If, upon examination such work is found not in 
accordance with Contract Documents, correct such Work and pay cost of examination 
and correction. If such Work is found in accordance with Contract Documents, Owner 
shall pay cost of examination and replacement.


1.3 INDEPENDENT INSPECTION AGENCIES
.1 Independent Inspection/Testing Agencies are to be engaged by Contractor for purpose 


of inspecting and/or testing portions of Work. Cost of such services will be borne by 
Contractor.


.2 Provide equipment required for executing inspection and testing by appointed agencies.


.3 Employment of Inspection/Testing Agencies does not relax responsibility to perform 
Work in accordance with Contract Documents.


.4 If defects are revealed during inspection and/or testing, appointed agency may request 
additional inspection and/or testing to ascertain full degree of defect. Correct defect and 
irregularities as advised by Consultant at no cost to Owner. Pay costs for retesting and 
re inspection.


1.4 PROCEDURES
.1 Notify appropriate agency and Consultant in advance of requirement for tests, in order 


that attendance arrangements can be made.
.2 Submit samples and/or materials required for testing, as specifically requested in 


specifications. Submit with reasonable promptness and in an orderly sequence so as not 
to cause delay in Work.


.3 Provide labour and facilities to obtain and handle samples and materials on site. Provide 
sufficient space to store and cure test samples.


1.5 REJECTED WORK
.1 Remove defective Work, whether result of poor workmanship, use of defective products 


or damage and whether incorporated in Work or not, which has been rejected by 
Consultant as failing to conform to Contract Documents. Replace or re-execute in 
accordance with Contract Documents.


.2 Make good other Contractor's work damaged by such removals or replacements 
promptly.


.3 If in opinion of Consultant it is not expedient to correct defective Work or Work not 
performed in accordance with Contract Documents, Owner may deduct from Contract 
Price difference in value between Work performed and that called for by Contract 
Documents, amount of which shall be determined by Consultant.


1.6 REPORTS
.1 Submit 3 copies of inspection and test reports to Consultant.
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.2 Provide copies to Subcontractor of work being inspected or tested.


1.7 TESTS AND MIX DESIGNS
.1 Furnish test results and mix designs as may be requested.
.2 The cost of tests and mix designs beyond those called for in Contract Documents or 


beyond those required by law of Place of Work shall be appraised by Consultant and 
may be authorized as recoverable.


1.8 MOCK-UPS
.1 Prepare mock-ups for Work specifically requested in specifications. Include for Work of 


all Sections required to provide mock-ups.
.2 Construct in all locations acceptable to Consultant.
.3 Prepare mock-ups for Consultant's review with reasonable promptness and in an orderly 


sequence, so as not to cause any delay in Work.
.4 Failure to prepare mock-ups in ample time is not considered sufficient reason for an 


extension of Contract Time and no claim for extension by reason of such default will be 
allowed.


.5 If requested, Consultant will assist in preparing a schedule fixing dates for preparation.


.6 Remove mock-up at conclusion of Work or when acceptable to Consultant.


.7 Mock-ups may remain as part of Work as directed by Consultant.


1.9 MILL TESTS
.1 Submit mill test certificates as requested.


1.10 EQUIPMENT AND SYSTEMS
.1 Submit adjustment and balancing reports for mechanical, electrical and building 


equipment systems.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 01 45 00
Pandemic Warehouse Quality Control
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


1 General
1.1 SITE ACCESS AND PARKING


.1 The Owner will designate Contractor's access to project site as well as parking facilities 
for equipment. Contractors should note that site access may be limited to the Queens 
County Highway Depot, hours of operation.


.2 A location for parking will be designated for Contractors, Sub-Contractor & workers.


.3 The Contractor will maintain all roads and sidewalks free from mud and debris tracked 
from construction site, on a daily basis, at no cost to Owner.


.4 The Contractor will provide snow removal within the site fence during period of work as 
required to maintain access to building, at no cost to the Owner.


.5 The Contractor will provide and maintain signs, barricades and other devices required to 
indicate construction activities or other temporary and unusual conditions resulting from 
project work, at no cost.


1.2 SITE SAFETY FENCING
.1 Contractor to provide site safety fencing around entire construction site to separate 


construction zone from public.
.2 Size of compound to be determined by Contractor, but must contain all construction and 


construction related activities within the compound, except parking for workers.
.3 Contractor to provide 1800mm high page wire fence supported by steel "T" bars driven 


into the ground.   Space at 2400mm maximum.
.4 Contractor to provide double gates at entrance complete with lock.
.5 Contractor to lock gate after every days activities are completed.
.6 Contractor to post notices for both construction zone and personal protective equipment 


requirements.


1.3 PARKING
.1 Parking space for workers' vehicles will be restricted to within the limit of contract and 


security fencing. 
.2 Parking for delivery and service vehicles for the supply and removal of construction 


materials and debris will be restricted to within the limit of contract and security fencing.


1.4 SNOW REMOVAL
.1 General snow removal to the building site inside Limit of Contract by the Contractor.
.2 All snow removal to access Contractor's construction trailers and storage, and to 


perform own work by the Contractor.


1.5 STORAGE SHEDS
.1 Provide adequate weather tight sheds with raised floors, for storage of materials, tools 


and equipment which are subject to damage by weather.
.2 Provide heat when materials being stored are subject to frost damage.
.3 Under no circumstances will Consultant accept materials damaged due to exposure to 


weather elements, for incorporation into construction.  Consultant will determine what 
constitutes damaged material.


.4 All storage sheds or trailers must be located within the limits of the contract and/or 
temporary construction fence.


1.6 LAYOUT
.1 The Contractor will provide a bench mark and control grid.
.2 Contractor shall be responsible for detailed setting out of his work.


1.7 MATERIAL STORAGE
.1 Locate site storage trailers where directed by Consultant. Place in location of least 


interference with existing facility operations. 


Queens County Highway Depot, Brackley, PE Section 01 50 00
Pandemic Warehouse Temporary Facilities and Controls
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 1







Coles Associates Ltd. Architects & Engineers


.2 Material storage space on site is limited. Coordinate delivery to minimize storage period 
on site before being needed for incorporation into work. 


.3 Make arrangements elsewhere in the City as deemed required and pay all costs for 
storage of materials not ready for incorporation into work. 


1.8 REMOVAL OF TEMPORARY FACILITIES
.1 Remove temporary facilities from site when directed by Consultant. 


1.9 WASTE REMOVAL
.1 The Contractor will provide bins as required. Contractor  responsible for placement and 


sorting of waste in the collection bins and removal of waste from site.


END OF SECTION
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1 General
1.1 INSTALLATION AND REMOVAL


.1 Contractor to provide temporary utilities identified in this Section, in order to execute 
work expeditiously.


.2 Remove from site all such work after use.


1.2 DEWATERING
.1 Provide temporary drainage and pumping facilities to keep excavations and site free 


from standing water.
.2 Filter water containing silt through geofabric prior to discharge into municipal storm water 


system or water course.


1.3 WATER SUPPLY
.1 Water supply is available on site and will be provided for construction usage at no cost. 


Make arrangements for the use and transportation of such services to work area through 
the Consultant. 


1.4 SANITARY FACILITIES
.1 The Contractor will provide, at no cost to the Owner, sanitary facilities for work force in 


accordance with governing regulations and ordinances for entire duration of project. 
Facilities within the existing building are not available to the Contractor's work force.


.2 The Contractor will post notices and take such precautions as required by local health 
authorities.  Keep area and premises in sanitary condition.


.3 Sanitary facilities must be located within the limits of the temporary construction fence, 
provided under the work of this Contract.


1.5 POWER
.1 Power supply is available and will be provided for construction usage at no cost. 


.1 Make arrangements for the use of such services through the Consultant.


.2 Consultant will designate and approve each location of existing power source to 
which connections can be made to obtain temporary power service.


.3 Connect to existing power supply in accordance with Canadian Electrical Code.
.2 Electrical power and lighting systems installed under this Contract can be used for 


construction requirements provided that guarantees are not affected thereby. Make good 
damage. 


1.6 TEMPORARY HEATING AND VENTILATING
.1 Provide temporary heating required during construction period, including attendance, 


maintenance and fuel.
.2 Construction heaters used inside building/hoarding must be vented to outside or be 


flameless (vent free) type. Solid fuel salamanders are not permitted.
.3 Provide temporary heat and ventilation in enclosed areas as required to:


.1 Facilitate progress of Work.


.2 Protect Work and products against dampness and cold.


.3 Prevent moisture condensation on surfaces.


.4 Provide ambient temperatures and humidity levels for storage, installation and 
curing of materials.


.5 Provide adequate ventilation to meet health regulations for safe working 
environment.


.4 Maintain temperatures of minimum 10 degrees Celsius in areas where construction is in 
progress.


.5 Ventilating:
.1 Prevent accumulations of dust, fumes, mists, vapours or gases in areas 
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occupied during construction.
.2 Ventilate storage spaces containing hazardous or volatile materials.
.3 Ventilate temporary sanitary facilities.


.6 Maintain strict supervision of operation of temporary heating and ventilating equipment 
to:


.1 Conform with applicable codes and standards.


.2 Enforce safe practices.


.3 Prevent abuse of services.


.4 Prevent damage to finishes.


.5 Vent direct-fired combustion units to outside.
.7 Be responsible for damage to Work due to failure in providing adequate heat and 


protection during construction.


1.7 FIRE PROTECTION
.1 Provide and maintain temporary fire protection equipment during performance of Work 


required by insurance companies, authorities having jurisdiction, governing codes, 
regulations and bylaws.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Canadian Construction Documents Committee (CCDC)
.1 CCDC 2-2008, Stipulated Price Contract.


.2 Canadian General Standards Board (CGSB)
.1 CGSB 1-GP-189M-84, Primer, Alkyd, Wood, Exterior.
.2 CGSB 1.59-97, Alkyd Exterior Gloss Enamel.


.3 Canadian Standards Association (CSA International)
.1 CAN3-A23.1-/A23.2-94, Concrete Materials and Methods for Concrete 


Construction/Method of Test for Concrete.
.2 CSA-0121-M1978, Douglas Fir Plywood.
.3 CAN/CSA-Z321-96, Signs and Symbols for the Occupational Environment.
.4 CSA 5269.1-16, Falsework and Formwork.


.4 Fall Protection and Scaffolding Regulations, Province of Prince Edward Island.


1.2 INSTALLATION AND REMOVAL
.1 Provide construction facilities in order to execute work expeditiously.
.2 Remove from site all such work after use.


1.3 OVERLOADING
.1 Ensure no part of work is subjected to a load that will endanger its safety or cause 


permanent deformation.


1.4 FALSEWORK
.1 Design and construct falsework in accordance with CSA s269.2.


1.5 SCAFFOLDING AND FALL ARREST
.1 Provide and maintain scaffolding.
.2 Design, construct and maintain scaffolding in rigid, secure and safe manner in 


accordance with CAN/CSA-S269.2.
.3 Erect scaffolding independent of walls. Remove when no longer required. 
.4 Comply with the requirements of the Fall Protection and Scaffolding Regulations, 


Province of Prince Edward Island.
.5 Each user of scaffolding shall examine scaffolding for sufficiency before using it.  Make 


scaffolding secure or notify Consultant.


1.6 HOISTING
.1 Provide, operate and maintain hoists and cranes required for moving of workers, 


materials and equipment. Make financial arrangements with Subcontractors for use 
thereof.


.2 Hoists and cranes shall be operated by qualified operator.


.3 Maintain current inspection certificate.  


.4 Qualifications of crane operator must be submitted to Consultant for approval and must 
be authorized to operate the crane.


1.7 SITE STORAGE/LOADING
.1 Confine work and operations of employees by Contract Documents. Do not 


unreasonably encumber premises with products.
.2 Do not load or permit to load any part of Work with a weight or force that will endanger 


the Work.


1.8 EQUIPMENT, TOOL AND MATERIALS STORAGE
.1 Provide and maintain, in a clean and orderly condition, lockable weatherproof sheds for 
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storage of tools, equipment and materials.
.2 Locate materials not required to be stored in weatherproof sheds on site in a manner to 


cause least interference with work activities.
.3 Provide adequate weather tight, heat and ventilation appropriate for the use and storage 


of equipment, tools and materials.
.4 Each user of equipment or tools shall be appropriately trained and be responsible to 


examine for sufficiency before use.  Make equipment and tools safe if necessary, or 
notify the Contractor in writing that user will not commence work with such tools until it is 
made safe.


1.9 CONSTRUCTION SIGNAGE
.1 Signs and notices for safety and instruction shall be in English; Graphic symbols shall 


conform to CAN3-Z321.
.2 Maintain approved signs and notices in good condition for duration of project, and 


dispose of off site on completion of project or earlier if directed by Consultant.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Canadian General Standards Board (CGSB)
.1 CGSB 1.189M-84, Primer, Alkyd, Wood, Exterior.
.2 CGSB 1.59-97, Alkyd Exterior Gloss Enamel.


.2 Canadian Standards Association (CSA International)
.1 CSA-O121-M1978, Douglas Fir Plywood.


1.2 INSTALLATION AND REMOVAL
.1 Provide temporary controls in order to execute Work expeditiously.
.2 Remove from site all such work after use.
.3 Temp barrier for 01 50 00.


1.3 GUARD RAILS AND BARRICADES
.1 Provide secure, rigid guard rails and barricades around deep excavations, open shafts, 


open stair wells, open edges of floors and roofs, and other areas where a change in 
elevation of greater than 900mm exists.


.2 Provide as required by governing authorities.


1.4 WEATHER ENCLOSURES
.1 Provide weather tight closures to unfinished door and window openings, tops of shafts 


and other openings in floors and roofs.
.2 Close off floor areas where walls are not finished; seal off other openings; enclose 


building interior work for temporary heat.
.3 Design enclosures to withstand wind pressure and snow loading.


1.5 FIRE ROUTES
.1 Maintain access to property including overhead clearances for use by emergency 


response vehicles.


1.6 PROTECTION FOR OFF-SITE AND PUBLIC PROPERTY
.1 Protect surrounding private and public property from damage during performance of 


Work.
.2 Be responsible for damage incurred.


1.7 PROTECTION OF BUILDING FINISHES
.1 Provide protection for finished and partially finished building finishes and equipment 


during performance of Work.
.2 Provide necessary screens, covers, and hoardings.
.3 Confirm with Consultant locations and installation schedule 3 days prior to installation.
.4 Be responsible for damage incurred due to lack of or improper protection.


1.8 PROTECTION OF LANDSCAPE ELEMENT
.1 Provide protection for finished and partially finished building finishes and equipment 


during performance of Work.
.2 Be responsible for damage incurred due to lack of or improper protection.


END OF SECTION
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1 General
1.1 GENERAL


.1 Use new material and equipment unless otherwise specified.


.2 Within 7 days of written request by Consultant, submit following information for materials 
and products proposed for supply:


.1 Name and address of manufacturer.


.2 Trade name, model and catalog number.


.3 Performance, descriptive and test data.


.4 Manufacturer's installation or application instructions.


.5 Evidence of arrangements to procure.
.3 Use products of one manufacturer for equipment or material of same type or 


classification unless otherwise specified.


1.2 REFERENCE STANDARDS
.1 Conform to  reference standards, in whole or in part as specifically requested in 


specifications.
.2 If there is question as to whether any product or system is in conformance with 


applicable standards, Consultant reserves right to have such products or systems tested 
to prove or disprove conformance.


.3 Conform to latest date of issue of referenced standards in effect on date of submission 
of Bids, except where specific date or issue is specifically noted.


1.3 CONFORMANCE
.1 When material or equipment is specified by standard or performance specifications, 


upon request of Consultant, obtain from manufacturer an independent testing laboratory 
report, stating that material or equipment meets or exceeds specified requirements.


1.4 SUBSTITUTION OF MATERIAL
.1 Proposals for substitution may be submitted only after award of Contract.  Such requests 


must include statements of respective costs of items originally specified and proposed 
substitutions.


.2 Proposals will be considered by Consultant if:
.1 Products selected by tenderer from those specified, are not available, or 
.2 Delivery date of products selected from those specified would unduly delay 


completion of Contract.
.3 Alternative products to those specified, which are brought to attention of, and 


considered by Consultant as equivalent to those specified and will result in credit 
to Contract amount.


.4 Should proposed substitution be accepted either in part or in whole, assume full 
responsibility and costs when substitution affects other work on project. Pay for 
design or drawing changes required as a result of substitution.


.5 Amounts of all credits arising from approval of substitutions will be determined by 
Consultant and Contract price will be reduced accordingly.  No substitutions will 
be permitted without prior written approval of Consultant. 


1.5 QUALITY OF PRODUCTS
.1 Products, materials, equipment and articles (referred to as products throughout 


specifications) incorporated in Work shall be new, not damaged or defective, and of best 
quality (compatible with specifications) for purpose intended. If requested, furnish 
evidence as to type, source and quality of products provided.


.2 Defective products, whenever identified prior to completion of Work, will be rejected, 
regardless of previous inspections. Inspection does not relieve responsibility, but is 
precaution against oversight or error. Remove and replace defective products at own 
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expense and be responsible for delays and expenses caused by rejection.
.3 Should any dispute arise as to quality or fitness of products, decision rests strictly with 


Consultant based upon requirements of Contract Documents.
.4 Unless otherwise indicated in specifications, maintain uniformity of manufacture for any 


particular or like item throughout building.
.5 Permanent labels, trademarks and nameplates on products are not acceptable in 


prominent locations, except where required for operating instructions, or when located in 
mechanical or electrical rooms.


1.6 QUALITY OF WORK
.1 Ensure Quality of Work is of highest standard, executed by workers experienced and 


skilled in respective duties for which they are employed. Immediately notify Consultant if 
required Work is such as to make it impractical to produce required results.


.2 Do not employ anyone unskilled in their required duties. Consultant reserves right to 
require dismissal from site, workers deemed incompetent or careless.


.3 Decisions as to standard of Quality of Work in cases of dispute rest solely with 
Consultant, whose decision is final.


1.7 AVAILABILITY
.1 Immediately upon signing Contract, review product delivery requirements and anticipate 


foreseeable supply delays for any items. If delays in supply of products are foreseeable, 
notify Consultant of such, in order that substitutions or other remedial action may be 
authorized in ample time to prevent delay in performance of Work.


.2 In event of failure to notify Consultant at commencement of Work and should it 
subsequently appear that Work may be delayed for such reason, Consultant reserves 
right to substitute more readily available products of similar character, at no increase in 
Contract Price or Contract Time.


1.8 TRANSPORTATION
.1 Pay costs of transportation and handling of products required in performance of Work.
.2 Transportation cost of products supplied by Owner will be paid for by Owner. Contractor 


to unload, handle and store such products.


1.9 STORAGE, HANDLING AND PROTECTION
.1 Handle and store products in manner to prevent damage, adulteration, deterioration and 


soiling and in accordance with manufacturer's instructions when applicable.
.2 Store packaged or bundled products in original and undamaged condition with 


manufacturer's seal and labels intact. Do not remove from packaging or bundling until 
required in Work.


.3 Store products subject to damage from weather in weatherproof enclosures.


.4 Store cementitious products clear of earth or concrete floors, and away from walls.


.5 Keep sand, when used for grout or mortar materials, clean and dry. Store sand on 
wooden platforms and cover with waterproof tarpaulins during inclement weather.


.6 Store sheet materials and lumber on flat, solid supports and keep clear of ground. Slope 
to shed moisture.


.7 Store and mix paints in heated and ventilated room. Remove oily rags and other 
combustible debris from site daily. Take every precaution necessary to prevent 
spontaneous combustion.


.8 Remove and replace damaged products at own expense and to satisfaction of 
Consultant.


.9 Touch-up damaged factory finished surfaces to Consultant's satisfaction. Use touch-up 
materials to match original. Do not paint over name plates.


1.10 MANUFACTURER'S INSTRUCTIONS
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.1 Unless otherwise indicated in specifications, install or erect products in accordance with 
manufacturer's instructions. Do not rely on labels or enclosures provided with products. 
Obtain written instructions directly from manufacturers.


.2 Notify Consultant in writing, of conflicts between specifications and manufacturer's 
instructions, so that Consultant may establish course of action.


.3 Improper installation or erection of products, due to failure in complying with these 
requirements, authorizes Consultant to require removal and re-installation at no increase 
in Contract Price or Contract Time.


1.11 CO-ORDINATION
.1 Ensure cooperation of workers in laying out Work. Maintain efficient and continuous 


supervision.
.2 Be responsible for coordination and placement of openings, sleeves and accessories.


1.12 FASTENINGS - GENERAL
.1 Provide metal fastenings and accessories in same texture, color and finish as base 


metal in which they occur.
.2 Prevent electrolytic action between dissimilar metals.
.3 Use non-corrosive fasteners, anchors and spacers for securing exterior work.
.4 Space anchors within limits of load bearing or shear capacity and ensure that they 


provide positive permanent anchorage.  Wood plugs not acceptable.
.5 Keep exposed fastenings to minimum, space evenly and lay out neatly.
.6 Fastenings which cause spalling or cracking are not acceptable.
.7 Obtain Consultant's approval before using explosive actuated fastening devices.  If 


approval is obtained comply with CSA Z166-1975, and observe restrictions in Section 01 
35 29 - Health, Safety and Emergency Response Procedures.


1.13 FASTENINGS - EQUIPMENT
.1 Use fastenings of standard commercial sizes and patterns with material and finish 


suitable for service.
.2 Use heavy hexagon heads, semi-finished unless otherwise specified.  Use No. 304 


stainless steel for exterior areas.
.3 Bolts may not project more than one diameter beyond nuts.
.4 Use plain type washers on equipment, sheet metal and soft gasket lock type washers 


where vibrations occur and resilient washers with stainless steel.


1.14 LOCATION OF FIXTURES
.1 Consider location of fixtures, outlets, and mechanical and electrical items indicated as 


approximate.
.2 Inform Consultant of conflicting installation. Install as directed.


1.15 CONCEALMENT
.1 In finished areas, conceal pipes, ducts and wiring in floors, walls and ceilings, except 


where indicated otherwise.
.2 Before installation, inform Consultant if there is interference. Install as directed by 


Consultant.


1.16 REMEDIAL WORK
.1 Perform remedial work required to repair or replace parts or portions of Work identified 


as defective or unacceptable. Coordinate adjacent affected Work as required.
.2 Perform remedial work by specialists familiar with materials affected. Perform in a 


manner to neither damage nor put at risk any portion of Work.


1.17 CONSTRUCTION EQUIPMENT AND PLANT
.1 On request, prove to the satisfaction of Consultant that the construction equipment and 
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plant are adequate to manufacture, transport, place and finish work to quality and 
production rates specified.  If inadequate, replace or provide additional equipment or 
plant as directed.


.2 Maintain construction equipment and plant in good operating order.


END OF SECTION
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1 General
1.1 PROJECT CLEANLINESS


.1 Maintain Work in tidy condition, free from accumulation of waste products and debris, 
including that caused by Owner or other Contractors.


.2 Make arrangements with and obtain permits from authorities having jurisdiction for 
disposal of waste and debris.


.3 Provide on-site containers for collection of waste materials and debris.


.4 Provide and use clearly marked separate bins. 


.5 Remove waste and debris from site and deposit in waste container at end of each 
working day.


.6 Clean interior areas prior to start of finish work, and maintain areas free of dust and 
other contaminants during finishing operations.


.7 Store volatile waste in covered metal containers, and remove from premises at end of 
each day.


.8 Provide adequate ventilation during use of volatile or noxious substances. Use of 
building ventilation systems is not permitted for this purpose.


.9 Use only cleaning materials recommended by manufacturer of surface to be cleaned, 
and as recommended by cleaning material manufacturer.


.10 Schedule cleaning operations so that resulting dust, debris and other contaminants will 
not fall on wet, newly painted surfaces nor contaminate building systems.


1.2 CLEANING DURING CONSTRUCTION
.1 Maintain work site in a tidy condition, free from accumulations of waste material and 


debris. Clean areas on a daily basis. 
.2 Schedule cleaning operations so that resulting dust, debris and other contaminants will 


not fall on wet, newly painted surfaces nor contaminate building systems. 
.3 Immediately clean all dust, dirt, smears, scuffs and soiled surfaces in lobbies, corridors, 


stairwells and within tenant occupied areas resulting from use by workers. 
.1 Perform cleaning, dusting and washing operations, carpet vacuuming (including 


shampooing if deemed required by Consultant) and floor washing as necessary 
to thoroughly clean all soiled surfaces. 


1.3 FINAL CLEANING
.1 Prior to final review, remove surplus products, tools, construction machinery and 


equipment.
.2 Remove waste products and debris.
.3 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain 


enamel, baked enamel, plastic laminate, and mechanical and electrical fixtures. Replace 
broken, scratched or disfigured glass.


.4 Remove stains, spots, marks and dirt from decorative work, electrical and mechanical 
fixtures, furniture fitments, walls and floors.


.5 Clean lighting reflectors, lenses, and other lighting surfaces.


.6 Vacuum clean and dust building interiors, behind grilles, louvers and screens.


.7 Wax, seal, shampoo or prepare floor finishes, as recommended by manufacturer.


.8 Inspect finishes, fitments and equipment and ensure specified workmanship and 
operation.


.9 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of 
grounds.


.10 Remove dirt and other disfiguration from exterior surfaces.


.11 Clean and sweep roofs, gutters, area ways, and sunken wells.


.12 Sweep and wash clean paved areas.
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.13 Clean equipment and fixtures to a sanitary condition; clean or replace filters of 
mechanical equipment.


.14 Remove debris and surplus materials from crawl areas and other accessible concealed 
spaces.


.15 Remove snow and ice from access to construction.


END OF SECTION
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1 General
1.1 INSPECTION AND DECLARATION


.1 Contractor's Inspection: 
.1 Contractor and all Subcontractors shall conduct an inspection of Work, identify 


deficiencies and defects, and repair as required to conform to Contract 
Documents.


.1 Notify Consultant in writing of satisfactory completion of Contractor's 
Inspection and that corrections have been made.


.2 Request Consultant's Inspection.
.2 Consultant's Inspection: 


.1 Consultant, Owner and Contractor will perform inspection of Work to identify 
obvious defects or deficiencies. Contractor shall correct Work accordingly.


.3 Completion: submit written certificate that following have been performed:
.1 Work has been completed and inspected for compliance with Contract 


Documents.
.2 Defects have been corrected and deficiencies have been completed.
.3 Equipment and systems have been tested, adjusted and are fully operational.
.4 Certificates required by Boiler Inspection Branch have been submitted.
.5 Systems have been commissioned.
.6 Operation of systems have been demonstrated to Owner's personnel.
.7 Work is complete and ready for Final Inspection.


.4 Final Inspection: 
.1 When items noted above are completed, request final inspection of Work by 


Owner and Consultant. If Work is deemed incomplete by Consultant complete 
outstanding items and request re inspection.


.5 Declaration of Substantial Performance: 
.1 When Consultant consider deficiencies and defects have been corrected and it 


appears requirements of Contract have been substantially performed, make 
application for Certificate of Substantial Performance. Refer to CCDC 2, General 
Conditions Article for specifics to application.


.6 Commencement of Lien and Warranty Periods: 
.1 Date of Owner's acceptance of submitted declaration of Substantial Performance 


shall be date for commencement for warranty period and commencement of lien 
period unless required otherwise by lien statute of Place of Work.


.7 Final Payment: 
.1 When Consultant consider final deficiencies and defects have been corrected 


and it appears requirements of Contract have been totally performed, make 
application for final payment. Refer to CCDC 2.  If Work is deemed incomplete 
by Owner, complete outstanding items and request re inspection.  Cost of re 
inspection will be deducted from final payment.


.8 Payment of Holdback: 
.1 After issuance of Certificate of Substantial Performance of Work, submit an 


application of payment of holdback amount in accordance with CCDC2.


1.2 CERTIFICATE OF SUBSTANTIAL PERFORMANCE
.1 Upon approval, a Certificate of Substantial Performance will be issued to the Owner by 


the Consultant with a copy delivered to the Contractor. This Certificate will take the form 
shown in Section 01 77 00 - Closeout Procedures.


.2 The Certificate of Substantial Performance will establish the date of the Consultant's 
inspection as the date of Substantial Performance of the Contract, and will commence 
the required 60-day period before release of the lien holdback amount.
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.3 During the 60-day period, Contractor shall continue to complete the work.


.4 The Contractor shall immediately deliver to the Consultant specified submissions upon 
receipt of the Certificate of Substantial Performance.


1.3 ESTABLISHMENT OF WARRANTIES
.1 Warranties shall commence at date of Substantial Performance of the Work. 


1.4 CERTIFICATE FOR PAYMENT OF LIEN HOLDBACK AMOUNT
.1 The Contractor shall submit statement and supporting documents for application of 


Release of Lien Holdback amount. These documents include those listed in Paragraph 
2.2.2 and 2.2.3 and the Statutory Declaration Form CCDC 9A.


.2 Within five working days of receipt of application for Release of Lien Holdback amount 
and if approved, the Consultant will prepare a Certificate for Payment of the Lien 
Holdback amount.  This Certificate dated on the day following termination of the 60 day 
period will be issued to the Owner with a copy delivered to the Contractor.


.3 The Owner will before the date of this Certificate ensure that no liens related to the 
Contract are registered and that no notice of liens has been received at the end of the 
60-day period.


.4 Should no liens exist, the Lien Holdback will be due and payable one day after 
termination of the 60-day period in the amount indicated on the approved application for 
Certificate of Substantial Performance.


.5 The Owner will review jointly with the Contractor's Insurance related to the Contract 
before the 60-day period is terminated to ensure that all parties are adequately covered.


1.5 TOTAL PERFORMANCE
.1 The Contractor shall inspect the work to establish its completion in accordance with the 


Contract Documents and when satisfied of this completion request of the Consultant a 
final inspection.


.2 The Consultant will compile a final deficiency list at this inspection and issue it to the 
Contractor and Owner.


.3 The Contractor shall correct final deficiencies before a date agreed upon by the 
Contractor and Consultant.


.4 When the Contractor has satisfied himself that these corrections have been completed in 
a satisfactory manner by his inspection, he shall schedule a re-inspection by the 
Consultant, and the Owner's representatives if required, within five working days of the 
Contractor's request.


.5 When the Consultant is satisfied that all deficiencies have been rectified and the work is 
complete, the Contractor shall submit an application for the final progress payment.


.6 When "seasonal deficiencies", as determined by the Owner and/or Consultant exist, a 
sum of money will be withheld in accordance with the requirements of CCDC2-GC5.8.


1.6 WARRANTY PERIOD
.1 The Owner will advise the Consultant of defects observed during Warranty periods.
.2 The Consultant will notify the Contractor of these defects and request him to remedy the 


defects in accordance with the Contract Documents.
.3 Thirty days before expiration of Warranties the Owner's representatives, the Consultant 


and the Contractor will review the work as arranged by the Contractor noting defects of 
products and workmanship.


.4 The Contractor shall immediately remedy such noted defects.
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1.7 CERTIFICATE
.1 CONTRACTOR: _________________________________________________


PROJECT: _____________________________________________________


DATE OF SUBSTANTIAL PERFORMANCE: ___________________________


.1 Substantial Performance Inspection for above described work was carried out 
__________________________ (date) by:


.1 For Owner _____________________________


.2 For Consultant __________________________


.3 For Contractor __________________________


.2 The items which are not in accordance with the Plans and Specifications and 
require correction under the Conditions of the Contract Agreement are listed as 
an attachment to this Document.


CONTRACTOR'S CERTIFICATION
I hereby Certify that the work has been executed in accordance with the Plans 
and Specifications with the exception of deficiencies listed herewith. The 
undersigned hereby agrees that notwithstanding the generality of the foregoing, 
the acceptance of the works shall not prejudice any rights of the Owner or affect 
any liabilities of the undersigned Contractor pursuant to the provisions of the 
Contract.


________________________________________________________________
Contractor Date


OWNER'S ACCEPTANCE
I hereby accept the work on behalf of the Owner providing that the deficiencies 
listed herewith are completed.  This acceptance is not to be construed as 
relieving the Contractor from the responsibility to correct other defects in the 
work, whether latent or patent, as may become apparent within the guarantee/
warranty period.  This acceptance is made without prejudice to the rights of the 
Owner or to the liabilities of the Contractor which may arise and/or continue after 
acceptance of the work.


________________________________________________________________
Owner Date


CONSULTANT'S DECLARATION
Based on periodic visits to the job site and general familiarity with the progress of 
the work, I declare that, to the best of my knowledge, information and belief, 
construction is proceeding in accordance with the intent of the design and in 
general compliance with the plans and specifications, with the exception of the 
deficiencies listed herewith.


________________________________________________________________
Consultant Date
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1.8 DEFICIENCIES
.1 The following is a list of deficiencies to be corrected.  This acceptance is not to be 


construed as relieving the Contractor from the responsibility of correcting other defects in 
the work as may become apparent during the Guarantee/Warranty Period. 


.1  _____________________________


.2  _____________________________


.3  _____________________________


END OF SECTION
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1 General
1.1 SECTION INCLUDES


.1 Project Record Documents as follows: 
.1 As-Built drawings; 
.2 As-Built specifications; 
.3 Reviewed shop drawings. 


.2 Operations and Maintenance data as follows: 
.1 Operations and Maintenance Manual; 
.2 Maintenance Materials; 
.3 Spare Parts; 
.4 Special Tools. 


1.2 PROJECT RECORD DOCUMENTS
.1 Consultant will provide two white print sets of contract drawings and two copies of 


Specifications Manual specifically for "as-built" purposes. 
.2 Maintain at site one set of the contract drawings and specifications to record actual as-


built site conditions. 
.3 Maintain up-to-date, real time as-built drawings and specifications in good condition and 


make available for inspection by the Consultant at any time during construction. 
.4 As-Built Drawings: 


.1 Record changes in red ink on the prints. Mark only on one set of prints and at 
completion of project and prior to interim inspection, neatly transfer notations to 
second set (also by use of red ink). Submit both sets to Consultant. All drawings 
of both sets shall be stamped "As-Built Drawings" and be signed and dated by 
Contractor.


.2 Show all modifications, substitutions and deviations from what is shown on the 
contract drawings or in specifications. 


.3 Record following information: 
.1 Location of internal utilities and appurtenances concealed in 


construction, referenced to visible and accessible features of structure; 
.2 Field changes of dimension and detail; 
.3 Location of all capped or terminated services and utilities. 
.4 Chases for mechanical, electrical and other services; 
.5 Ceiling and floor elevations; 
.6 Reflected ceiling plan condition showing finished layout of all ceiling-


mounted services and devices; 
.7 Plumbing, heating, air conditioning and ventilation, sprinkler and 


electrical service installation locations; all to be dimensioned and 
referenced to building columns or load bearing walls;


.8 All design elevations, sections, floor plans and details dimensioned and 
marked-up to consistently report finished installation conditions; 


.9 Any details produced in the course of the contract by the Consultant to 
supplement or to change existing design drawings must also be marked-
up and dimensioned to reflect final as-built conditions and appended to 
the as-built drawing document; 


.10 All change orders issued over the course of the contract must be 
documented on the finished as-built documents, accurately and 
consistently depicting the changed condition as it applies to all affected 
drawing details. 


.5 As-built Specifications: legibly mark in red each item to record actual construction, 
including: 
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.1 Manufacturer, trade name, and catalogue number of each product actually 
installed, particularly items substituted from that specified. 


.2 Changes made by Addenda and Change Orders. 


.3 Mark up both copies of specifications; stamp "as-built", sign and date similarly to 
drawings as per above clause. 


.6 Maintain As-built documents current as the contract progresses. Consultant will conduct 
reviews and inspections of the documents on a regular basis. Frequency of reviews will 
be subject to Consultant's discretion. Failure to maintain as-builts current and complete 
to satisfaction of the Consultant shall be subject to financial penalties in the form of 
progress payment reductions and holdback assessments. 


1.3 REVIEWED SHOP DRAWINGS
.1 Compile full set of shop drawings and product data reviewed on project and incorporate 


into Operations and Maintenance Manual. Supply number of shop drawing sets equal to 
the required number of final Operations and Maintenance manuals. 


.2 Submit shop drawing sets at same time and as part of the contents of the Operation and 
Maintenance manuals specified in this section. 


1.4 OPERATIONS AND MAINTENANCE MANUALS
.1 Definition: an organized compilation of operating and maintenance data including 


detailed technical information, documents and records describing operation and 
maintenance of individual products or systems as specified in individual sections of the 
specifications. 


.2 Manual Language: final manuals to be in English language. 


.3 Number of copies required: 
.1 Submit two (2) draft copies of the manual for review and inspection by 


Consultant. Make revisions and additions as directed and resubmit. 
.2 Upon review and acceptance by Consultant, submit two (2) final chard copies, 


and one (1) electronic copy. Initial copies are not to be considered as part of the 
final copies unless they have been fully revised and are identical to the final 
approved version. 


.4 Submission Date: submit complete operation and maintenance manual to Consultant 3 
weeks prior to application for Interim Certificate of Completion of project. 


.5 Manual Binding & Format: 
.1 Organize data in the form of an instructional manual.
.2 Assemble, coordinate, bind and index required data into Operation and 


Maintenance Manual. 
.3 Use vinyl, hard covered, 3 "D" ring binders, loose leaf, sized for 215 x 280 mm 


paper, with spine and face pockets. 
.4 Cover: Identify each binder with type or printed title 'Project Record Documents'; 


list title of project and identify subject matter of contents.
.5 Where multiple binders are needed, correlate data into related consistent 


groupings. Identify contents of each binder on spine.
.6 Organize and divide data into sections the same as the Masterformat Divisions 


numerical order of contract specifications and thereafter subdivided into various 
equipment or building systems, under Section numbers and sequence of Table 
of Contents.


.7 Material: separate each section by use of cardboard dividers and labels. Provide 
tabbed fly leaf for each separate product or system within each section and with 
typed description of product and major component parts of equipment. 


.8 Text: Manufacturer's printed data, or typewritten data. Do not hand write. 


.9 Drawings, diagrams and manufacturers' literature must be legible, determined 
solely by the Consultant. Provide with reinforced, punched binder tab. Bind in 
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with text; fold larger drawings to size of text pages. 
.6 Manual Contents: 


.1 Cover sheet containing: 
.1 Date submitted. 
.2 Project title, location and project number. 
.3 Names and addresses of Contractor, and all Sub-contractors. 


.2 Table of Contents: provide full table of contents in each binder(s), clearly indicate 
which contents are in each binder.


.3 List of maintenance materials.


.4 List of spare parts. 


.5 List of special tools. 


.6 Original or certified copy of Warranties and Guarantees. 


.7 Copies of approvals, and certificates issued by Inspection Authorities. 


.8 Copies of reports and results from tests designated as Contractor's 
responsibilities. 


.9 Product Information Data on all materials, equipment and systems as specified 
in individual sections of the specifications to include: 


.1 List of equipment including manufacturer's name, supplier, local source 
of supplies and service depot(s). Provide full addresses and telephone 
numbers. 


.2 Nameplate information including equipment number, make, size, 
capacity, model number and serial number. 


.3 Parts list. 


.4 Installation details. 


.5 Operating instructions.


.6 Maintenance instructions for equipment. 


.7 Maintenance instructions for finishes. 
.7 Shop drawings:


.1 Bind one complete set of reviewed shop drawings into each copy of operations 
and maintenance manual. 


.2 Bind the shop drawings in a manner such that they correspond with the 
specification section they relate to. 


.3 Where large quantity of data is supplied due to size of project, fold and bind 
professionally into separate correctly sized binder. 


.8 Equipment and Systems Data: the following list indicates the type of data and extent of 
information required to be included for each item of equipment and for each system:


.1 Description of unit or system, and component parts. Give function, normal 
operation characteristics, and limiting conditions. Include performance curves, 
with engineering data and tests, and complete nomenclature and commercial 
number of replaceable parts. 


.2 Panel board circuit directories: provide electrical service characteristics, controls, 
and communications. 


.3 Include installed color coded wiring diagrams. 


.4 Operating Procedures: include start-up, break-in, and routine normal operating 
instructions and sequences. Include regulation, control, stopping, shut-down, 
and emergency instructions. Include seasonal and any special operating 
instructions. 


.5 Maintenance Requirements: include routine procedures and guide for trouble-
shooting; disassembly, repair, and reassembly instructions; and alignment, 
adjusting, balancing, and checking instructions. 


.6 Servicing and lubrication schedule, and list of lubricants required. 
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.7 Manufacturer's printed operation and maintenance instructions. 


.8 Sequence of operation by controls manufacturer. 


.9 Provide original manufacturer's parts list, illustrations, assembly drawings, and 
diagrams required for maintenance. 


.10 Provide installed control diagrams by controls manufacturer. 


.11 Provide Contractor's coordination drawings, with installed color coded piping 
diagrams. 


.12 Provide charts of valve tag numbers, with location and function of each valve, 
keyed to flow and control diagrams. 


.13 Provide list of original manufacturer's spare parts, current prices, and 
recommended quantities to be maintained in storage. 


.14 Include test and balancing reports. 


.15 Additional requirements as specified in individual specification sections. 
.9 Materials and Finishes Maintenance Data: 


.1 Building Products, Applied Materials, and Finishes: include product data, with 
catalogue number, size, composition, and color and texture designations.


.2 Instructions for cleaning agents and methods, precautions against detrimental 
agents and methods, and recommended schedule for cleaning and 
maintenance. 


.3 Moisture-protection and Weather-exposed Products: include manufacturer's 
recommendations for cleaning agents and methods, precautions against 
detrimental agents and methods, and recommended schedule for cleaning and 
maintenance. 


.4 Additional Requirements: as specified in individual specifications sections. 


1.5 SPARE PARTS, TOOLS AND MAINTENANCE MATERIALS
.1 Provide spare parts, special tools and extra materials for maintenance purposes in 


quantities specified in individual specification sections. 
.2 Tag all items with associated function or equipment. 
.3 Provide items of same manufacture and quality as items in Work. 
.4 Deliver to site in well packaged condition. Store in location as directed by Consultant. 
.5 Clearly mark as to contents indicating: 


.1 Part number. 


.2 Identification of equipment or system for which parts are applicable. 


.3 Installation instructions or intended use as applicable. 


.4 Name, address and telephone number of nearest supplier. 
.6 Prepare and submit complete inventory list of items supplied. Include list within 


Maintenance Manual.
.7 Turnover to Facility Manager and obtain signature.  Include receipt with Maintenance 


Manual.


1.6 SPECIAL TOOLS
.1 Provide special tools, in quantities specified in individual specification section.
.2 Provide items with tags identifying their associated function and equipment.
.3 Deliver to site; place and store.
.4 Receive and catalog all items. Submit inventory listing to Consultant. Include approved 


listings in Maintenance Manual.
.5 Turnover to Facility Manager and obtain signature.  Include receipt with Maintenance 


Manual.


1.7 SUBMISSION
.1 Prepare instructions and data using personnel experienced in maintenance and 


Queens County Highway Depot, Brackley, PE Section 01 78 00
Pandemic Warehouse Closeout Submittals
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 4







Coles Associates Ltd. Architects & Engineers


operation of described products.
.2 Copy will be returned after final inspection, with Consultant's comments.
.3 Revise content of documents as required prior to final submittal.
.4 Two (2) weeks prior to Substantial Performance of the Work, submit to the Consultant, 


two (2) final hard copies and one (1) electronic final copy of operating and maintenance 
manuals in English.


.5 Ensure spare parts, maintenance materials and special tools provided are new, 
undamaged or defective, and of same quality and manufacture as products provided in 
Work.


.6 If requested, furnish evidence as to type, source and quality of products provided.


.7 Defective products will be rejected, regardless of previous inspections. Replace products 
at own expense.


.8 Pay costs of transportation.


.9 Failure to deliver maintenance materials, spare parts, special tools and  as-builts will 
delay progress payments.


1.8 CONTENTS - EACH VOLUME
.1 Table of Contents: provide title of project;


.1 date of submission; names,


.2 addresses, and telephone numbers of Consultant and Contractor with name of 
responsible parties;


.3 schedule of products and systems, indexed to content of volume.
.2 For each product or system:


.1 List names, addresses and telephone numbers of subcontractors and suppliers, 
including local source of supplies and replacement parts.


.3 Product Data: mark each sheet to clearly identify specific products and component parts, 
and data applicable to installation; delete inapplicable information.


.4 Drawings: supplement product data to illustrate relations of component parts of 
equipment and systems, to show control and flow diagrams.


.5 Typewritten Text: as required to supplement product data. Provide logical sequence of 
instructions for each procedure, incorporating manufacturer's instructions specified in 
Section 01 45 00 - Quality Control and Section 01 77 00 - Closeout Procedures.


.6 Training: Refer to Section 01 91 13 - General Commissioning Requirements.


1.9 AS-BUILTS - RECORDING ACTUAL SITE CONDITIONS
.1 Record information on 2  sets of white print, opaque drawings, and in copy of Project 


Manual. 
.2 Provide felt tip marking pens, maintaining separate colors for each major system, for 


recording information.
.3 Record information concurrently with construction progress. Do not conceal Work until 


required information is recorded.
.4 Contract Drawings and shop drawings: legibly mark each item to record actual 


construction, including:
.1 Measured depths of elements of foundation in relation to finish first floor datum.
.2 Measured horizontal and vertical locations of underground utilities and 


appurtenances, referenced to permanent surface improvements.
.3 Measured locations of internal utilities and appurtenances, referenced to visible 


and accessible features of construction.
.4 Field changes of dimension and detail.
.5 Changes made by change orders.
.6 Details not on original Contract Drawings.
.7 References to related shop drawings and modifications.
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.5 Specifications: legibly mark each item to record actual construction, including:
.1 Manufacturer, trade name, and catalog number of each product actually 


installed, particularly optional items and substitute items.
.2 Changes made by Addenda and change orders.


.6 Other Documents: maintain manufacturer's certifications, required by individual 
specifications sections.


1.10 STORAGE, HANDLING AND PROTECTION
.1 Store spare parts, maintenance materials, and special tools in manner to prevent 


damage or deterioration.
.2 Store in original and undamaged condition with manufacturer's seal and labels intact.
.3 Store components subject to damage from weather in weatherproof enclosures.
.4 Store paints and freezable materials in a heated and ventilated room.
.5 Remove and replace damaged products at own expense and to satisfaction of 


Consultant.


1.11 WARRANTIES AND BONDS
.1 Separate each warranty or bond with index tab sheets keyed to Table of Contents listing.
.2 List Subcontractor, supplier, and manufacturer, with name, address, and telephone 


number of responsible principal.
.3 Obtain warranties and bonds, executed in duplicate by Subcontractors, suppliers, and 


manufacturers where specifically requested by individual specification sections, within 
ten days after completion of the applicable item of work.


.4 Except for items put into use with Owner's permission, leave date of beginning of time of 
warranty until the Date of Substantial Performance is determined.


.5 Verify that documents are in proper form, contain full information, and are notarized.


.6 Co-execute submittals when required.


.7 Retain warranties and bonds until time specified for submittal.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 01 78 00 - Close Out Submittals


1.2 COMMISSIONING OBJECTIVE
.1 Perform commissioning activities in order to achieve the following objectives: 


.1 Collect data on equipment and systems supplied; and to document their 
installation; 


.2 Conduct checks and tests on fully installed building component, equipment, 
systems and integrated systems to: 


.1 Verify whether they operate in accordance with requirements of Contract 
Documents; 


.2 Verify performance against design criteria and user requirements and 
measure peak capacities; 


.3 Prepare a Building Management Manual (BMM) which contains operations and 
maintenance data, as-built record documents, commissioning reports, training 
data and other critical information for future use by Facility operational staff;


.4 Ensure transfer of knowledge on the operations, maintenance and management 
of the Facility to Owner and Operational personnel by means of appropriate 
training. 


.2 Commissioning activities conducted by Owner and/or Consultant does not replace 
checks, tests, adjustments, balancing and other performance verification responsibilities 
to be performed by General and all Sub-Contractors as part of the work and as specified 
in other sections of the Specifications.


1.3 DEFINITIONS
.1 For the purpose of this contract, the following terms, used in this section, as they relate 


directly or indirectly to the commissioning process, shall be deemed to have the meaning 
as defined hereafter. 


.2 Commissioning Process: a planned program of tasks, activities and procedures carried 
out systematically during the Construction and Occupancy Stages in accordance with 
the commissioning objectives, specified in clause 1.2 above, to: 


.1 Verify whether the fully installed equipment, systems and integrated systems 
operate in accordance with Contract Documents, design criteria, manufacturers' 
recommendations and; 


.2 Ensure that appropriate documentation is compiled to effectively train Operation 
and Maintenance staff and prepare a comprehensive Building Management 
Manual (BMM). 


.3 Commission (ie: to commission a building component or system): tests and checks 
conducted  on all systems and integrated systems of Facility; carried out only after they 
are fully installed, functional and Contractor's Performance Verification responsibilities 
have been completed and approved. 


.1 Contractor provides assistance during this process by operating equipment and 
systems, by troubleshooting and making adjustments as may be required. 


.2 Systems are run under their full operation and under various modes to determine 
if they function correctly, consistently, at peak efficiency and interactively with 
each other as intended in accordance with Contract Documents, design criteria 
and manufacturers' recommendations.


.3 During these checks, adjustments may be made enhancing performance to meet 
environmental or user requirements. 


.4 Contractor: means the Contractor, however it also refers to any personnel from 
Subcontractors, including the controls subcontractors, suppliers and certified 
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manufacturer techncians with whom the Contractor contracts or obtains services for the 
performance of work and designated commissioning duties. 


.5 Consultant: persons from the civil, architectural, mechanical and electrical design 
disciplines of the consultant firm(s) engaged by Owner to prepare the final design and 
contract documents. 


.6 Design Criteria: All those factors included in the design of a Facility prescribed by the 
tenant needs or as determined by Consultant as necessary in order to meet all Facility 
functional and user operational requirements. 


.7 Installation/Start-up Checks:(sometimes referred to as pre-functional checks).  Checks 
and inspections to be performed by Contractor during the pre-start-up and start-up of a 
particular equipment or system component.


.1 Checklist sheets are to be produced, which include but are not limited to the 
following data:


.1 Product manufacturer's installation instructions and recommended 
checks and;


.2 Special procedures as specified in relevant sections of Specifications;


.3 Other items considered good installation and engineering industry 
practices deemed appropriate for proper and efficient operation.


.2 Standard Installation/Start-up Checklist sheets prepared by equipment 
manufacturer are acceptable for use. Supplement with additional data 
representative of specific project conditions as deemed required by Consultant. 


.3 Use Checklist sheets for all equipment installation. Document in writing on 
checklist the various checks made, deficiencies noted and corrective action 
taken. 


.4 Installing Sub-Contractor and/or certified manufacturers technicians, to sign 
Checklist sheets upon completion, certifying that stated checks and inspections 
have been performed. 


.8 Performance Verification: (sometimes referred to Functional Testing) checks, running 
dynamic tests and adjustments carried out by Contractor on equipment and systems, 
upon their installation, to ensure they operate correctly, efficiently and function 
independently and interactively with other systems as intended in accordance with 
contract documents and manufacturer's recommendations.


.1 Performance Verification shall not be considered part of the commissioning 
process. It is however considered an essential and integral part of Contractor's 
responsibilities in the equipment installation process which must be stringently 
conducted, successfully completed and approved by Owner before a piece of 
equipment or system is considered fully installed and functional. 


.2 Facility components and systems will not be commissioned until performance 
verification has been completed and approved. 


.9 Product Information (PI Data): a compilation of data gathered on a particular piece of 
equipment, typically produced by manufacturer, which includes nameplate information, 
installation/startup instructions, parts list, operating instructions, maintenance guidelines 
and other pertinent technical data and recommended checks that is necessary to 
prepare for start-up and functional testing and used during operation and maintenance of 
such equipment. This documentation is included in the Building Management Manual 
(BMM).


1.4 CONTRACTOR'S COMMISSIONING RESPONSIBILITIES
.1 General: 


.1 Coordinate the participation of the various subcontractors, their specialists and 
manufacturer's certified technicians in providing the commissioning activities 
described below.


.2 Workers and manufacturer's certified technicians are to be knowledgeable and 
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qualified to interpret system functions and intended design criteria. 
.3 Develop a commissioning schedule.
.4 Notify Consultant in writing when entire system is ready to be commissioned. 


Give fourteen (14) calendar day notice. 
.5 Commissioning of Facility and designated systems will only commence once that 


required documentation has been received and all installed equipment and 
systems have undergone successful performance verification. 


.6 Be aware that inspection certificate will only be issued by Consultant when: 
.1 All commissioning documentation has been received, reviewed for 


suitability and approved by Consultant; 
.2 Designated facility components and systems have been commissioned 


and; 
.3 Training has been completed and signed off on. 


.7 Non-Conformance of Performance Verification Requirements: 
.1 Should incorrectly installed or malfunctioning equipment, system 


components or associated controls be found while Facility is being 
commissioned, Contractor shall be required to re-verify 100% of all 
equipment and components within the non-functional system, including 
other related system as deemed required by Consultant, to correct 
deficiencies and ensure effective performance of the fully functional 
system as designed.


.2 Costs to correct work and any additional tests or inspections, as deemed 
required by Consultant, to determine acceptability and proper 
performance of such items to be paid for by Contractor. 


.1 Above costs held against Contractor will be as financial penalties 
in the form of progress payment reductions or holdback 
assessments. 


.2 Prior to Facility being Commissioned: 
.1 Submit commissioning documentation as specified in Clause 1.8 for use during 


commissioning. 
.2 Carryout pre-start-up and start-up of equipment. 
.3 Conduct performance verification on all installed equipment and systems. 


Ensure they are fully functional. 
.4 Address deficiencies in Work identified during performance verification of 


equipment and systems. Conduct additional performance verification checks and 
tests to ensure acceptability of Work.


.5 Arrange for special tools, devices and services, identified at commissioning 
meeting(s), as deemed required to assist with commissioning. 


.6 Provide access ladders, two way radios and other equipment required by 
Commissioning Agents to facilitate commissioning.  


.3 When Facility is being Commissioned: 
.1 Provide qualified tradespersons to be present at site to assist commissioning 


activity.
.2 Assist in commissioning architectural and structural building component, and 


mechanical, electrical and civil systems specified and as follows: 
.1 Operate designated building component, mechanical/electrical 


equipment and system under all modes of operation and conduct checks 
and tests as directed by Consultant. 


.2 Check and verify that building component, equipment, systems and 
integrated systems, including their controls, are functioning and 
responding correctly and interactively with each other. 


.3 Test systems independently and then in unison with other related 
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systems.
.4 Conduct all Commissioning checks and tests in presence of and 


witnessed by  Consultant. 
.3 Specific procedures used to commission Facility may be provided by Consultant 


which includes: 
.1 Sequential order of building component and system to be tested. 
.2 Running systems under various anticipated modes and demands 


(example: high and low cooling or heating loads, duplicating outside 
temperature conditions, fire alarm and power failure conditions etc...). 


.3 Running building controls through all sequences of operation to verify 
and confirm that equipment and systems are responding as designed 
and intended. 


.4 Operating designated equipment at peak capacities, recording output 
data against design criteria. 


.4 Run component or systems as long as necessary to effectively commission all 
items as deemed required by Consultant. 


.5 Monitor equipment and system responses. 


.6 Record test results, measurements and other data.


.7 Assist in analyzing results. Identify system deficiencies and components not 
responding as intended. 


.8 Correct deficiencies and system non-conformance issues. Adjust, calibrate or 
fine tune system components as required. Debug system software as may be 
required. 


.9 Retest systems when directed to confirm compliance. 
.4 Upon completion of Facility Commissioning:


.1 Provide training to Maintenance & Operational personnel as specified in clause 
1.7 below. 


.2 Turn over any filled-in checks sheets, reports or signed and dated certificates 
resulting from commissioning. 


.5 During Warranty period at Occupancy Stage: 
.1 Fine tune components, systems and integrated systems and continue system 


debugging to optimize Facility performance. 
.2 Rectify warranty issues. 
.3 Submit written report to Consultant.


.1 Indicate results noted and corrective action taken.


.2 Note improvements made to operating parameters and control settings.


.3 Recommend modifications deemed advisable to improve performance, 
environmental conditions, energy consumptions and other issues. 


.4 Consultant to be present during such work. 


1.5 COMMISSIONING MEETINGS
.1 Convene commissioning meetings following project meetings: as required through the 


project to coordinate commissioning requirements.
.2 Purpose: to resolve issues, monitor progress, identify deficiencies, relating to 


commissioning .
.3 Continue commissioning meetings on regular basis until commissioning deliverables 


have been addressed.
.4 At 60% construction completion stage.  Contractor to call a separate commissioning 


scope meeting to review progress including Consultant, discuss schedule of equipment 
start-up activities and prepare for commissioning .  Issues at meeting to include:


.1 Review duties and responsibilities of Contractor and subcontractors, addressing 
delays and potential problems.
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.2 Determine the degree of involvement of trades and manufacturer's 
representatives in the commissioning process.


.5 Thereafter commissioning meetings to be held until project completion and as required 
during equipment start-up and functional testing period.


.6 Meeting will be chaired by Contractor, who will record and distribute minutes within 3 
business days.


.7 Ensure Subcontractors and relevant manufacturer representatives are present at 
subsequent commissioning meetings and as required.


1.6 COMMISSIONING SCHEDULE
.1 Address commissioning activities within the construction work schedule. Clearly identify 


allocated time period for commissioning and training activities. 
.2 Provide a commissioning schedule at the 60% construction stage in order that specific 


issues and individual details of commissioning can be reviewed, discussed and dealt 
with from that period onward to project completion. Submit  updates thereafter, 


.3 Indicate allocated time period and anticipated dates for: 
.1 Submission of commissioning documentation, including O&M Manuals and 


Verification Reports
.2 Equipment and system start-up and performance verification, making them ready 


to be commissioned. 
.3 Allocated period to commission designated building components and systems. 
.4 Training period.
.5 Work during Warranty period. 


.4 Submit schedule to Consultant for review. 


.5 Day-to-day operations are to be maintained throughout the facility during the work and 
activities which may be potentially disruptive are to be included in the schedule.  After 
hours and / or overtime work may be required to facilitate day-to-day operations 
throughout the facility and should be included in the schedule.  


1.7 INSTRUCTORS
.1 Contractor and certified factory-trained manufacturers' personnel: to provide instruction 


on the following:
.1 Start-Up, operation, shut-down of equipment, components and systems.
.2 Control features, reasons for, results of, implications on associated systems of, 


adjustment of set points of control and safety devices.
.3 Instructions on servicing, maintenance and adjustment of systems, equipment 


and components.
.2 Contractor and equipment manufacturer to provide instruction on:


.1 Start-up, operation, maintenance and shut-down of equipment they have 
certified installation, started up and carried out PV tests.


1.8 TRAINING OBJECTIVES
.1 Training to be detailed and duration to ensure:


.1 Safe, reliable, cost-effective, energy-efficient operation of systems in normal and 
emergency modes under all conditions.


.2 Effective on-going inspection, measurements of system performance.


.3 Proper preventive maintenance, diagnosis and trouble-shooting.


.4 Ability to update documentation.
.2 Ability to operate equipment and systems under emergency conditions until appropriate 


qualified assistance arrives.


1.9 TRAINING MATERIALS
.1 Contractor to be responsible for content and quality.
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.2 Training materials to include:
.1 "As-Built" Contract Documents.
.2 Operating Manual.
.3 Maintenance Manual.
.4 Management Manual.
.5 Testing, Adjusting and Balancing, Performance Verification Reports and 


Certificates.
.3 Training materials to be in a format that permits future training procedures to same 


degree of detail.
.4 Supplement training materials:


.1 Multimedia presentations or other supplemental digital information.


.2 Manufacturer's training videos.
.5 Equipment models.


1.10 RESPONSIBILITIES
.1 Be responsible for:


.1 Implementation of training activities,


.2 Coordination among instructors,


.3 Quality of training, training materials,
.2 Consultant will evaluate training and materials.
.3 Upon completion of training, provide written report, signed by Instructors, witnessed by 


Consultant.
.1 Report to include a list of all attendees.


1.11 TRAINING CONTENT
.1 Training to include demonstrations by Instructors using the installed equipment and 


systems.
.2 Content includes:


.1 Review of facility and occupancy profile.


.2 Functional requirements.


.3 System philosophy, limitations of systems and emergency procedures.


.4 Review of system layout, equipment, components and controls.


.5 Equipment and system start-up, operation, monitoring, servicing, maintenance 
and shut-down procedures.


.6 System operating sequences, including step-by-step directions for starting up, 
shut-down, operation of valves, dampers, switches, adjustment of control 
settings and emergency procedures.


.7 Maintenance and servicing.


.8 Trouble-shooting diagnosis.


.9 Inter-Action among systems during integrated operation.


.10 Review of O&M documentation.
.3 Provide specialized training as specified in relevant Technical Sections of the 


construction specifications.


1.12 VIDEO-BASED TRAINING
.1 Manufacturer's videos to be used as training tool with Consultant's review and written 


approval 3 months prior to commencement of scheduled training.
.2 On-Site training videos:


.1 Record training sessions for use during future training.


.2 To be performed after systems are fully commissioned.


.3 Organize into several short modules to permit incorporation of changes.
.3 Production methods to be professional grade with good audio and video quality.
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.4 Video to be recorded digitally and submitted on CD or EEProm Drive, in accordance with 
Section 01 33 00 - Submittal Procedures.


1.13 TRAINING
.1 Commence process of familiarizing O&M personnel in the early stages of work on 


purpose and operation of various equipment and systems. Continue process throughout 
the entire construction duration. 


.1 Provide informal briefings during occasional site visits, at planned commissioning 
meetings and during the final commissioning site activities. 


.2 Conduct formal demonstration and training sessions only after all identified systems 
have been commissioned and Consultant has given approval to proceed with the 
training process. 


.3 Provide training and demonstration on equipment, sub-systems, systems and integrated 
systems.


.4 Carryout training in accordance with requirements of Section 01 91 13 - General 
Commissioning Requirements.


.5 Submit written agenda of training session(s) 4 weeks before hand for review by 
Consultant. 


.6 Submit training manuals for review 2 weeks prior to actual training. 


.7 Ensure required tools and O&M Manuals are on site for training and system 
demonstration. 


.8 As a minimum, the training sessions to cover the following information: 
.1 Introduction. 
.2 Description of the system with factory personnel being involved at appropriate 


times. 
.3 Instructions on start-up procedures including seasonal procedures, system 


check-lists and emergency procedures. 
.4 Operational procedures, including occupancy considerations, seasonal change-


over, manual and automatic operations and emergency modes. 
.5 Instruction on system shutdowns, including checklists. 
.6 Instructions on all aspects of system maintenance, including routine servicing, 


lubrication, overhaul and factory servicing. 
.7 Information concerning the scope of warranties and their use. 
.8 A description of spare parts in stock and their service. 
.9 A description of normal tools required for servicing the systems/equipment. 


.9 Submit typewritten record of training sessions given and list of attendees. Use forms of 
format approved by Consultant.


1.14 DESCRIPTION
.1 Demonstrate scheduled operation and maintenance of equipment and systems to 


Owner's personnel two weeks prior to date of final inspection.
.2 Owner will provide list of personnel to receive instructions, and will co-ordinate their 


attendance at agreed-upon times.


1.15 QUALITY CONTROL
.1 When specified in individual Sections require manufacturer to provide authorized 


representative to demonstrate operation of equipment and systems, instruct Owner's 
personnel, and provide written report that demonstration and instructions have been 
completed.


.2 Obtain signature from attendees and provide a copy in the Building Maintenance 
Manual.


1.16 SUBMITTALS
.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
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.2 Submit schedule of time and date for demonstration of each item of equipment and each 
system two weeks prior to designated dates, for Consultant's approval.


.3 Submit reports and certificates within one week after completion of demonstration, that 
demonstration and instructions have been satisfactorily completed.


.4 Record signatures of all attendees.


.5 Give time and date of each demonstration, with list of persons present.


1.17 CONDITIONS FOR DEMONSTRATIONS
.1 Equipment has been inspected and put into operation in accordance with respective 


applicable Sections.
.2 Testing, adjusting, and balancing has been performed and equipment and systems are 


fully operational.
.3 Provide copies of completed operation and maintenance manuals for use in 


demonstrations and instructions.


1.18 PREPARATIONS
.1 Verify that conditions for demonstration and instructions comply with requirements.
.2 Verify that designated personnel are present.


1.19 DEMONSTRATION AND INSTRUCTIONS
.1 Demonstrate start-up, operation, control, adjustment, trouble-shooting, sequencing, 


winter/summer operating, servicing, and maintenance of each item of equipment at 
scheduled times, at the equipment location.


.2 Instruct personnel in phases of operation and maintenance using operation and 
maintenance manuals as basis of instruction.


.3 Review contents of manual in detail to explain aspects of operation and maintenance.


.4 Prepare and insert additional data in operations and maintenance manuals when need 
for additional data becomes apparent during instructions.


1.20 COMMISSIONING DOCUMENTATION
.1 Submit the following documentation for use during commissioning and for incorporation 


thereafter into a Building Management Manual (BMM).
.2 Operations and Maintenance Manuals, Project Record Documents and other data as 


specified in Section 01 78 00 - Closeout Submittals. Data to include: 
.1 Equipment Product Information (PI Data) complete with: 


.1 Nameplate info, 


.2 Installation instructions, 


.3 Operating procedures and 


.4 Maintenance guidelines. 


.5 Reviewed shop drawings,


.6 As-built record drawings and Specifications. 
.2 Completed Installation/Start-up Checklist sheets used.
.3 Copy of any static and dynamic test and reports conducted. 
.4 Reports as specified in various trade sections. 


.3 Documentation to include detailed information and number of copies as specified for 
maintenance manuals of Section 01 78 00 - Closeout Submittals. 


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 20 00 - Concrete Reinforcing.


.2 Section 03 30 00 - Cast-in-Place Concrete.


.3 Section 03 35 00 - Concrete Finishing.


.4 Section 07 92 00 - Joint Sealants.


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CAN/CSA-A23.1-2014, Concrete Materials and Methods of Concrete 
Construction.


.2 CAN/CSA-O86-19, Engineering Design in Wood (Limit States Design).


.3 CSA O121-17, Douglas Fir Plywood.


.4 CSA O151-17, Canadian Softwood Plywood.


.5 CSA O153-13 (R2017), Poplar Plywood.


.6 CAN3-O188.0, Standard Test Methods for Mat-Formed Wood Particleboards and 
Waferboard.


.7 CSA O437 Series-93 (R2013), Standards for OSB and Waferboard.


.8 CSA S269.1-2016, Falsework for Construction Purposes.


.9 CAN/CSA-S269.3-M92 (R2013), Concrete Formwork.
.2 Council of Forest Industries of British Columbia (COFI)


.1 COFI Exterior Plywood for Concrete Formwork.


1.3 SHOP DRAWINGS
.1 Submit shop drawings for formwork and falsework in accordance with Section 01 33 00 -


Submittal Procedures.
.2 Indicate method and schedule of construction, shoring, stripping and re-shoring 


procedures, materials, arrangement of joints, special architectural exposed finishes, ties, 
liners, and locations of temporary embedded parts. Comply with CSA S269.1, for 
falsework drawings.


.3 Indicate sequence of erection and removal of formwork/falsework as directed by 
Consultant.


.4 Each shop drawing submission shall bear stamp and signature of qualified professional 
engineer registered or licensed in Province of  Prince Edward Island, Canada.


1.4 QUALITY CONTROL
.1 Pre-Pour Meeting:  Attend a quality control meeting including all relevant sub-trades to 


review the quality of the formwork, reinforcement installation, exposed concrete finishes, 
under floor services, pour sequence and related issues.


1.5 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Place materials defined as hazardous or toxic waste in designated containers.


.5 Ensure emptied containers are sealed and stored safely for disposal.


.6 Use sealers, form release and stripping agents that are non-toxic, biodegradable and 
have zero or low VOC's.


2 Products
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2.1 MATERIALS
.1 Formwork materials:


.1 For concrete without special architectural features, use wood and wood product 
formwork materials to CSA-O121.


.2 Form ties:
.1 For concrete not designated 'Architectural', use removable or snap-off metal ties, 


fixed or adjustable length, free of devices leaving holes larger than 25 mm dia. in 
concrete surface.


.3 Form release agent: non-toxic.


.4 Form release agent: chemically active release agents containing compounds that react 
with free lime present in concrete to provide water insoluble soaps, preventing concrete 
from sticking to forms. 


.5 Falsework materials: to CSA-S269.1.


.6 Sealant: to Section 07 92 00 - Joint Sealing.


3 Execution
3.1 FABRICATION AND ERECTION


.1 Verify lines, levels and centers before proceeding with formwork/falsework and ensure 
dimensions agree with drawings.


.2 Obtain Consultant's approval for framing openings not indicated on drawings.


.3 Hand trim sides and bottoms of excavation and remove loose earth from earth forms 
before placing concrete.


.4 Fabricate and erect falsework in accordance with CSA S269.1.


.5 Do not place shores and mud sills on frozen ground.


.6 Fabricate and erect formwork in accordance with CAN/CSA-S269.3 to produce finished 
concrete conforming to shape, dimensions, locations and levels indicated within 
tolerances required by CAN/CSA-A23.1.


.7 Align form joints and make watertight. Keep form joints to minimum.


.8 Locate horizontal form joints for exposed columns 2400 mm above finished floor 
elevation.


.9 Use 25 mm chamfer strips on external corners and/or 25 mm fillets at interior corners, 
joints, unless specified otherwise.


.10 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.


.11 Construct forms for architectural concrete, and place ties as indicated and/or as directed. 
Joint pattern not necessarily based on using standard size panels or maximum 
permissible spacing of ties.


.12 Build in anchors, sleeves, and other inserts required to accommodate Work specified in 
other sections. Assure that all anchors and inserts will not protrude beyond surfaces 
designated to receive applied finishes, including painting.


.13 Clean formwork in accordance with CAN/CSA-A23.1, before placing concrete.


3.2 REMOVAL
.1 Leave formwork in place for following minimum periods of time after placing concrete.


.1 72 hours for footings and abutments.
.2 Re-use formwork and falsework subject to requirements of CAN/CSA-A23.1.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 10 00 - Concrete Forming and Accessories.


.2 Section 03 30 00 - Cast-in-Place Concrete.


.3 Section 32 16 00 - Curbs, Gutters, Sidewalks and Driveways.


1.2 REFERENCES
.1 American Concrete Institute (ACI)


.1 ACI 315R-2018, Manual of Engineering and Placing Drawings for Reinforced 
Concrete Structure.


.2 American National Standards Institute/American Concrete Institute (ANSI/ACI)
.1 ANSI/ACI 315-99, Details and Detailing of Concrete Reinforcement.


.3 American Society for Testing and Materials (ASTM)
.1 ASTM A775 / A775M-91c, Specification for Epoxy-Coated Reinforcing Steel 


Bars.
.4 Canadian Standards Association (CSA)


.1 CAN/CSA-A23.1-14, Concrete Materials and Methods of Concrete Construction.


.2 CAN3-A23.3-14, Design of Concrete Structures for Buildings.


.3 CSA G30.3-M1983 (R1998), Cold Drawn Steel Wire for Concrete Reinforcement.


.4 CSA G30.5-M1983 (R1998), Welded Steel Wire Fabric for Concrete 
Reinforcement.


.5 CSA G30.14-M1983 (R1998), Deformed Steel Wire for Concrete Reinforcement.


.6 CSA G30.15-M1983 (R1998), Welded Deformed Steel Wire Fabric for Concrete 
Reinforcement.


.7 CAN/CSA-G30.18-09 (R2014), Billet-Steel Bars for Concrete Reinforcement.


.8 CAN/CSA-G40.21-13, Structural Quality Steels.


.9 CAN/CSA-G164-2018, Hot Dip Galvanizing of Irregularly Shaped Articles.


.10 CSA W186-M1990 (R2016), Welding of Reinforcing Bars in Reinforced Concrete 
Construction.


1.3 SOURCE QUALITY CONTROL
.1 Upon request, provide Consultant with certified copy of mill test report of reinforcing 


steel, showing physical and chemical analysis, minimum 4 weeks prior to commencing 
reinforcing work.


.2 Upon request inform Consultant of proposed source of material to be supplied.


1.4 SHOP DRAWINGS
.1 Submit shop drawings including placing of reinforcement in accordance with Section 01 


33 00 - Submittal Procedures.
.2 Indicate on shop drawings, bar bending details, lists, quantities of reinforcement, sizes, 


spacings, locations of reinforcement and mechanical splices if approved by Consultant, 
with identifying code marks to permit correct placement without reference to structural 
drawings. Indicate sizes, spacings and locations of chairs, spacers and hangers. 
Prepare reinforcement drawings in accordance with Reinforcing Steel Manual of 
Standard Practice - by Reinforcing Steel Institute of Canada . ANSI/ACI 315 and ACI 
315R, Manual of Engineering and Placing Drawings for Reinforced Concrete Structure.


.3 Detail lap lengths and bar development lengths to CAN3-A23.3, unless otherwise 
indicated. Provide Type A tension lap splices where indicated.


.4 Each drawing submitted shall bear the signature and stamp of qualified professional 
engineer registered to practice in Prince Edward Island.


1.5 WASTE MANAGEMENT AND DISPOSAL
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.1 Collect and separate for disposal waste material generated by this Section. 


.2 Place in appropriate on-site bins in accordance with Waste Management Plan.


.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 
condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MATERIALS


.1 Substitute different size bars only if permitted in writing by Consultant.


.2 Reinforcing steel: billet steel, grade 400, deformed bars to CAN/CSA-G30.18, unless 
indicated otherwise.


.3 Cold-drawn annealed steel wire ties: to CSA G30.3.


.4 Welded steel wire fabric: to CSA G30.5. Provide in flat sheets only.
.1 All 152 x 152 MW x 18.7 x 18.7.


.5 Chairs, bolsters, bar supports, spacers: to CAN/CSA-A23.1.


.6 Mechanical splices: subject to approval of Consultant.


.7 Steel Fiber:  DRAMIX 3D 55 / 60 to Manufacturers recommendations.


2.2 FABRICATION
.1 Fabricate reinforcing steel in accordance with CAN/CSA-A23.1, ANSI/ACI 315, and 


Reinforcing Steel Manual of Standard Practice by the Reinforcing Steel Institute of 
Canada. ACI 315R, Manual of Engineering and Placing Drawings for Reinforced 
Concrete Structures unless indicated otherwise.


.2 Obtain Consultant's approval for locations of reinforcement splices other than those 
shown on placing drawings.


.3 Upon approval of Consultant, weld reinforcement in accordance with CSA W186.


.4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending 
details and lists.


3 Execution
3.1 FIELD BENDING


.1 Do not field bend or field weld reinforcement except where indicated or authorized by 
Consultant.


.2 When field bending is authorized, bend without heat, applying a slow and steady 
pressure.


.3 Replace bars which develop cracks or splits.


3.2 PLACING REINFORCEMENT
.1 Place reinforcing steel as indicated on reviewed placing drawings and in accordance 


with CAN/CSA-A23.1.
.2 Use plain round bars as slip dowels in concrete. Paint portion of dowel intended to move 


within hardened concrete with one coat of asphalt paint. When paint is dry, apply a thick 
even film of mineral lubricating grease.


.3 Prior to placing concrete, obtain Consultant's approval of reinforcing material and 
placement.


.4 Ensure cover to reinforcement is maintained during concrete pour.


.5 Protect epoxy coated portions of bars with covering during transportation and handling.


.6 Provide concrete half-bricks to support welded wire mesh in proper position in floor slabs 
during placing of concrete.


3.3 FIELD TOUCH-UP
.1 Touch up damaged and cut ends of epoxy coated or galvanized reinforcing steel with 
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compatible finish to provide continuous coating.


END OF SECTION
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1 General
1.1 DESCRIPTION OF WORK


.1 The work of this Section comprises the furnishings of all equipment, labor and materials 
necessary for the provision of all concrete for the work of this project, which includes but 
is not necessarily limited to, the following:


.1 All concrete work required for the building which includes, but is NOT necessarily 
limited to:


.1 Foundation walls, retaining walls, footings, slab-on-grade and concrete 
topping for steel deck and metal stairs.  


.2 All concrete work including housekeeping pads and reinforcement, both 
inside and outside of building, required for the work of Mechanical and 
Electrical Division. This work will be the financial responsibility of, and 
carried out by the General Contractor under the direction of the 
Mechanical and Electrical Division Subcontractors, respectively.


1.2 RELATED REQUIREMENTS
.1 Section 03 10 00 - Concrete Forming and Accessories.
.2 Section 03 20 00 - Concrete Reinforcing.
.3 Section 03 35 00 - Concrete Finishing.
.4 Section 05 50 00 - Metal Fabrications.
.5 Section 31 23 00 - Excavation and Fill
.6 Section 32 16 00 - Curbs, Gutters, Sidewalks and Driveways


1.3 REFERENCES
.1 American Society for Testing and Materials (ASTM)


.1 ASTM C109/C109M-16, Test Method for Compressive Strength of Hydraulic 
Cement Mortars (Using 2 in. or 50-mm Cube Specimens).


.2 ASTM C260-10a (2016), Specification for Air-Entraining Admixtures for 
Concrete.


.3 ASTM C309-11, Specification for Liquid Membrane-Forming Compounds for 
Curing Concrete.


.4 ASTM C332-17, Specification for Lightweight Aggregates for Insulating 
Concrete.


.5 ASTM C494-17, Specification for Chemical Admixtures for Concrete.


.6 ASTM C827-16, Test Method for Change in Height at Early Ages of Cylindrical 
Specimens from Cementitious Mixtures.


.7 ASTM C939-16a, Test Method for Flow of Grout for Preplaced-Aggregate 
Concrete.


.8 ASTM D1751-04 (2013), Specification for Preformed Expansion Joint Fillers for 
Concrete Paving and Structural Construction (Non extruding and Resilient 
Bituminous Types).


.9 ASTM D1752-04a (2013), Specification for Preformed Sponge Rubber and Cork 
Expansion Joint Fillers for Concrete Paving and Structural Construction.


.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-51.34-M86, Vapor Barrier, Polyethylene Sheet for Use in Building 


Construction.
.3 Canadian Standards Association (CSA)


.1 CAN/CSA-A3000-18, Cementitious Materials Compendium.


.2 CAN/CSA-A23.1-14, Concrete Materials and Methods of Concrete Construction.


.3 CAN/CSA-A23.2-14, Methods of Test for Concrete.


.4 CAN/CSA-A5 Portland Cement.  
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1.4 CERTIFICATES
.1 Submit certificates in accordance with Section 01 33 00 - Submittal Procedures.
.2 Provide certification that mix proportions selected will produce concrete of quality, yield 


and strength as specified in concrete mixes, and will comply with CAN/CSA-A23.1.
.3 Provide certification that plant, equipment, and materials to be used in concrete comply 


with requirements of CAN/CSA-A23.1.


1.5 TESTING AND INSPECTION
.1 Testing and inspection of concrete and concrete materials will be carried out by testing 


laboratory engaged and paid by the Owner in accordance with Section 01 29 83 -
Payment Procedures: Testing Laboratory Services. Frequency of tests will be 
determined by the testing laboratory.


.2 Remove defective concrete and embedded debris and repair as directed by Consultant.


1.6 QUALITY ASSURANCE
.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
.2 Pre-Pour Meeting:


.1 Convene a pre-pour meeting 2 weeks prior to beginning concrete works.


.2 Ensure concrete forming, finishing and concrete supplier personnel, attend.


.3 Verify project requirements.


.4 Review all aspects of the work including construction sequence, access to work 
by other Trade Contractors, Quality of falsework for trueness to dimensions, 
quality of finish expected at exposed concrete and all other aspects of the work.


.3 Submit to Consultant, minimum 4 weeks prior to starting concrete work, valid and 
recognized certificate from plant delivering concrete.


.4 Minimum 4 weeks prior to starting concrete work, submit proposed quality control 
procedures for review by Consultant on following items:


.1 Falsework erection.


.2 Hot weather concrete.


.3 Cold weather concrete.


.4 Curing.


.5 Finishes.


.6 Formwork removal.


.7 Joints.


1.7 ENVIRONMENTAL CONDITIONS
.1 Provide all protection during concrete placing and curing in hot and in cold weather, and 


to CAN/CSA-A23.1, Clause 21.
.2 Prior to placing, ensure that all needed material and equipment is on hand, and obtain 


the Consultant's approval for particular methods to be used.


1.8 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Use excess concrete for: additional paving, post footing anchorage, swale rip-rap 
reinforcing, mud slab, flowable fill, retaining wall footing ballast, storm structure covers, 
underground utility pipe kickers, storm pipe flared end section, toe wash protection, 
shoulder and toe outfall restraints for temporary erosion pipes.


.5 Use trigger operated spray nozzles for water hoses.


.6 Designate a cleaning area for tools to limit water use and runoff.
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.7 Carefully coordinate the specified concrete work with weather conditions.


.8 Ensure emptied containers are sealed and stored safely for disposal.


.9 Prevent plasticizers, water-reducing agents and air-entraining agents from entering 
drinking water supplies or streams. Using appropriate safety precautions, collect liquid or 
solidify liquid with an inert, noncombustible material and remove for disposal. Dispose of 
all waste in accordance with applicable local, provincial and national regulations.


.10 Choose least harmful, appropriate cleaning method which will perform adequately.


2 Products
2.1 MATERIALS


.1 Portland cement: to CAN/CSA-A5.


.2 Blended hydraulic cement: to CSA A362-98.


.3 Supplementary cementing materials: to CAN/CSA-A23.5.


.4 Cementitious hydraulic slag: to CAN/CSA-A363.


.5 Water: to CAN/CSA-A23.1.


.6 Aggregates: to CAN/CSA-A23.1. Coarse aggregates to be normal density.


.7 Air entraining admixture: to CSA CAN3 - A 266.1.


.8 Chemical admixtures: to CSA CAN3 - A 266.2. Consultant to approve accelerating or set 
retarding admixtures during cold and hot weather placing.


.9 Shrinkage compensating grout: premixed compound consisting of metallic aggregate, 
Portland cement, water reducing and plasticizing agents.


.1 Compressive strength: 50 MPa at 28 days.


.2 Consistency:
.1 Fluid: to ASTM C827. Time of efflux through flow cone (ASTM C939), 


under 30s.
.2 Flowable: to ASTM C827. Flow table, 5 drops in 3s, (ASTM C109, 


applicable portion) 125 to 145%.
.3 Plastic: to ASTM C827. Flow table, 5 drops in 3s, (ASTM C109, 


applicable portions) 100 to 125%.
.4 Dry pack to manufacturer's requirements.


.3 Net shrinkage at 28 days: maximum nil %.
.10 Curing compound: to CAN/CSA-A23.1 white and to ASTM C309, Type 1-chlorinated 


rubber.  Coordinate with finish floor materials for compatibility.
.11 Premoulded joint fillers:


.1 Bituminous impregnated fiber board: to ASTM D1751.
.12 Polyethylene film: 10 mil thickness to CAN/CGSB-51.34.
.13 Joint Sealer: chemical curing, multi-component, Class B, Type I for horizontal joints, 


Type II for vertical joints to CAN/CGSB 19.24.
.14 Under slab Vapor Barrier: polyolefin-based resin chemical barrier to meet ASTM E-1745 


Class A, B and C.
.1 Acceptable Material:


.1 Perminator, Sealtight distributed by W.R. Meadows.


2.2 MIXES
.1 Proportion normal density concrete in accordance with CAN/CSA-A23.1, Alternative 1 to 


give following properties:
.1 Concrete foundation walls and footings, except where specified otherwise:


.1 Cement: use Type 10 Portland cement.


.2 Minimum compressive strength at 28 days: 25 MPa.


.3 Class of exposure: F-2.


.4 Nominal size of coarse aggregate: 20mm.


Queens County Highway Depot, Brackley, PE Section 03 30 00
Pandemic Warehouse Cast-in-Place Concrete
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 3







Coles Associates Ltd. Architects & Engineers


.5 Slump at point and time of discharge: 80mm +/- 20.


.6 Air content: 4 to 7%.
.2 Concrete floor slabs generally:


.1 Cement: use Type 10 Portland cement.


.2 Minimum compressive strength at 28 days: 30 MPa.


.3 Class of exposure: N.


.4 Nominal size of coarse aggregate: 20mm.


.5 Slump at point and time of discharge: 80mm +/- 20.
.3 Exterior Concrete Slabs and Sidewalks:


.1 Cement: use Type 10 Portland cement.


.2 Minimum compressive strength at 28 days: 35 MPa.


.3 Class of exposure: C-2.


.4 Nominal size of course aggregate: 20 mm.


.5 Slump at point and time of discharge: 80 mm +/- 20.


.6 Air content: to Table 10.
.2 If requested by Consultant, provide certification that plant, equipment, and all materials 


to be used in concrete comply with the requirements of CAN/CSA-A23.1.
.3 Use of calcium chloride not permitted.


2.3 ADMIXTURES
.1 Admixtures will be permitted only to correct deficiency in mixture or to make 


correct placement requirements as recommended by Testing Laboratory and 
approved by Consultant.


.2 Use of accelerating admixtures, if approved by Consultant, will not relax cold 
weather placement requirements of CAN/CSA-A23.1. Use of calcium chloride 
not permitted.


3 Execution
3.1 PREPARATION


.1 Obtain Consultant's approval before placing concrete. Provide 24 hours notice 
prior to placing of concrete.


.2 Pumping of concrete will be permitted.  Place concrete in accordance with CAN/
CSA-A23.1 to meet all requirements of mix design at point of placement.


.3 Ensure reinforcement and inserts are not disturbed during concrete placement.


.4 Prior to placing of concrete obtain Consultant's approval of proposed method for 
protection of concrete during placing and curing in adverse weather.


.5 Maintain accurate records of poured concrete items to indicate date, location of 
pour, quality, air temperature and test samples taken.


.6 In locations where new concrete is doweled to existing work, drill holes in 
existing concrete. Place steel dowels of deformed steel reinforcing bars  and 
pack solidly with shrinkage compensating grout or as noted on drawings to 
anchor and hold dowels in positions as indicated.


.7 Do not place load upon new concrete until authorized by Consultant.


3.2 CONSTRUCTION
.1 Do cast-in-place concrete work in accordance with CAN/CSA-A23.1.
.2 Sleeves and inserts.


.1 Do not eliminate or displace reinforcement to accommodate hardware. If inserts 
cannot be located as specified, obtain approval of modifications from Consultant 
before placing of concrete.


.2 Check locations and sizes of sleeves and openings shown on drawings.
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.3 Sleeve, do not core required openings.
.3 Anchor bolts.


.1 Set anchor bolts to templates under supervision of appropriate trade prior to 
placing concrete.


.4 Placing Grout:  Place shrinkage compensating grout under base plates for structural 
steel and other equipment, using procedures in accordance with manufacturer's 
recommendations, which result in 100%, contact over grouted area.


.1 Refer to structural drawings for thickness and edge profile of grout under base 
plate for structural steel.


.5 Finishing.
.1 Finish concrete to CAN/CSA-A23.1 with final finishing as follows:


.1 Foundation walls: ensure that all form ties etc. are cut back to minimum 
15mm below surface and depressions packed with cement mortar.  
Remove fins and other projections on exterior face to provide smooth 
surface for installation of membrane waterproofing, damp proofing, 
insulation or polyethylene slip sheet, as applicable at exterior and 
insulation on interior.


.2 Refer to Section 03 35 00 for interior & exterior slab finish.
.6 Joint fillers.


.1 Furnish filler for each joint in single piece for depth and width required for joint, 
unless otherwise authorized by Consultant. When more than one piece is 
required for a joint, fasten abutting ends and hold securely to shape by stapling 
or other positive fastening.


.2 Locate and form isolation joints as indicated. Install joint filler.


.3 Use 12 mm thick joint filler to separate slabs-on-grade from vertical surfaces and 
extend joint filler from bottom of slab to within 12 mm of finished slab surface 
unless indicated otherwise.


.7 Under Slab Vapor Barrier.
.1 Install Under slab Vapor Barrier directly under concrete slabs-on-grade inside 


building.
.2 Lap membrane minimum 150 mm at joints and seal.
.3 Seal punctures in membrane before placing concrete. Use patching material at 


least 150 mm larger than puncture and seal.
.8 Polyethylene Slip Sheet/Bond Breaker.


.1 Install 10mil polyethylene slip-sheet at exterior face of all foundation walls from 
top of footing to future finished grade. Provide temporary support until backfilling 
is completed.


.2 Use 10mil polyethylene sheet as bond breaker between foundation walls and 
slabs-on-grade and slabs on steel floor decking. Provide temporary support until 
slabs are placed. Trim flush with top of slab.


.9 Under Slab Rigid Insulation:
.1 Install rigid insulation as indicated. 


3.3 SITE TOLERANCE
.1 Concrete tolerance in accordance with CAN/CSA-A23.1 straight edge method.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 30 00 - Cast-in-Place Concrete.


.2 Section 32 16 00 - Curbs, Gutters, Sidewalks and Driveways


1.2 DESCRIPTION OF WORK
.1 The work of this section comprises the furnishing of all labor, material and equipment 


necessary for the following, in accordance with the requirements of this Section and as 
shown on the Drawings.


.1 Finishing of all interior floor slabs, stair treads and landings and in-fill areas.


.2 Finishing of exterior slabs at entrances, exits and walkways.


.3 Supply and application of all curing, sealing, hardening compounds.


.4 Saw-cutting of all saw-cut control joints.


.5 Filling of saw-cut control joints at interior concrete floor slabs.


.6 Sandblasting concrete finishes.


1.3 REFERENCES
.1 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-25.20-95 , Surface Sealer for Floors.
.2 Canadian Standards Association (CSA)


.1 CSA-A23.1-09 , Concrete Materials and Methods of Concrete Construction.


1.4 PERFORMANCE REQUIREMENTS
.1 Product quality and quality of work in accordance with Section 01 61 00 - Common 


Product Requirements.
.2 Submit written declaration that components used are compatible and will not adversely 


affect finished flooring products and their installation adhesives.


1.5 PRODUCT DATA
.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 01 33 


00 - Submittal Procedures. WHMIS MSDS acceptable to Labour Canada and Health and 
Welfare Canada for concrete floor treatment materials. Indicate VOC content.


.3 Include application instructions for concrete floor treatments.


1.6 ENVIRONMENTAL REQUIREMENTS
.1 Work area:


.1 Make the work area water tight protected against rain and detrimental weather 
conditions.


.2 Temperature:
.1 Maintain ambient temperature of not less than 10°C from 7 days before 


installation to at least 48 hours after completion of work and maintain relative 
humidity not higher than 80% during same period.


.3 Moisture:
.1 Ensure concrete substrate is within moisture limits prescribed by flooring 


manufacturer.
.4 Safety:


.1 Comply with requirements of Workplace Hazardous Materials Information 
System (WHMIS) regarding use, handling, storage, and disposal of hazardous 
materials.


.5 Ventilation:
.1 Contractor will arrange for ventilation system to be operated during installation of 
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concrete floor treatment materials.
.2 Ventilate enclosed spaces in accordance with Section 01 51 00 - Temporary 


Utilities.
.3 Provide continuous ventilation during and after coating application. 


1.7 QUALITY CONTROL
.1 Pre-Pour Meeting


.1 Attend a pre-pour quality control meeting including all relevant sub-trades to 
review the quality of exposed concrete finishes, hardener/sealer application, saw 
cuts, prepared sub-base, under floor services, pour sequence and related 
issues.


.2 Prior to pouring concrete, provide a 750mm high x 450mm x 450mm sample 
complete with chamfered corners for the purpose of establishing finish quality of 
exposed concrete columns, walls and ceilings.


.3 The quality of the finished concrete is to be equal or better than the accepted 
sample.


.4 Where the quality of finished concrete falls short of accepted sample for exposed 
concrete, the Contractor must pay all associated costs to achieve quality of 
exposed concrete as provided by approved sample.


1.8 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Place materials defined as hazardous or toxic waste in designated containers.


.5 Ensure emptied containers are sealed and stored safely for disposal.


.6 Use chemical hardeners that are non-toxic.


.7 Dispose of surplus chemical and finishing materials in accordance with federal, 
provincial and municipal regulations.


.8 Dispose of waste from stripping of floors in a manner that will not have unfavorable 
effects on the environment.


2 Products
2.1 SEALING COMPOUNDS


.1 Surface sealer: to CAN/CGSB-25.20, Type 1 - solvent-based, clear .


.2 Surface sealers may not be manufactured or formulated with aromatic solvents 
hexavelant chromium and their compounds.


2.2 CURING AND SEALING COMPOUNDS
.1 Curing and sealing compound for floor slabs: liquid type, water-based acrylic to ASTM 


C-309.
.1 Acceptable Material:


.1 Meadows "Vocomp 20".


.2 CPD Acrylic Cure and Seal (Water Based).


.3 Sternson Florseal WB.


.4 Master Builders "Master-Kure-100W".


.5 Pecora DynaTrol II SG.
.2 Refer to structural drawings for sealing requirement for Warehouse floor. 
.3 Flexible Saw-Cut Control Joint Filler:


.1 Two component, non-priming, self-leveling, chemical curing polyurethane 
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sealant.
.2 Acceptable Material:


.1 Tremco "THC-900".


.2 Sonneborn "SL-2".


.3 Pecora NR 200.
.4 Use compatible additives, admixtures, curing compounds and hardeners.
.5 Do not sprinkle dry cement or dry cement and sand mixture over concrete surfaces.


2.3 MIXES
.1 Mixing, ratios and application in accordance with manufacturer's instructions.


3 Execution
3.1 EXAMINATION


.1 Verify that slab surfaces are ready to receive work and elevations are as indicated on 
shop drawings. Refer also to Section 03 10 00 - Concrete Forming and Accessories.


3.2 PREPARATION OF EXISTING SLAB
.1 Rub exposed sharp edges of concrete with carborundum to produce 3 mm radiused 


edges unless otherwise indicated .
.2 Saw cut control joints to CSA-A23.1, 24 hours maximum after placing of concrete. Saw 


cuts not cut straight will be rejected and concrete replaced.
.3 Use strong solvent to remove chlorinated rubber or existing surface coatings.
.4 Use protective clothing during stripping of chlorinated rubber or existing surface 


coatings.


3.3 APPLICATION
.1 After floor treatment is dry, seal control joints and joints at junction with vertical surfaces 


with Joint Filler.
.2 Apply floor treatment in accordance with Sealer manufacturer's written instructions.
.3 Clean over spray. Clean sealant from adjacent surfaces.
.4 Co-ordinate curing and sealing compounds with floor finishes.


3.4 CONCRETE FINISHES
.1 Finish concrete in accordance with CAN3-A23.1.


.1 Interior floor slabs: Hard, smooth dense, troweled to flat tolerance classification 
(5mm in 3m).


.2 Finishes:
.1 Anticipate that 50% of foundation walls will be exposed concrete.
.2 Exposed concrete is to be smooth, even, joints are to be rubbed to 


remove joint edges and free from excess air pockets.  All as evaluated 
against the submitted sample.


.2 Do not sprinkle dry cement or dry cement and sand mixture over concrete surfaces.


.3 Saw cut crack control joints to CAN3-A23.1, to match existing locations and to layouts 
indicated on drawings.


3.5 APPLICATION OF CURING AND SEALING COMPOUNDS
.1 Apply in strict accordance with manufacturer's instructions and at rate recommended by 


manufacturer to meet moisture-retention requirements of ASTM C309.
.2 Apply to concrete floor slab using appropriate type as specified under PART2 of this 


section.  Use ONLY curing and sealing compound by same manufacturer as 
manufacturer of hardener, and recommended by manufacturer as compatible with 
hardener.  


.1 Where applicable apply curing and sealing compound following application of 
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hardener at time recommended by manufacturer.
.2 Coordinate with finish schedule for applied flooring.


3.6 PROTECTION
.1 Protect finished installation in accordance with manufacturer's instructions.


3.7 FILLING OF SAW-CUT CONTROL JOINTS
.1 Clean and prepare saw-cut control joints at interior floor slabs to joint filler 


manufacturer's requirements.
.2 Install self-leveling sealant at the bottom of all saw-cut control joints in the concrete floor 


slabs.
.3 Install cementitious joint filler over flexible sealant in all joints.  Strike filler flush with 


surface of concrete slab and leave ready for installation of floor finish.


3.8 APPLICATION OF EXTERIOR SEALING COMPOUNDS
.1 After concrete has cured for thirty (30) days apply sealing compound to all exterior 


concrete walks, in accordance with manufacturer's recommendations.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 09 91 00 - Painting.


1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM)


.1 ASTM A36/A36M-08, Specification for Carbon Structural Steel.


.2 ASTM A325M-00, Specification for High-Strength Bolts for Structural Steel Joints 
Metric.


.3 ASTM A490M-09a, Specification for High-Strength Steel Bolts, Classes 10.9 and 
10.9.3, for Structural Steel Joints (Metric).


.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB 85.10-99, Protective Coatings for Metals.


.3 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer's 
Association (CPMA).


.1 CISC/CPMA 1-73b, Quick-Drying, One-Coat Paint for Use on Structural Steel.


.2 CISC/CPMA 2-75, Quick-Drying, Primer for use on Structural Steel.
.4 Canadian Standards Association (CSA International)


.1 CSA G40.20-04/G40.21-04, General Requirements for Rolled or Welded 
Structural Quality Steel/Structural Quality Steel.


.2 CAN/CSA G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.


.3 CSA S16-09, Design of Steel Structures.


.4 CSA S136-07, North American Specification for the Design of Cold Formed Steel 
Structural Members, Includes Update No. 1 (2009), Update No. 2 (2010).


.5 CSA-S136.1-07, Commentary on CSA Standard S136.


.6 CSA W47.1-09, Certification of Companies for Fusion Welding of Steel.


.7 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding.


.8 CSA W55.3-08, Certification of Companies for Resistance Welding of Steel and 
Aluminum.


.9 CSA W59-03(R2008), Welded Steel Construction (Metal Arc Welding).
.5 Master Painters Institute


.1 MPI-INT 5.1-98, Structural Steel and Metal Fabrications.


.2 MPI-EXT 5.1-98, Structural Steel and Metal Fabrications.


1.3 QUALITY CONTROL
.1 At least 4 weeks prior to fabrication of structural steel, submit eight (8) copies of mill test 


reports showing chemical and physical properties and other details of steel to be 
incorporated into work. Such mill test reports shall be certified by qualified metallurgists 
confirming that tests conform to requirements of CAN/CSA G40.20 and CAN/CSA 
G40.21.


.2 Minimum four (4) weeks before bolts, nuts and washers are required on site, the 
Contractor must provide the Consultant with the following:


.1 Name of manufacturer of bolts, nuts and washers.


.2 Certificate of Compliance issued by manufacturer stating that nuts, bolts and 
washers meet the standard(s) required by this specification.


.3 All structural steel and bolts, nuts and washers used on this project to be manufactured 
and supplied by Canadian Mills.


1.4 DESIGN REQUIREMENTS
.1 Design details and connections in accordance with requirements of CAN/CSA-S16 to 


resist forces, moments, shears and allow for movements indicated.
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.2 Shear connections:
.1 Select framed beam shear connections from an industry accepted publication 


such as "Handbook of the Canadian Institute of Steel Construction" when 
connection for shear only (standard connection) is required.


.2 If shears are not indicated, select or design connections to support reaction from 
maximum uniformly distributed load that can be safely supported by beam in 
bending, provided no point loads act on beam.


.3 For connections, submit sketches and design calculations stamped and signed by 
qualified professional engineer registered or licensed in the Province of Prince Edward 
Island in Canada.


1.5 SHOP DRAWINGS
.1 Submit shop drawings including fabrication and erection documents and materials list in 


accordance with Section 01 33 00 - Submittal Procedures.
.2 Erection drawings: indicate details and information necessary for assembly and erection 


purposes including:
.1 Description of methods.
.2 Sequence of erection.
.3 Type of equipment used in erection.
.4 Temporary bracings.


.3 Ensure Fabricator drawings showing designed assemblies, components and 
connections are stamped and signed by qualified professional engineer licensed in the 
province of Prince Edward Island, Canada.


.4 The Consultant may provide an electronic set of documents for the Contractor's 
preparation of shop drawings but for a fee. 


1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Divert unused metal materials from landfill to metal recycling facility.


.5 Divert unused paint material from landfill to official hazardous material collections site.


2 Products
2.1 MATERIALS


.1 Structural steel: to CAN/CSA-G40.20/G40.21 Grade 350W.


.2 HSS Sections:  Class C, Grade 350W.


.3 Structural steel cast-in-place anchor bolts: to CAN/CSA-G40.20/G40.21.


.4 Cold-rolled sections: to CSA S136-94 and ASTM A607, Grade 50.


.5 Bolts, nuts and washers: to ASTM A307.


.6 Welding materials: to CSA W48 Series and certified by Canadian Welding Bureau.


.7 Shop paint primer: to CISC/CPMA1.


.8 Hot dip galvanizing: galvanize steel, where indicated, to CAN/CSA-G164,  minimum zinc 
coating of 300 g/m2.


.9 Anchor bolts:  fabricated from material conforming to CSA -G40.21, Grade 300W, with 
yield strength 300 MPa; nuts and washers to be of equal or greater strength than bolts.


2.2 SHOP PAINTING
.1 Clean, prepare surfaces and shop prime structural steel in accordance with CAN/CSA-


S16.
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.2 Clean members, remove loose mill scale, rust, oil, dirt and other foreign matter. Prepare 
surface according to SSPC-SP-6.


.3 Apply one coat of primer in shop to steel surfaces, except:
.1 Surfaces to be encased in concrete.
.2 Surfaces and edges to be field welded.
.3 Contact surfaces of friction-type connections.
.4 Below grade surfaces in contact with soil.


.4 Maintain dry condition and 5 degrees C minimum temperature until paint is thoroughly 
dry.


.5 Strip paint from bolts, nuts, sharp edges and corners before prime coat is dry.


3 Execution
3.1 GENERAL


.1 Structural steel work: in accordance with CAN/CSA-S16.


.2 Welding: in accordance with CSA W59.


.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of 
steel structures and/or CSA W55.3 for resistance welding of structural components.


.4 Steel fabrication companies to be Canadian Institute of Steel Construction (CISC) 
certified.


3.2 CONNECTION TO EXISTING WORK
.1 Verify dimensions and condition of existing work, report discrepancies and potential 


problem areas to Consultant for direction before commencing fabrication.


3.3 FABRICATION
.1 Fabricate structural steel in accordance with CAN/CSA-S16 and in accordance with 


reviewed shop drawings.
.2 Continuously seal members by continuous welds. Grind smooth.
.3 Provide punched holes for 11 to 27mm in diameter for attachment of other work. 
.4 Reinforce openings to maintain required design strength.
.5 Fabricate all closure angles at edge of deck and at all openings as indicated on 


drawings.
.6 Fabricate all masonry lateral support angles to lengths and in quantities required.


3.4 MARKING
.1 Mark materials in accordance with CAN/CSA G40.20/G40.21. Do not use die stamping. 


If steel is to be left in unpainted condition, place marking at locations not visible from 
exterior after erection.


.2 Match marking: shop mark bearing assemblies and splices for fit and match.


3.5 ERECTION
.1 Erect structural steel, as indicated and in accordance with CAN/CSA-S16 and in 


accordance with reviewed shop drawings.
.2 Install all miscellaneous steel sections, plates, etc., indicated on the structural drawings.
.3 Field cutting or altering structural members: to approval of Consultant.
.4 Clean with mechanical brush and touch up shop primer to bolts, rivets, welds and 


burned or scratched surfaces at completion of erection.
.5 Continuously seal members by continuous welds where indicated. Grind smooth.


3.6 FIELD QUALITY CONTROL
.1 Inspection and testing of materials and workmanship if required will be carried out by 


testing laboratory designated by the Owner and paid for by the Owner except as follows:
.2 At the Contractor's discretion, either one of the following two (2) options may be used to 
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confirm that the bolted connections have been properly torqued.
.1 The use of tension control bolts (TCB) in accordance with CAN/CSA S-16.1.
.2 Engage and pay for the services of a testing laboratory, acceptable to the 


Consultant, to carry out random torque tests on bolted connections, at locations 
and in numbers determined by the testing laboratory to be sufficient provide a 
written report confirming that from their tests, it is their opinion that all bolted 
connections have been torqued in accordance with the specified requirements.


.3 Provide safe access and working areas for testing on site, as required by testing agency 
and as authorized by Consultant.


.4 Submit test reports to Consultant within three (3) weeks of completion of inspection.


3.7 FIELD PAINTING
.1 Touch up damaged surfaces and surfaces without shop coat with primer to 


SSPC-SP-6 except as specified otherwise. Apply in accordance with CAN/CGSB 
85.10.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 04 05 00 - Common Work Results for Masonry.


.2 Section 05 12 23 - Structural Steel for Buildings.


.3 Section 05 31 00 - Steel Decking.


.4 Section 09 91 00 - Painting.


1.2 REFERENCES
.1 Canadian General Standards Board (CGSB)


.1 CAN/CGSB 1.40-97, Anti corrosive Structural Steel Alkyd Primer.


.2 CAN/CGSB 1.105-M91, Quick Drying Primer.


.3 CAN/CGSB 85.10-99, Protective Coatings for Metals.


.4 CAN/CGSB 85.100-93, Painting.


.5 CGSB 85 GP-14M-78, Painting Steel Surfaces Exposed to Normally Dry 
Weather.


.6 CSA G40.21-04, Structural Quality Steel.


.7 CSA S136-07, North American Specification for the Design of Cold Formed Steel 
Structural Members, Includes Update No. 1 (2009), Update No. 2 (2010).


.2 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer's 
Association (CPMA)


.1 CISC/CPMA 2-75, Quick-Drying, Primer for Use on Structural Steel.


.2 CISC/CPMA 1-73a, Quick-Drying, One-Coat Paint for Use on Structural Steel.
.3 Canadian Standards Association (CSA International)


.1 CSA G40.20-04/G40.21-04, General Requirements for Rolled or Welded 
Structural Quality Steel/Structural Quality Steel.


.2 CSA S16-09, Design of Steel Structures.


.3 CSA S136-07, North American Specification for the Design of Cold Formed Steel 
Structural Members, Includes Update No. 1 (2009), Update No. 2 (2010).


.4 CSA W47.1-09, Certification of Companies for Fusion Welding of Steel.


.5 CSA W55.3-08, Certification of Companies for Resistance Welding of Steel and 
aluminum.


.6 CSA W59-03(R2008), Welded Steel Construction (Metal Arc Welding).


1.3 QUALITY ASSURANCE
.1 At least 4 weeks prior to fabrication of steel joists, submit 8 copies of mill test reports at 


least 4 weeks prior to fabrication of steel joists and accessories. Reports to show:
.1 Chemical and physical properties.
.2 Other details of steel to be incorporated into work.
.3 Certification by qualified metallurgists confirming that tests conform to 


requirements of CSA G40.20/G40.21
.2 Supply affidavit prepared by fabricator of structural steel joists stating that materials and 


products used in fabrication conform to this specification.
.3 All steel joists used on this project to be fabricated in Canada from steel manufactured in 


Canada by Canadian Mills.


1.4 DESIGN OF STEEL JOISTS AND BRIDGING
.1 Design steel joists and bridging to carry loads indicated on drawings in accordance with 


CAN/CSA-S16.1.
.2 Deflection under live load, as applicable, shall not exceed 


.1 1/240th of span for roof joists


.2 Camber for dead load with deflection as noted above for live load is acceptable.


Queens County Highway Depot, Brackley, PE Section 05 21 00
Pandemic Warehouse Steel Joist Framing
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 1







Coles Associates Ltd. Architects & Engineers


.3 Design floor joists over (9000 mm) 30 feet span for a minimum frequency of 8HZ.


.4 Submit 3 copies for calculations and joist design drawings for typical joists for Consultant 
to review at least 4 weeks prior to fabrication and/or delivery.


1.5 SHOP DRAWINGS
.1 Submit shop details and erection drawings in accordance with Section 01 33 00 -


Submittal Procedures.
.2 Submit drawings stamped and signed by qualified professional engineer registered in 


province of Prince Edward Island, Canada.
.3 Indicate on erection drawings, relevant details such as joist mark, depth, spacing, 


bridging lines, bearing, anchorage and details.
.4 Provide particulars, on shop drawings, relative to joist geometry, framed openings, 


splicing details, bearing and anchorage. Include member size, properties, specified and 
factored member loads, and stresses under various loadings, deflection and camber.


.5 Reproduction of contract drawings for use as shop/erection drawings is permitted only 
with Consultant's approval.


1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory  at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Divert unused metal materials from landfill to metal recycling facility.


.5 Dispose of unused paint material at official hazardous material collections site.


2 Products
2.1 MATERIALS


.1 Structural steel: to CSA-G40.20/G40.21.


.2 Welding materials: to CSA-W59 with CSA-W59S1.


.3 Shop paint primer: to CAN/CGSB-1.40.
NOTE:  All primer to be color grey and remain unpainted after installation. 


2.2 FABRICATION
.1 Fabricate steel joists and accessories as indicated in accordance with CAN/CSA-S16.1 


and in accordance with reviewed shop drawings
.2 Weld in accordance with CSA-W59 and with CSA-W59S1.
.3 Provide top chord extensions where required.
.4 Provide diagonal and horizontal bridging and anchorages as indicated and in 


accordance with CAN/CSA-16.1


2.3 SHOP PAINTING
.1 Clean, prepare and shop prime surfaces of steel joists to CAN/CSA-S16.
.2 Clean members of loose mill scale, rust, oil, dirt and other foreign matter. Prepare 


surfaces in accordance with SSPC SP1 solvent cleaning.
.3 Apply one coat of CISC/CPMA 1-73a shop paint primer to steel surfaces to achieve 


maximum dry film thickness of 0.038 mm to 0.05 mm except:
.1 Surfaces to be encased in concrete.
.2 Surfaces to receive field installed stud shear connectors and steel decks.
.3 Surfaces and edges to be field welded.
.4 Faying surfaces of friction-type connections.


.4 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5 
deg C.
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.5 Maintain dry condition and 5 degrees C minimum temperature until paint is thoroughly 
dry.


.6 Strip paint bolts, nuts, sharp edges and corners before prime coat is dry.


3 Execution
3.1 GENERAL


.1 Structural steel work: in accordance with CAN/CSA-S16.


.2 Welding: in accordance with CSA-W59 and with CSA-W59S1.


.3 Companies to be certified under Division 1 or 2.1 of CSA-W47.1 for fusion welding and/
or CSA-W55.3 for resistance welding.


.4 Provide certification that welded joints are qualified by Canadian Welding Bureau.


.5 Steel fabrication companies to be Canadian Institute of Steel Construction (CISC) 
certified.


3.2 CONNECTION TO EXISTING WORK
.1 If and where applicable verify dimensions and condition of existing work; report  


discrepancies and potential problem areas to Consultant for direction before 
commencing fabrication.


.2 The work of this Section also includes the re-working and reinforcing of steel joists at 
new openings in existing floor slabs, as detailed and at locations shown on the structural 
drawings.


3.3 FIELD QUALITY CONTROL
.1 On-site inspection and testing of materials and workmanship will be carried out by 


testing laboratory designated by Owner and paid by Owner.
.2 Testing laboratory will inspect representative joists for integrity, accuracy of fabrication 


and soundness of welds. Testing laboratory will also monitor test loading of joists used 
by manufacturer to verify design and check representative field connections. Consultant 
will determine extent of and identify all inspections.


3.4 ERECTION
.1 Erect steel joists and bridging as indicated in accordance with CAN/CSA-S16.
.2 Complete installation of all bridging and anchorages before placing construction loads on 


joists.
.3 Field cutting or altering joists or bridging that are not shown on shop drawings: to 


approval of Consultant.
.4 Clean and touch up shop primer to bolts, welds, burned or scratched surfaces at 


completion of erection.


3.5 FIELD PAINTING
.1 Paint: in accordance with Section 09 91 00 - Painting.
.2 Touch up all damaged surfaces and surfaces without shop coat with CISC/CPMA-1 in 


accordance with manufacturers' recommendations to CAN/CGSB-85.10.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 05 12 23 - Structural Steel for Buildings.


.2 Section 05 21 00 - Steel Joist Framing.


.3 Section 05 51 00 - Metal Stairs.


.4 Section 09 91 00 - Painting.


1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM)


.1 ASTM A653/A653M-09a, Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.


.2 ASTM A792/A792M-09a, Specification for Steel Sheet, 55% Aluminum-Zinc 
Alloy-Coated by the Hot-Dip Process.


.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB 1.181-99, Ready-Mixed Organic Zinc-Rich Coating.


.3 Canadian Standards Association (CSA International)
.1 CSA C22.2 No.79-1978(R2008), Cellular Metal and Cellular Concrete Floor 


Raceways and Fittings.
.2 CSA S16-09, Design of Steel Structures.
.3 CSA S136-94(R2001), Cold Formed Steel Structural Members.
.4 CSA W47.1-09, Certification of Companies for Fusion Welding of Steel.
.5 CSA W55.3-08, Certification of Companies for Resistance Welding of Steel and 


Aluminum.
.6 CSA W59-03(R2008), Welded Steel Construction, (Metal Arc Welding).


.4 Canadian Sheet Steel Building Institute (CSSBI)
.1 CSSBI 10M-08, Standard for Steel Roof Deck.
.2 CSSBI 12M-08, Standard for Composite Steel Deck.


1.3 DESIGN REQUIREMENTS
.1 Design steel deck using working stress design, in accordance with CSSB1 10M and 


CSSB1 12M as applicable.
.2 Steel deck and connections to steel framing to carry dead, live and other loads including 


lateral loads, diaphragm action, composite deck action, and uplift as indicated.
.3 Deflection under specified live load not to exceed 1/240 of span, except that when 


plaster ceilings are hung directly from deck, live load deflection not to exceed 1/360 of 
span.


.4 Where vibration effects are to be controlled as indicated, dynamic characteristics of 
decking system to be designed to be in accordance with CAN/CSA-S16.1, Appendix 'G'.


.5 All steel decking used on this project to be fabricated in Canada, from steel 
manufactured in Canada by Canadian Mills.


1.4 SHOP DRAWINGS
.1 Submit shop drawings erection and shoring drawings in accordance with Section 01 33 


00 - Submittal Procedures.
.2 Submit drawings stamped and signed by qualified professional engineer registered or 


licensed in Province of Prince Edward Island, Canada.
.3 Submit design calculations if requested by Consultant.
.4 Indicate deck plan, profile, dimensions, base steel thickness, metallic coating 


designation, connections to supports and spacings, projections, openings, reinforcement 
details and accessories.


.5 Indicate details of temporary shoring of steel deck, such as location, time and duration of 
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placement and removal of shoring for concrete fill decks.


1.5 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory  at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Divert unused metal from landfill to metal recycling facility.


.5 Dispose of unused paint material at official  hazardous material collections site.


.6 Do not dispose of unused paint material into sewer system, into streams, lakes, onto 
ground or in other location where it will pose  health or environmental hazard.


.7 Dispose of unused caulking material at official  hazardous material collections site.


2 Products
2.1 MATERIALS


.1 Closures: as approved in accordance with manufacturer's recommendations.


.2 Cover plates, cell closures and flashings: steel sheet with minimum base steel thickness 
of 0.76 mm. Metallic coating same as deck material.


.3 Primer: zinc rich, ready mix to CAN/CGSB-1.181.


.4 Hilti steel deck fasteners purpose designed for the application or 20mm diameter puddle 
welds complete with washers.


.5 #10 Tek screws or side lap button punching.


2.2 TYPES OF DECKING
.1 Floor deck: single fluted element, composite deck, with nominal base thickness of 0.76 


mm (22 ga.) with interlocking side laps. 
.1 Acceptable Material:


.1 Canam P-3615 Composite Deck.


.2 Canadian Metal Rolling Mills S-15


3 Execution
3.1 GENERAL


.1 Structural steel work: in accordance with CAN/CSA-S136 and CSSB1 10M and CSSB1 
12M as applicable. 


.2 Welding: in accordance with CSA W59 and with CSA W59S1, except where specified 
otherwise.


.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of 
steel and/or CSA W55.3 for resistance welding.


.4 Steel fabrication companies to be Canadian Institute of Steel Construction (CISC) 
certified.


3.2 ERECTION
.1 Erect steel deck as indicated and in accordance with CSA S136 and CSSB1-10M and 


CCSB1-12M as applicable and manufacturer's instructions and in accordance with 
approved erection drawings.


.2 Fastening uplift resistance to CSA S136.F04, 2.09kN.


.3 Weld decking to steel joists and steel beams strictly in accordance with requirements 
indicated on drawings.


.4 Where underside of steel decking will be exposed in the final assembly. Exercise care 
during handling and installation to ensure that exposed face will be free from dents, 
scratches, excessive weld burns and other unsightly blemishes. Use chalk line to locate 


Queens County Highway Depot, Brackley, PE Section 05 31 00
Pandemic Warehouse Steel Decking
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


joists. Hammer marks or dents alongside of top chords not acceptable.
.5 Butt ends: to 1.5 to 3 mm gap. Install steel cover plates over gaps wider than 3 mm.
.6 Lap ends: to 50 mm minimum.
.7 Weld and test stud shear connectors through steel deck to steel joists/beams below in 


accordance with CSA W59.
.8 Immediately after deck is permanently secured in place, touch up metallic coated top 


surface with compatible primer where burned by welding.
.9 Prior to concrete placement, steel deck to be free of soil, debris, standing water, loose 


mil scale and other foreign matter.
.10 Temporary shoring, if required, to be designed to support construction loads, wet 


concrete and other construction equipment. Do not remove temporary shoring until 
concrete attains 75% of its specified 28 day compression strength.


.11 Place and support reinforcing steel as indicated.


.12 Deck to span minimum of 3 joist spans generally.


3.3 CLOSURES
.1 Install closures in accordance with approved details. Refer to 2.1.2.


3.4 OPENINGS AND AREAS OF CONCENTRATED LOADS
.1 No reinforcement required for openings cut in deck which are smaller than 150 mm 


square.
.2 Frame deck openings with any one dimension between 150 to 300 mm as 


recommended by manufacturer, except as otherwise indicated.
.3 For deck openings with any one dimension greater than 300 mm and for areas of 


concentrated load, reinforce in accordance with structural framing details, except as 
otherwise indicated.


3.5 CONNECTIONS
.1 Install connections in accordance with CSSBI Steel Roof Deck, 10M-86 and Composite 


Steel Deck. 12M-84 as applicable and in accordance with design requirements for 
diaphragm action.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Work included: Provide metal fabrications including but not limited to following:
.1 Interior handrail and guardrails
.2 Overhead door jambs and headers.
.3 Overhead door track and operator anchorage.
.4 Miscellaneous sections and framing.
.5 Bollards.
.6 Miscellaneous mechanical equipment brackets.
.7 Radon pit frame & covers.


1.2 RELATED REQUIREMENTS
.1 Following description of work is included for reference only and shall not be presumed to 


be complete:
.1 Section 03 30 00 - Cast-in-Place Concrete.
.2 Section 05 12 23 - Structural Steel For Buildings.
.3 Section 09 91 00 - Painting.
.4 Section 11 13 00 - Loading Dock Equipment.


1.3 REFERENCES
.1 American Society for Testing and Materials International, (ASTM)


.1 ASTM A53/A53M-07, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated Welded and Seamless.


.2 ASTM A269-10, Specification for Seamless and Welded Austenitic Stainless 
Steel Tubing for General Service.


.3 ASTM A307-07b, Specification for Carbon Steel Bolts and Studs, 60,000 PSI 
Tensile Strength.


.4 ASTM A123/A123M-09, Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products.


.5 ASTM A153/A153M-09, Specification for Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware


.6 ASTM A325M-07a, Specification for High-Strength Bolts for Structural Steel 
joints [Metric].


.7 ASTM A653M-09a, Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.


.8 ASTM B117-09, Practice for Operating Salt Spray (Fog) Apparatus.


.9 ASTM E119-09c, Test Methods for Fire Tests of Building Construction and 
Materials.


.10 ASTM E736-00 (2006), Test Method for Cohesion/Adhesion of Sprayed Fire-
Resistive Materials Applied to Structural Members.


.11 ASTM F436M-10, Specification for Hardened Steel Washers.


.12 ASTM F844-07a, Specification for Washers, Steel, Plain (Flat), Unhardened for 
General Use.


.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB 1.40-97, Anti-corrosive Structural Steel Alkyd Primer.
.2 CAN/CGSB 1.181-99, Ready Mixed Organic Zinc-Rich Coating
.3 CAN/CGSB 85.10-99, Protective Coatings for Metals


.3 Canadian Standards Association (CSA International)
.1 CAN/CSA G40.20-04/G40.21-04, General Requirements for Rolled or Welded 


Structural Quality Steel/Structural Quality Steel.
.2 CAN/CSA G164-M92 (R2003), Hot Dip Galvanizing of Irregularly Shaped 
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Articles.
.3 CAN/CSA S16-09, Design of Steel Structures.
.4 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding.
.5 CSA W59-03 (R2008),Welded Steel Construction (Metal Arc Welding).
.6 CSA S136-07 - North American Specification for the Design of Cold Formed 


Steel Structural Members (Using Appendix B provisions applicable to Canada).
.7 CSA W47.1-09 - Certification of Companies for Fusion Welding of Steel.
.8 CSA W47.2-M1987 (R2008) - Certification of Companies for Fusion Welding of 


Aluminum.
.9 CSA W48.1-M1991 (R1998) - Carbon Steel Covered Electrodes for Shielded 


Metal Arc Welding.
.10 CSA W48-06 - Filler Metals and Allied Materials for Metal Arc Welding.
.11 CSA W59-03 (R2008) - Welded Steel Construction (Metal Arc Welding).
.12 CSA W117.2-06 - Safety in Welding, Cutting, and Allied Processes.
.13 SSPC - Steel Structures Painting Council, "Steel Structures Painting Manual, 


Vol. 2".


1.4 SYSTEM DESCRIPTION
.1 Design Requirements:


.1 Drawings and details are diagrammatic and are intended to show design 
concept, configuration, components and arrangements; they are not intended to 
identify nor solve completely problems of thermal and structural movements, 
assembly framing, fixings and anchorages.


.2 Design work to withstand within acceptable deflection limitations, variations from 
plumb in vertical and horizontal lines, its own weight, forces applied by 
movements of building structure and attached adjacent components and 
maximum design loads due to pressure and suction of wind, snow, ice, rain and 
hail.


.3 Design load bearing structures to NBC requirements and provide miscellaneous 
steel supports and anchors to suit design. Conform to CAN/CSA-S16.1 and 
CAN/CSA-S136.


1.5 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's literature, data sheets for each type of material provided 
under this Section for Project. Data sheets shall provide all required information. 
Submit 3 copies of detailed instructions for maintaining, preserving and keeping 
materials in clean and safe conditions and give adequate warning of 
maintenance practices of materials detrimental to specified materials. Submit 
manufacturer's installation instructions.


.2 Material Safety Data Sheets: 
.1 Submit MSDS for inclusion in Operation and Maintenance Manual without 


limitations for adhesives, sealants, patching and leveling compound, solid  
polymer and as designed by Consultant.


.3 Shop Drawings
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 


Procedures.
.2 In addition to minimum requirements indicated following:


.1 Large scale details of members, materials and connections.


.2 Joint details.


.3 Methods of setting, sealing, securing, anchorage.


.4 Field connections.
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.5 Submit Shop Drawings for following work bearing the stamp of a 
Professional Engineer registered in the Province of Prince Edward 
Island.


.4 Samples:
.1 Extruded and formed metals: minimum 300 mm long. 
.2 Metal sheet: minimum 300 mm square and of specified thickness.


1.6 QUALITY ASSURANCE
.1 Test Reports: Submit 3 copies of certified test reports showing compliance with specified 


performance characteristics and physical properties.
.2 Certificates: Submit 3 copies of product certificates signed by manufacturer certifying 


materials comply with specified performance characteristics and criteria and physical 
requirements.


.3 Welding: Provide welding in accordance with CSA W59-m performed by a fabricator and 
mechanics fully approved by the Canadian Welding Bureau as specified herein.


.4 Structural Design and Inspection:
.1 Employ a professional structural engineer carrying a minimum $2,000,000.00 


professional liability insurance and is registered in the province of Prince Edward 
Island to:


.1 Design components of the work of this Section requiring structural 
performance.


.2 Be responsible for full assemblies and connections 


.3 Be responsible for determining sizes, joint spacing to allow thermal 
movement and loading of components in accordance with applicable 
codes and regulations.


.4 Be responsible for production and review of Shop Drawings. 


.5 Inspect work of this Section during fabrication and erection.


.6 Stamp and sign each shop drawing.


.7 Provide site administration and inspection of this part of the Work.
.2 Certification:


.1 Submit certification from registered professional structural Engineering 
registered in province of Prince Edward Island, who shall affix his/her 
seal and signature to certificate, stating structure is capable of supporting 
its own weight and specified live loads.


.2 Welders employed on this project may be asked by Consultant at any 
time for their welding certificate.


1.7 DELIVERY, STORAGE, AND HANDLING
.1 Coordinate deliveries to comply with construction schedule and arrange ahead for 


strategic off-the-ground, undercover storage locations. Do not load areas beyond the 
designed limits.


.2 Handle and store metal materials at job site in such a manner to prevent damage to 
other materials, (to existing buildings) or property.


.3 Handle components with care, and Provide protection for surfaces against marring or 
other damage. Ship and store members with cardboard or other resilient spacers 
between surfaces. Use lifting chokers of material which will not damage surface of steel 
members.


1.8 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
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from progress claims.


2 Products
2.1 MATERIALS


.1 Steel sections and plates: New Material Conforming to CAN/CSA-G40.20/G40.21, 
Grade 300W.


.2 Hollow Structural Sections: New material conforming to CSA G40.20 and CSA G40.21, 
Grade 350W, Class H.


.3 Steel Pipe: ASTM A53, Type E or S, Grade A or B, Standard weight, Schedule 40.


.4 Stainless Steel:
.1 Provide highest architectural quality in various forms, straight and true. Ensure 


there are no scratches, scars, creases, buckles, ripples or chatter marks. 
Provide finished surfaces suitable for polishing where required. Ensure finished 
surfaces exposed to view are free of pitting, seam marks, roller marks, oil-
canning, stains, discolorations or other imperfections.


.2 Stainless Steel Sheet, Strip, Plate, and Flat Bar: ASTM A167 or ASTM A666, 
Type 304 and Type 316 alloy with exposed surfaces having No. 4 polished finish. 
Sizes as required to meet design requirements.


.3 Stainless Steel Tubing: ASTM A554, Grade MT 304.


.4 Stainless Steel Pipe: ASTM A312M, Grade TP 304.
.5 Structural aluminum: to CSA HA series - M, Type 6061-T6, clear anodized.
.6 Welding Materials: Conforming to CSA W48.1-M and CSA W59-M.
.7 High Strength Bolts: Supply bolts, nuts and washers conforming with ASTM A325M. 


Supply each type and size of bolt and nut of same manufacture and of same lot.
.1 Bolts: Heavy, hexagon head high strength structural bolts, of standard size, of 


lengths required for thickness of members joined and for type of connection.
.2 Nuts: Heavy hexagon semi-finished nuts.
.3 Washers: For general use bolt, nut and stud application to provide increased 


bearing surfaces, spacing and to prevent galling. Flat and smooth hardened 
washers, quenched and tempered to suit applications and conforms to ASTM 
F844. Provide AISI Type 304 stainless steel washers at exterior locations.


.4 Hardened Steel Washers: To suit applications and conforms to ASTM F436M.


.5 Stainless Steel Bolts: To suit applications and conforms to ASTM F738M.


.6 Stainless Steel Nuts: To suit applications and conforms to ASTM F836M.


.7 Lock Washers: Helical spring type steel "lock" washers to suit applications and 
conforms to federal specification FF-W-84. Provide AISI Type 304 stainless steel 
lock washers at exterior locations.


.8 Security Fasteners: Button head Torx® Plus R screw tamper resistant # 10, 25 
mm long 2 per glass stop minimum stainless steel machine screws.


.8 Common or Ordinary Bolts and Anchor Bolts: Unfinished bolts conforming with ASTM 
A307, Grade A, with hexagon heads and nuts where exposed in the finish work. Supply 
common bolts of lengths required to suit thickness of material being joined, but not 
projecting more than 6 mm) beyond nut, without the sue of washers. Supply anchor bolts 
of lengths noted, but projecting not less than 13 mm beyond nut unless otherwise noted.


.9 Galvanized Primer Paint: Zinc rich conforming to CAN/CGSB-1.181 for new galvanized 
metal.


.10 Steel Pipe Bollards: Conforming to ASTM A53M, Schedule 80 steel pipe of sizes shown.


.11 Galvanized: Hot dipped galvanized with minimum zinc coating of 600 g/m² to CAN/CSA-
G164-M.


.12 Galvanized Sheet Steel: Supply 0.91 mm (20 ga) core thickness commercial quality to 
ASTM A653M, CS Type A, with Z275 zinc coating designation to ASTM A653M.
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.13 Grout:
.1 Cementitious, non shrinking, non expanding grout: 'Sika Grout 212' by Sika 


Canada Inc., or 'Non Shrink Structural Grout - Dry Pack Grout' by Euclid 
Chemical Company or 'Sealtight CG 86 Construction Grout' by W.R. Meadows. 


.2 Epoxy, non-shrinking, non expanding grout: 'Sika Anchor Fix'.


.3 Master Flow 100.


.4 Master Emaco ADH 1420.


2.2 FABRICATION
.1 Fabricate each item of work of this Section in accordance with following general 


requirements:
.1 Members square and straight.
.2 Members plumb and true.
.3 Joints accurately and tightly fitted.
.4 Intersecting members in true, finish planes.
.5 Fasteners concealed.


.2 Fabricate, fit and assemble work in shop where possible. Where shop fabrication is not 
possible, make trial assembly in shop.


.3 Provide hangers, rods, bars, bolts, anchors, brackets, rivets, bearing plate and bracing, 
fitting, drilling, stopping, soldering, as required for a complete assembly.


.4 Isolate dissimilar metals to prevent galvanic corrosion.


.5 Weld connections unless otherwise indicated.


.6 Shop Welding: 
.1 Execute welding to avoid damage or distortion to work. Should there be, in the 


opinion of Consultant or Inspection Company, doubts as to adequacy of welds, 
they shall be tested for efficiency and any work not meeting Standards be 
removed and replaced with new work satisfactory to Consultant. Carry out 
welding in accordance with following standards: 


.1 Fabricator shall be fully certified by Canadian Welding Bureau for fusion 
welding of steel structures to CSA W47.1 and for fusion welding of 
aluminum to CSA W47.2.


.2 CSA W48-M - for Electrodes (if rods are used, only coated rods are 
allowed).


.3 CSA W59-M - for design of connections and workmanship.


.4 CSA W117.2 - for safety.
.7 Thoroughly clean welded joints and steel exposed for a sufficient space to properly 


perform welding operation. Neatly finish welds. Ensure welds exposed to view and finish 
painted are continuous and ground smooth.


.8 Provide exposed metal fastenings and accessories of same material, texture, color and 
finish as base metal to which they are applied or fastened.


2.3 FINISHES
.1 Cleaning and Shop Painting:


.1 Clean steel to SSPC SP6 and remove loose mill scale, weld flux and splatter.


.2 Shop prime steel with 1 coat of primer paint to dry film thickness of 0.025 mm (1 
mil). Paint on dry surfaces free from rust, scale, grease. Do not paint when 
temperature is lower than 7 deg C. Paint items under cover and leave under 
cover until primer is dry. Follow paint manufacturer's recommendations regarding 
application methods, equipment, temperature, and humidity conditions.


.3 Shop prime non galvanized perimeter steel members and structural steel 
members to receive sprayed fire resistive materials with 1 coat of high 
performance corrosion protection primer to dry film thickness of 0.025 mm (1 
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mil). Paint on dry surfaces, free from rust, scale, grease. Do not paint when 
temperature is lower than 7 deg C. Paint items under cover and leave under 
cover until primer is dry. Follow paint manufacturer's recommendations regarding 
application methods, equipment, temperature, and humidity conditions.


.4 Shop prime galvanized steel in accordance with CAN/CGSB-85.10.


.5 Clean but do not paint surfaces being welded in the field and surfaces in contact 
after assembly.


.2 Hot Dip Galvanizing:
.1 After fabrication, hot dip galvanize specific miscellaneous steel items noted on 


Drawings and/or called for herein. Plug relief vents air tight. After galvanizing, 
remove plugs, ream holes to proper size and re-tap threads. Straighten shapes 
and assemblies true to line and plane after galvanizing. Repair damaged 
galvanized surfaces with "Galvafroid" by W.R. Meadows in accordance with 
manufacturer's printed directions.


.2 Galvanized members exposed to elements when in final location; members 
embedded in concrete; members specified in this Section or noted on Drawings.


.3 Hot-dip galvanize members, in accordance with CAN/CSA-G164-M and the 
requirements of following ASTM standards, with minimum coating weights or 
thickness as specified:


.1 Rolled, Pressed and Forged Steel Shapes, Plates, Bars and Strips: 
ASTM A123M; average weight of zinc coating per sq/ft of actual surface, 
for 4.8 mm and less thickness members 2 ounces, for 6 mm and heavier 
members 2.3 ounces.


.2 Iron and Steel Hardware: ASTM A153M; minimum weight of zinc coating, 
in ounces per sq ft of surface shall be in accordance with Table 1 of 
ASTM A153M, for the various classes of materials used on the Project.


.3 Steel Sheet: ASTM A653M; weight of zinc coating, per sq ft on both sides 
of sheet. Coating designation Z275 (G90), minimized spangle and 
chemically treated.


.3 Color: to be selected by Consultant.


.4 Zinc-rich primer: Ready, mixed, zinc-rich primer conforming to CAN/CGSB-1.181 
Acceptable Products and manufacturers shall be Sealtight Galvafroid Zinc-Rich Coating 
by W.R. Meadows of Canada Limited, or Zinc Clad No. 7 Organic Zinc Rich Primer by 
Sherwin Williams Company of Canada Ltd., or other Product and manufacturer 
acceptable to Consultant.


.5 Isolation Coating: Bituminous paint, alkali-resistant bituminous paint or epoxy resin 
solution to provide dielectric separation which will dry to be tack-free and withstand high 
temperatures. Cold-applied asphalt mastic complying with SSPC-Paint 12, except 
containing no asbestos fibers. Carboline Bitumastic 50 by Carboline Canada, or Copper 
Creek Top Service 760 Black by Sherwin Williams Company, 410-02 by Bakor Inc. or 
other Product and manufacturer acceptable to Consultant.


2.4 OVERHEAD DOOR CHANNEL FRAMES
.1 Fabricate frames from steel, sizes of channel and opening as indicated.
.2 Weld channels together to form continuous frame for jambs and head of openings, sizes 


as indicated.
.3 Finish: galvanized.
.4 Leave ready for painting by Section 09 91 00 - Painting.


2.5 DOCK LEVELER PIT FRAME
.1 75 x 75 x 6mm galvanized angle floor edge framing.
.2 INTERIOR HANDRAILS AND GUARDRAILS
.3 Pipe Handrail:
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.1 Material and finish: Provide minimum 3 mm wall thickness prime painted steel.
.1 Outside diameter: 38 mm.
.2 Provide closed pipe ends and grind welds smooth.


.4 Provide prime painted steel brackets as shown.  


.5 Fabricated as detailed.


2.6 MILLWORK MISC. METAL PLATES, ANGLES AND BENTS
.1 Provide all miscellaneous plates, angles and bents required for support of millwork as 


indicated and detailed on the drawings.


2.7 MILLWORK SUPPORTS
.1 50mm x 75mm HSS supports for build-in to front edge of millwork for spans in excess of 


1200mm.   
.2 Prime paint.
.3 Turn over to millwork Trade for build-in.


2.8 PIPE BOLLARDS
.1 Fabricate from HSS Round, Grade 350 W to size 203mm nominal, complete with anchor 


lugs.
.2 Supply to Section 03 30 00 - Cast-In-Place Concrete for installation in concrete bases.
.3 Provide post guards of 1/8" high density polyethylene (HDPE) with guaranteed fade 


resistance for six (6) years, complete with cap.
.4 Single color from manufacturer's full range of colors, selected by Consultant.
.5 Acceptable Material:


.1 Post Guard by Sure Guard.


.2 Global Industries.


.3 Uline.


.4 Idealshield.


.5 RADON PIT FRAME & COVER


.6 75 x 75 x 6mm galvanized angle cover support.


.7 6mm checker plate cover.


.8 6mm galvanized square edge bar, 4 sides.


3 Execution
3.1 ERECTION


.1 Do welding work in accordance with CSA W59 unless specified otherwise.


.2 Erect metalwork square, plumb, straight, and true, accurately fitted, with tight joints and 
intersections.


.3 Provide suitable means of anchorage acceptable to Consultant such as dowels, anchor 
clips, bar anchors, expansion bolts and shields, and toggles.


.4 Exposed fastening devices to match finish and be compatible with material through 
which they pass.


.5 Provide components for building by other sections in accordance with shop drawings 
and schedule.


.6 Make field connections with bolts to CAN/CSA-S16.1, or weld.


.7 Hand items over for casting into concrete or building into masonry to appropriate trades 
together with setting templates.


.8 Touch-up rivets, field welds, bolts and burnt or scratched surfaces after completion of 
erection with primer.


.9 Touch-up galvanized surfaces with zinc rich primer where burned by field welding.


3.2 INSTALLATION
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.1 Verify dimensions at the Place of the Work to ensure work of this Section fits to that of 
other parts of the Work.


.2 Erect the work of this Section plumb, square, true and level.


.3 Securely anchor work of this Section and rivet, weld or bolt to structural framing of the 
building. Where secured to concrete, Provide bolts for setting in concrete. Provide 
expansion bolt supports to masonry.


.4 Provide necessary fitting, setting and cutting required in connection with the fitting of 
work of this Section to other parts of the Work.


.5 Field Painting: Paint bolt heads, washers, nuts, field welds and previously unpainted 
items. Touch up with matching paint, shop primer damaged during transit and 
installation.


.6 Erect stair work to line, plumb, square, true and level, with runs of stairs registering level 
with floor levels.


3.3 CLEANING
.1 Perform cleaning after installation to remove construction and accumulated 


environmental dirt.
.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 


barriers.
.3 On completion of installation, carefully clean metal work.


END OF SECTION
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1 General
1.1 SECTION INCLUDES


.1 Steel stair frame of structural sections, with closed risers.


.2 Pan to receive concrete fill stair treads and landings.


.3 Channel stair treads and landings.


.4 Integral balusters, guardrails and handrails.


1.2 RELATED REQUIREMENTS
.1 Section 03 30 00 - Cast-in-Place Concrete.
.2 Section 05 50 00 - Metal Fabrications.
.3 Section 09 91 00 - Painting.


1.3 REFERENCES
.1 American National Standards Institute/National Association of Architectural Metal 


Manufacturers (ANSI/NAAMM)
.1 ANSI/NAAMM MBG 531-00, Metal Bar Grating Manual.


.2 American Society for Testing and Materials International, (ASTM)
.1 ASTM A53/A53M-07, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-


Coated Welded and Seamless.
.2 ASTM A307-07b, Specification for Carbon Steel Bolts and Studs, 60,000 PSI 


Tensile Strength.
.3 ASTM A325M-02, Specification for  Structural Bolts, Steel, Heat Treated, 


120/105 ksi Minimum Tensile Strength.
.3 Canadian General Standards Board (CGSB)


.1 CAN/CGSB 1.40-97, Anti-corrosive Structural Steel Alkyd Primer.


.2 CAN/CGSB 1.181-99, Ready-Mixed Organic Zinc-Rich Coating.


.3 CSA G40.20-04/G40.21-04, General Requirements for Rolled or Welded 
Structural Quality Steel/Structural Quality Steel.


.4 CAN/CSA G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.
.4 Canadian Standards Association (CSA International)


.1 CSA W59-03(R2008), Welded Steel Construction (Metal Arc Welding).
.5 National Association of Architectural Metal Manufacturers (NAAMM)


.1 NAAMM AMP 510-92, Metal Stairs Manual.
.6 Steel Structures Painting Council (SSPC), Systems and Specifications Manual, Volume 


2.


1.4 SYSTEM DESCRIPTION
.1 Design metal stair, balustrade and landing construction and connections to NBC vertical 


and horizontal live load requirements.
.2 Detail and fabricate stairs to NAAMM Metal Stairs Manual.


1.5 QUALITY ASSURANCE
.1 Structural Design and Inspection:


.1 Certification:
.1 Submit certification from registered professional structural Engineering 


registered in the province of Prince Edward Island, who shall affix his/her 
seal and signature to certificate, stating structure is capable of supporting 
its own weight and specified live loads.


.2 Welders employed on this project may be asked by Consultant at any 
time for their welding certificate.


1.6 SUBMITTALS
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.1 Shop Drawings
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 


Procedures.
.2 Indicate construction details, dimensions, rise and run, sizes of steel sections 


and thickness of steel sheet.
.3 Submit shop drawing bearing stamp of a qualified professional engineer 


registered in Province of Prince Edward Island.


1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MATERIALS


.1 Steel sections: to CAN/CSA-G40.20/G40.21 Grade 300 W.


.2 Steel plate: to CAN/CSA-G40.20/G40.21, Grade260 W.


.3 Steel pipe: to ASTM A53/A53M, standard weight, schedule 40 seamless black.


.4 Steel tubing: to CAN/CSA-G40.20/G40.21.


.5 Metal bar grating: to ANSI/NAAMM MBG 531, steel, Type W-19-4, with checkered plate 
nosing.


.6 Welding materials: to CSA W59.


.7 Bolts: to ASTM A307.


.8 High strength bolts: to ASTM A325M.


2.2 FABRICATION
.1 Fabricate to NAAMM, Metal Stair Manual.
.2 Weld connections where possible, otherwise bolt connections. Countersink exposed 


fastenings, cut off bolts flush with nuts. Make exposed connections of same material, 
color and finish as base material on which they occur.


.3 Accurately form connections with exposed faces flush; miters and joints tight. Make 
risers of equal height and treads of equal depth.


.4 Grind or file exposed welds and steel sections smooth.


.5 Shop fabricate stairs in sections as large and complete as practicable.


2.3 FINISHES
.1 Galvanizing: hot dipped galvanizing with zinc coating 600g/m² to CAN/CSA-G164, all 


exterior stair components.
.2 Zinc primer: zinc rich, ready mix to CAN/CGSB-1.181, all interior stair components.


2.4 STEEL PAN STAIRS AND LANDINGS
.1 Fabricate stairs with closed riser steel pan construction.  Bend nosing to a 6mm-13mm 


radius and return down to form an enclosed riser.
.2 Form treads and risers from 3mm thick steel plate. Secure treads and risers to L 35 x 


35x 5 horizontal and vertical welded to stringers.
.3 Form wall stringers from C310 x 31.
.4 Form outer stringers from C310 x 31.
.5 Form landings from 3 mm thick steel plate, reinforced by L 55 x 55 x 6 mm spaced at400 


mm on center.
.6 Provide clip angles for fastening of furring channels, where applied finish is indicated for 


underside of stairs and landings.
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.7 Extend all stringer ends around mid landings to form steel base.


.8 Close all ends of stringers where exposed.


.9 Provide a 10M rebar running longitudinally on 10M chairs at 2/3rds back from the 
leading edge of each tread, weld ends to stringers.


.10 Provide 10M rebar at 400mm centers on landings each direction, weld ends to stringers.


2.5 STEEL CHANNEL TREAD STAIRS AND LANDINGS
.1 Form treads and landings with galvanized cold formed channel treads. Channel tread to 


have small perforated dimples.  Channel tread to be 304mm wide x 50mm thick. 
Minimum 11 gauge. Bolt to stringers. 


.2 Acceptable material:  Amico, Safety tread square drainage.


.3 Nosing to be 6mm-13mm radius.


.4 Riser to be enclosed with 13 gauge galvanized sheet metal.  Screw attach to underside 
of channel tread.  Provide 19mm rake back.


.5 Form wall stringers from C310 x 31. Stair and landings.


.6 Form outer stringers from C310 x 31.Stair and landings.


.7 Provide clip angles for fastening of channels treads to stringers and landings.


.8 Extend all stringer ends around mid landings to form steel base.


.9 lose all ends of stringers where exposed.


2.6 PIPE/TUBING BALUSTRADES, GUARDRAILS & HANDRAILS
.1 Construct guardrails with 42mm outside diameter schedule 40 pipe, balusters with 


16mm diameter bar and handrails with 33mm outside diameter schedule 40 pipe.
.2 Handrails and balustrades to comply with latest edition of NBCC for heights, openings 


and extensions.
.3 Provide baseplate and anchors at fixed guardrail as indicated.
.4 Provide pipe sleeves, minimum 100mm high, c/w baseplate, tie down pin, split pin and 


anchor bolts as detailed, where removable handrail/guardrails are indicated.
.5 Cap and weld exposed ends of balusters and handrails, pinching of pipe at intersections 


not acceptable.
.6 Terminate guardrails and handrails at abutting wall with end flange.
.7 Provide brackets for wall-mounted stair handrails and guardrails as detailed, where 


indicated or maximum 1800mm o.c., welded to wall-mounted rails c/w 75mm diameter x 
6 mm thickness plate pre-drilled to receive two (2) wall anchors.


2.7 SHOP PAINTING
.1 Clean surfaces in accordance with Steel Structures Painting Council Manual Volume 2.
.2 Apply one coat of shop primer except interior surfaces of pans.
.3 Apply two coats of primer of different colors to parts inaccessible after final assembly.
.4 Use primer as prepared by manufacturer without thinning or adding admixtures. Paint on 


dry surfaces, free from rust, scale, grease, do not paint when temperature is below 7 
degrees C.


.5 Do not paint surfaces to be field welded.


3 Execution
3.1 INSTALLATION OF STAIRS RAILS AND BALUSTRADES


.1 Install in accordance with NAAMM, Metal Stair Manual.


.2 Install plumb and true in exact locations, using welded connections wherever possible to 
provide rigid structure. Provide anchor bolts, bolts and plates for connecting stairs to 
structure.


.3 Hand items over for casting into concrete or building into masonry to appropriate trades 
together with setting templates.
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.4 Do welding work in accordance with CSA W59 unless specified otherwise.


.5 Touch up shop primer to bolts, welds, and burned or scratched surfaces at completion of 
erection.


3.2 CLEANING
.1 Perform cleaning as soon as possible after installation to remove construction and 


accumulated environmental dirt.
.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 


barriers.


3.3 SCHEDULES
.1 Stair 1:  Steel Pan Stairs and Landings for concrete fill
.2 Stairs 2,3 & 4: Steel channel tread stairs and landings.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 05 51 00
Pandemic Warehouse Metal Stairs
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 4







Coles Associates Ltd. Architects & Engineers


1 General
1.1 RELATED REQUIREMENTS


.1 Section 06 17 53 - Shop-Fabricated Wood Trusses


.2 Section 07 21 16 - Blanket Insulation.


.3 Section 07 26 00 - Vapor Retarders


.4 Section 09 91 00 - Painting


.5 Section 10 28 13 - Toilet Accessories


.6 Division 23 - Mechanical


.7 Division 26 - Electrical


1.2 REFERENCES
.1 American Society for Testing and Materials (ASTM)


.1 ASTM D1761-00, Standard Test Methods for Mechanical Fasteners in Wood.
.2 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-51.32-M77, Sheathing, Membrane, Breather Type.


.2 CAN/CGSB-51.34-M86, Vapor Barrier, Polyethylene Sheet for Use in Building 
Construction.


.3 CAN/CGSB-71.26-M88, Adhesive for Field-Gluing Plywood to Lumber Framing 
for Floor Systems.


.3 Canadian Standards Association (CSA)
.1 CSA A123.2-M1979(R1999), Asphalt Coated Roofing Sheets.
.2 CAN/CSA-A247-M86, Insulating Fiberboard.
.3 CSA B111-1974, Wire Nails, Spikes and Staples
.4 CAN/CSA-G164-M92, Hot Dip Galvanizing of Irregularly Shaped Articles.
.5 CSA O112 Series-M1977, CSA Standards for Wood Adhesives.
.6 CSA O121-M1978, Douglas Fir Plywood.
.7 CAN/CSA-O141-91, Softwood Lumber.
.8 CSA O151-M1978, Canadian Softwood Plywood.
.9 CSA O153-M1980, Poplar Plywood.
.10 CAN/CSA-O325.0-92(R1988), Construction Sheathing.


.4 National Lumber Grades Authority (NLGA)
.1 Standard Grading Rules for Canadian Lumber 2010.


.5 Truss Design and Procedures for Light Metal Connected Wood Trusses, Truss Plate 
Institute of Canada.


1.3 QUALITY ASSURANCE
.1 Lumber by grade stamp of an agency certified by Canadian Lumber Standards 


Accreditation Board.


1.4 WASTE MANAGEMENT AND DISPOSAL
.1 Set aside damaged wood and dimensional lumber off-cuts for approved alternative uses 


(e.g. bracing, blocking, cripples, bridging).
.2 Collect and separate for disposal waste material generated by this Section. 
.3 Place in appropriate on-site bins in accordance with Waste Management Plan.
.4 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 FRAMING AND STRUCTURAL MATERIALS
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.1 Lumber:
.1 Unless specified otherwise, softwood, S4S, moisture content 19% (S-dry) or less 


in accordance with following standards:
.1 CAN/CSA-O141.
.2 NLGA Standard Grading Rules for Canadian Lumber.


.2 Glued end-jointed (finger-jointed) lumber are not acceptable.
.2 Light-frame trusses in accordance with "Truss Design and Procedures for Light Metal 


Connected Wood Trusses", Truss Plate Institute of Canada.
.3 Framing and board lumber: in accordance with NBC.
.4 Furring, blocking, nailing strips, grounds, rough bucks, cants, curbs, fascia backing and 


sleepers:
.1 S4S is acceptable.
.2 Board sizes: "Standard" or better grade.
.3 Dimension sizes: "Standard" light framing or better grade.
.4 Post and timbers sizes: "Standard" or better grade.


2.2 PANEL MATERIALS
.1 Plywood: to CAN/CSA-O325.0.
.2 Douglas fir plywood (DFP): to CSA O121, standard construction.
.3 Canadian softwood plywood (CSP): to CSA O151, standard construction.
.4 Poplar plywood (PP): to CSA O153, standard construction.
.5 Specifically:


.1 Roof sheathing: Douglas Fir Plywood (DFP) exterior sheathing grade, square 
edge, to thickness indicated, to CSA O121.


.2 Exterior wall sheathing:  Douglas Fir Plywood (DFP) exterior sheathing grade, 
square edge, 12.7mm thickness, to CSA 0121.


.3 Sub flooring: Douglas Fir Plywood (DFP), G1S grade, T & G, 19.0mm thickness, 
to CSA 0121.


.4 Mechanical & Electrical equipment backboards: Douglas fir plywood (DFP), to 
CSA O121, G1S, square edge to thickness indicated.


2.3 ACCESSORIES
.1 Polyethylene film: to CAN/CGSB-51.34, Type 1, 0.15 mm thick (6 mil).
.2 Air seal sill gasket: closed cell polyurethane or polyethylene.
.3 Sealants: Section 07 92 00 - Joint Sealants.
.4 Sub flooring adhesive: to CGSB-71.26, cartridge loaded.
.5 General purpose adhesive: to CSA O112 Series.
.6 Nails, spikes and staples: to CSA B111.


.1 Use common spiral nails and spiral spikes except where indicated otherwise.


.2 Use hot galvanized finish steel for exterior work, including sheathing.
.7 Bolts: 12.5 mm diameter unless indicated otherwise, complete with nuts and washers.
.8 Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and lead or 


inorganic fiber plugs, explosive actuated fastening devices, recommended for purpose 
by manufacturer.


.9 Nailing discs: flat caps, minimum 25 mm diameter, minimum 0.4 mm thick, sheet metal, 
fiber, formed to prevent dishing. Bell or cup shapes not acceptable.


.10 Roof sheathing H-Clips: formed "H" shape, thickness to suit panel material, extruded 
6063-T6 aluminum alloy type approved by Consultant.


.11 Use surface fastenings of following type except where specific type is indicated.
.1 Joist hangers:  minimum 1mm thick sheet steel, galvanized G90 coating 


designation, 6672N bearing strength.
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.12 Galvanizing:  to CSA G164-M1981, use galvanized fasteners for work in exterior walls, 
work in high humidity areas, etc. and with pressure-preservative treated lumber.


2.4 MISCELLANEOUS HARDWARE
.1 Beam anchors:  


.1 Purpose made for connecting wood beams to concrete, hot-dripped galvanized 
steel, 2.6mm base thickness, c/w integral anchor lugs and pre-drilled for nails.


.2 Acceptable Material:
.1 Simpson "Strong Tie" (Coordinate with beam size and confirm model 


number before ordering)
.2 Beam anchors: 


.1 Purpose-made for connecting wood beams to wood posts, hot-dipped 
galvanized steel, 1.6mm (16 ga) base thickness, pre-drilled for nails.


.2 Acceptable Material:
.1 Simpson "Strong Tie" (Coordinate with beam and post sizes and confirm 


model number before ordering).
.3 Post anchors:


.1 Purpose-made for connecting wood posts to concrete, elevated type, hot-dipped 
galvanized 2.6mm (14 ga) stand-off and adjustment plates, 1.6mm (16 ga) cover 
plates pre-drilled for nails.


.2 Acceptable Material:
.1 Simpson "Strong Tie" (Coordinate with post size and confirm model 


number before ordering)


2.5 WOOD PRESERVATIVE
.1 Lumber and plywood:  CCA vacuum pressure impregnated to CAN/CSA 080.1-M89 and 


CAN/CSA 080.9-M89, Spruce species. At all roof & parapet framing and where wood 
comes in contact with earth, concrete or masonry.


.1 Acceptable Material:
.1 Wolmanizing.


3 Execution
3.1 PREPARATION


.1 Store wood products in dry environment.


3.2 INSTALLATION
.1 Comply with requirements of NBCC 2010 Part 9 supplemented by following paragraphs.
.2 Install members true to line, levels and elevations, square and plumb.
.3 Construct continuous members from pieces of longest practical length.
.4 Install spanning members with "crown-edge" up.
.5 Select exposed framing for appearance. Install lumber materials so that grade-marks 


and other defacing marks are concealed or are removed by sanding where materials are 
left exposed.


.6 Install sub flooring with panel end-joints located on solid bearing, staggered at least 800 
mm.


.1 In addition to mechanical fasteners, drywall "Grabber" screws floor sub flooring 
to floor joists using glue.  Place continuous adhesive bead in accordance with 
manufacturer's instructions, single-bead on each joist and double-bead on joists 
where panel ends butt.


.7 Install wall sheathing in accordance with manufacturer's printed instructions.


.8 Install roof sheathing in accordance with requirements of NBCC.


.9 Install H-clips as required by spacing of roof framing.
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.10 Install furring and blocking as required to space-out and support casework, cabinets, 
wall and ceiling finishes, facings, fascia, soffit, siding electrical equipment mounting 
boards, and other work as required.


.11 Install furring to support siding applied vertically where there is no blocking and where 
sheathing is not suitable for direct nailing.


.1 Align and plumb faces of furring and blocking to tolerance of 1:600.
.12 Install rough bucks, nailers and linings to rough openings as required to provide backing 


for frames and other work.
.13 Install wood cants, fascia backing, nailers, curbs and other wood supports as required 


and secure using galvanized fasteners.
.14 Install sleepers as indicated.
.15 Use dust collectors and high quality respirator masks when cutting or sanding wood 


panels.


3.3 MISCELLANEOUS FURRING, BLOCKING AND STRAPPING
.1 Install furring and blocking as required to space out and support casework, cabinets, 


toilet and bath accessories, recessed panels and cabinets for work of Electrical and 
Mechanical Divisions, and other work as required, which includes, but is not limited to 
the following: 


.1 At vanity tops and counter tops/worktops provide 38 x 140 wood blocking 
between steel studs at each metal bracket and at each end of vanity top and 
counter top/worktops.


.2 At all toilet and bath accessories provide wood blocking between steel studs, as 
required. 


.3 Generally both vertical and horizontal blocking will be required to secure 100 mm 
deep accessories recessed in 100 mm thick walls.


.4 At all wall-hung lavatories provide 37 x 285 wood blocking between double, back 
to back, steel studs to receive steel hanger.


.5 At cabinetwork provide 38 x 140 blocking between steel studs, as required to 
support cabinetwork.


.6 At wall mounted handrails provide 38 x 140 blocking between steel studs, 
located at mounting brackets for handrail.


.7 At zone valve boxes, fire hose cabinets and fire-extinguisher cabinets provide 
blocking between steel studs as required to support and secure cabinets.


.8 At lockers, as required to secure lockers to wall.


.9 At all wall mounted doorstops.


.10 At ALL other wall-mounted items provide wood blocking between steel studs as 
required.


.2 Install furring to support any sheathing type material where there is no blocking and 
where sheathing is not suitable for direct nailing.  


.3 Spacing of furring as required to provide adequate support for material.


.4 Install strapping as indicated or required to support panel material, except where metal 
strapping is specifically indicated.


.5 Align and plumb faces of furring and blocking to tolerance of 1:600.


3.4 NAILING STRIPS, FRAMING AND ROUGH BUCKS
.1 Install rough bucks, nailers and linings to rough openings as required to provide backing 


for window frames, door frames and other work.
.2 Install continuous pressure treated wood framing as indicated under all window stools.
.3 Install sloped sill framing and water stop as required by NBCC, latest edition.
.4 Countersink bolts where necessary to provide flush surface.


3.5 FASTENERS
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.1 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity.


.2 Provide minimum three (3) 50 mm nails at each end to secure blocking between steel 
studs.


.3 Countersink bolts where necessary to provide clearance for other work.


.4 Screws for fastening pressure treated lumber to be ceramic coated.


3.6 EQUIPMENT BACKBOARDS
.1 Provide backboards for mounting equipment.  Use 19mm thick DFP.G1S on 19 x 38mm 


furring around perimeter and at maximum 300mm intermediate spacing.
.2 Supply and install these backboards where indicated or directed by Mechanical and 


Electrical Division.
.3 For bidding purposes, include for the following, cut to size required:


.1 Electrical Divisions: two (2) 1219 x 2438.


.2 Mechanical Divisions: two (2) 1219 x 2438.


3.7 ERECTION
.1 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity.
.2 Countersink bolts where necessary to provide clearance for other work.
.3 Use nailing disks for soft sheathing as recommended by sheathing manufacturer.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 06 10 00 - Rough Carpentry.


1.2 REFERENCES
.1 Canadian Standards Association (CSA International)


.1 CSA O80 Series-97(R2002), Wood Preservation.


.2 CAN/CSA-O86-01, Engineering Design in Wood.


.3 CAN/CSA-O141-91(R1999), Softwood Lumber.


.4 CSA S307-M1980(R2001), Load Test Procedure for Wood Roof Trusses for 
Houses and Small Buildings.


.5 CSA S347-99(R2004), Method of Test for Evaluation of Truss Plates Used in 
Lumber Joints.


.6 CSA W47.1-03, Certification of Companies for Fusion Welding of Steel.
.2 National Lumber Grades Authority (NLGA)


.1 NLGA-03, Standard Grading Rules for Canadian Lumber.
.3 Truss Plate Institute of Canada (TPIC)


.1 TPIC - 1996 (R2001), Truss Design Procedures and Specifications for Light 
Metal Plate Connected Wood Trusses (Limit States Design).


1.3 DESIGN REQUIREMENTS
.1 Design light metal plate connected wood trusses in accordance with TPIC truss design 


procedures for wood truss chords and webs in accordance with engineering properties in 
CAN/CSA-O86 and design roof trusses, bracing, bridging and connectors and roof joists 
in accordance with CAN3-086.1, to safely carry live loads, snow and drift loads for 
building locality as ascertained by NBC Climatic Information for Building Design in 
Canada, and minimum uniform and minimum concentrated loading stipulated in NBC 
commentary. 


.2 Design trusses, bracing in accordance with CAN/CSA-O86.1 and/or for loads indicated.


.3 Limit live load deflection to 1/360th of span where plaster ceilings are hung directly from 
trusses.


.4 Limit live load deflections to 1/180th of span unless otherwise specified or indicated.


.5 Design for transportation, lifting and final design requirements.


1.4 QUALITY ASSURANCE
.1 Qualifications:


.1 Fabricator for trusses to show evidence of quality control program such as 
provided by regional wood truss associations, or equivalent.


.2 Fabricator for welded steel connections to be certified in accordance with CSA 
W47.1.


.2 Pre-Installation Meeting:
.1 Attend pre-installation meeting one week prior to beginning work of this Section.


.1 Verify project requirements.


.2 Review installation and substrate conditions.


.3 Co-ordination with other building subtrades.
.3 Health and Safety:


.1 Do construction in accordance with Section 01 35 29 - Health and Safety 
Procedures.


1.5 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Shop Drawings:
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.1 Each shop drawing submission showing connection details  to be signed and 
stamped by professional engineer registered or licensed in provinces of Prince 
Edward Island, Canada.


.2 Indicate special structural application and specification as according to local 
authorities having jurisdiction.   Engineer to carry a minimum of $2,000,000 
professional liability insurance.  


.3 Indicate species, sizes, and stress grades of lumber used as truss members. 
Show pitch, span, camber, configuration and spacing of trusses. Indicate 
connector types, thicknesses, sizes, locations and design value. Show bearing 
details. Indicate design load for members.


.4 Submit stress diagram or print-out of computer design indicating design load for 
truss members. Indicate allowable load and stress increase.


.5 Indicate arrangement of webs or other members to accommodate ducts and 
other specialties.


.6 Show location of lateral bracing for compression members.


.7 Show lifting points for handling and erection.


1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, handle, store and protect materials in accordance with Section 01 61 00 -


Common Product Requirements.
.2 Store trusses on job site in accordance with manufacturer's instructions. Provide bearing 


supports and bracings. Prevent bending, warping and overturning of trusses.


1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MATERIALS


.1 Lumber: spruce species, No 1 grade, softwood, S4S, with maximum moisture content of 
19% at time of fabrication and to following standards:


.1 CAN/CSA-O141.


.2 NLGA (National Lumber Grading Association), Standard Grading Rules for 
Canadian Lumber.


.2 Fastenings: to CAN/CSA-O86.


.3 Roof truss anchors: 
.1 Purpose-made for securing roof truss to a double plate, hot-dip galvanized steel, 


1.2mm base thickness, pre-drilled for nails.
.2 Acceptable Material:


.1 Simpson "Strong Tie".


2.2 FABRICATION
.1 Fabricate wood trusses in accordance with reviewed shop drawings.
.2 Provide for design camber and roof slopes when positioning truss members.
.3 Connect members using galvanized metal connector plates.
.4 Provide web stiffeners in accordance with joist manufacturer's recommendations. Nail in 


place in accordance with joist manufacturer's recommendations.


2.3 SOURCE QUALITY CONTROL
.1 Identify lumber by grade stamp of an agency certified by Canadian Lumber Standards 
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Administration Board.
.2 Certify by agency accredited by Standards Council of Canada that preservative treated 


wood is in accordance with CSA O80 Series.


3 Execution
3.1 ERECTION


.1 Erect wood trusses as indicated.


.2 Handling, installation, erection, bracing and lifting in accordance with manufacturers 
instructions.


.3 Make adequate provisions for handling and erection stresses.


.4 Exercise care to prevent out-of-plane bending of trusses.


.5 Install temporary horizontal and cross bracing to hold trusses plumb and in safe 
condition until permanent bracing and decking are installed.


.6 Install permanent bracing in accordance with approved shop drawings, prior to 
application of loads to trusses.


.7 Do not cut or remove any truss material without approval of Consultant.


3.2 CLEANING
.1 Remove surplus materials, excess materials, rubbish, tools and equipment on 


completion of installation.


END OF SECTION
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1 General
1.1 SUMMARY


.1 The work of this Section comprises the furnishing of all labour, equipment and materials 
necessary for the supply and installation of the following as specified in this Section and 
indicated on the Drawings and Schedules:


.1 FRP panels site-bonded to gypsum board wall finish after the gypsum board has 
been installed, seam filled and primed.


.2 FRP panels site-bonded/mechanically attached to concrete block walls.
.2 Locations where required:


.1 Provide over gypsum board at walls where 'GWB' is indicated as the wall 
material together with 'FRP' as the wall finish, on the Finish Schedule.


.2 Provide over concrete block where 'C/BLK' is indicated as the wall material, 
together with 'FRP'  as the wall finish on the Finish Schedule.


.3 The work of this Section does NOT include FRP factory bonded to insulated metal wall 
and ceiling panels identified as IWP and  ICP respectively under the ' Material' Column 
of the Finish Schedule.


1.2 RELATED REQUIREMENTS
.1 Section 07 92 00 - Joint Sealants.
.2 Section 09 21 16 - Gypsum Board Assemblies.
.3 Section 09 54 53 - Fiberglass Reinforced Panel Ceilings.
.4 Section 09 91 00 - Painting.


1.3 REFERENCES
.1 SPICPC-90/5/15, Standard Specification for Glass Fiber - Reinforced Polyester 


Composite Wall and Ceiling Panels.
.2 CAN/ULC-S102-M88, Standard Method of Test for Surface Burning Characteristics of 


Building Materials.
.3 Agriculture Canada: Acceptance for Use in Registered Establishments.
.4 Health and Welfare Canada: Acceptance
.5 USDA: Acceptance for use in Meat and Poultry Plants.


1.4 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit manufacturer's literature showing compliance with specified regulatory bodies, 


composition, surface-texture, thickness and panel sizes.
.3 Submit layout showing walls designated to receive panels together with details at top 


and bottom of walls.


1.5 MAINTENANCE DATA
.1 Provide data for maintenance of FRP panels for incorporation into manual specified in 


Section 01 78 00 - Closeout Submittals.


1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 FRP  PANELS
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.1 Fiberglass Reinforced Plastic:
.1 100% moisture resistant, shatter resistant, thermal shock and chemically 


resistant, stain and odor resistant.  
.2 Purpose-made for interior wall finishes.
.3 Subject to cleaning with steam, detergent and water or high pressure sprayers.


.2 Size: 
.1 2.2mm thickness x 1200mm wide x length required to provide single one-piece 


panel floor to ceiling.
.3 Finish: textured
.4 Color: White
.5 Acceptable Material:


.1 Nudo Products Inc.: FiberLite® FRP


.2 Graham Products Limited AExceliner XLX"


.3 Kemlite AGlasbord-PC1"


2.2 ACCESSORIES
.1 Moldings: white vinyl as manufactured or recommended by panel manufacturer for 


specific location.


2.3 ADHESIVES
.1 As recommended by panel manufacturer for bonding panels to gypsum board substrate.


2.4 SEALANTS
.1 One component, silicone base, solvent curing to CAN/CGSB-19.8, color to match panel.
.2 Acceptable Material:


.1 Tremco Spectrum 2"


3 Execution
3.1 PREPARATION


.1 Inspect surface of primed drywall substrate for blemishes or other defects which would 
adversely affect the lamination of the FRP panels. Do not proceed with installation of 
FRP panels until defects have been corrected.


.2 Pre-cut panels as required to fit returns to frames at head, sill and jambs of windows and 
head and jambs at doors.


.3 Pre-cut openings required in panels for the work of other trades or Contracts.


3.2 INSTALLATION 
.1 Install panels vertically in strict accordance with manufacturer's printed instructions and 


as follows:
.1 Use combination adhesive and mechanical fastening.
.2 Panels to extend down to floor behind concrete curbs at all locations where 


substrate is gypsum board.
.2 Provide moldings at all joints between panels, bottom of panels, outside and inside 


corners and elsewhere as required to make for a complete installation.
.3 Use sealant to install moldings in accordance with panel manufacturer's printed 


instructions.


3.3 SEALANTS
.1 Apply sealants in accordance with Article 2.4 above, at the following external locations:


.1 Between bottom molding and concrete floor slab or concrete curb.


.2 Between panels and window and door frames.


.3 Between panels and all items by other trades or Contracts penetrating panels.


.4 Elsewhere as specifically indicated or recommended by panel manufacturer.
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3.4 CLEAN-UP
.1 Remove excess sealant immediately after installation.
.2 Wipe panels clean of handprints and other surface marks resultant from installation.


END OF SECTION
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1 General
1.1 DESCRIPTION


.1 This section specifies the requirements for the supply and installation of the elements 
required for waterproofing below grade structures.


.2 Waterproofing system:  Self-adhesive SBS modified bitumen membrane.


1.2 RELATED SECTIONS
.1 Section 07 92 00- Joint Sealants.


1.3 SUBMITTALS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit two (2) copies of the most current technical data sheets. These documents must 


describe the physical properties of the material.


1.4 QUALITY ASSURANCE
.1 Manufacturer Qualifications:


.1 The manufacturer of elastomeric bitumen products will provide proof of ISO 9001 
and ISO 14001 certifications.


.2 Contractor Qualifications:
.1 Waterproofing work shall be performed only by skilled applicators, employed by 


an installation contractor operating all adequate and necessary equipment to 
execute such work in accordance with the manufacturer's recommendations and 
recognized standards.


.3 Manufacturer's Representative
.1 The waterproofing materials manufacturer may delegate a representative to visit 


the work site at commencement of work.
.2 At all times, the contractor shall permit and facilitate access to the site by the 


manufacturer's representative cited above.


1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, handle, store and protect materials in accordance with Section 01 61 00 -


Common Product Requirements.
.2 Store materials in accordance with manufacturer's written instructions.
.3 Rolls of materials should be handled with care and proper equipment.
.4 Rolls of materials shall be carefully stored and adequately protected in accordance with 


the manufacturer's recommendations.


1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


1.7 WARRANTY
.1 The product manufacturer shall issue a written and signed document in the name of the 


owner, certifying the product will meet all the physical characteristic published by the 
manufacturer, for a period of 5 years, starting from the date of completion of installation 
of membranes. No letter amending the manufacturer's standard warranty will be 
accepted and the warranty certificate must reflect these requirements.


2 Products
2.1 WATERPROOFING MEMBRANE
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.1 Description: A self-adhesive waterproofing membrane composed of SBS modified 
bitumen and a Tri-Laminate Woven Polyethylene facer.  The self-adhesive side is 
covered by a silicone release sheet.


.2 Characteristics:
.1 Thickness: 1.5 mm
.2 Roll Size: Width: 1 m  Length: 18.7 m
.3 Strain energy (kN/m): (MD) = 3.1  (XD) = 1.7
.4 Ultimate elongation (%): (MD) =40 (XD) =25
.5 Static puncture resistance (N): 400
.6 Tear resistance (N): (MD) = 375  (XD) = 400
.7 Tensile strength (kN/m): (MD) = 11.3  (XD) = 15.4


.3 Acceptable material:
.1 COLPHENE 3000 by Soprema.
.2 Henry Blueskin WP200


2.2 PRIMER FOR SELF-ADHESIVE MEMBRANES
.1 Description: Primer composed of SBS synthetic rubber, adhesive resins and volatile 


solvents. Used as primer to improve the adhesion of self-adhesive membranes.
.2 Acceptable Material:


.1 Elastocol Stick by Soprema


.2 Henry Blueskin Adhesive


2.3 ACCESSORIES
.1 Waterproofing Mastic


.1 Description:  A black, solvent-based mastic containing SBS modified bitumen, 
fibres and mineral fillers.


.2 Acceptable material:  
.1 SOPRAMASTIC by Soprema
.2 Henry Polybitume 570-05


.2 Protection Board:  to cover all areas of membrane
.1 SOPRADRAIN 10-G


3 Execution
3.1 EXAMINATION AND PREPARATION OF SURFACES 


.1 Surface examination and preparation must be completed in conformance with 
manufacturer's recommendations.


.2 Before waterproofing work begins, the Owner's Representative and the membrane 
Contractor's Foreman will inspect and approve substrate condition and ensure that 
related work has been properly executed. If necessary, a non-conformity notice will be 
issued to the Contractor so that required corrections can be made. The start of the 
membrane application will mean that substrate conditions are acceptable for work 
completion. 


.3 Before commencing work, all surfaces must be smooth, dry, clean and free of ice and 
debris as per manufacturer's recommendations.


.4 No materials will be installed during rain or snowfall.


.5 Concrete must be cured a minimum of fourteen (14) days and an adhesion test is 
recommended before membrane application.


.6 Verify the compatibility of all membrane components with curing compounds, coatings or 
other materials which are already installed on the surfaces to be treated.


.7 Any cracks over 3 mm wide should be reported to the design professional. After approval 
from the qualified authority, the crack should be filled in with waterproofing mastic. A 150 
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mm (6 inches) wide strip of membrane should be installed, centered over the crack.


3.2 METHOD OF EXECUTION
.1 Work shall be performed on a continuous basis as surface and weather conditions allow.
.2 Adjoining surfaces shall be protected against any damage that could result from the 


waterproofing installation.


3.3 EQUIPMENT
.1 Maintain all equipment and tools in good working order.


3.4 PRIMER APPLICATION
.1 Surface where membrane is applied shall receive an SBS synthetic rubber primer 


coating at the rate of: (porous surfaces: 0.3 to 0.5 L/m2, non-porous surfaces: 0.1 to 
0.25 L/m2). .  If not covered the same day, primed surfaces must be re-primed.


3.5 WATERPROOFING MEMBRANE INSTALLATION
.1 Select the proper product according to temperatures during application. For membrane 


applications at temperatures below  10º C, contact your local Soprema representative.
.2 All small protrusions (pipes, etc.) through the waterproofing membrane, should be pre-


stripped with a membrane and sealed with waterproofing mastic.
.3 To  begin application, align the first roll of membrane to a previously drawn chalk line.
.4 All edges must be pre-stripped with a 150 mm (6 in.) wide strip of membrane centered 


on the corner. This membrane must be installed in direct contact with the substrate not 
leaving any voids under the membrane strip.


.5 Install the membrane onto the primed surface by peeling back the paper backing on the 
underside and adhering the membrane to the surface.  


.6 Subsequent rolls must be installed in the same manner and should be aligned with the 
preceding roll with a side lap of at least 75 mm.  End laps must be overlapped at least 
150 mm.


.7 Holes and tears in the membrane must be repaired with the appropriate membrane 
material.  The repair must exceed the affected surface area by at least 75 mm.  The 
membrane piece applied for the repair must be sealed around its edges with mastic.


.8 Use a roller approved by manufacturer to apply pressure over the entire surface of the 
membrane to ensure perfect adhesion.  


.9 The Contractor shall verify meticulously the membrane installation at the end of each 
day of work and before backfilling.  


.10 All inside corner overlaps should be sealed with a bead of mastic after membrane 
installation.  


.11 The uppermost edge of the membrane is to be mechanically fastened to the concrete 
substrate using applicable fasteners and termination bars.


.12 Apply mastic on the top edge of membrane to prevent water infiltration.


.13 Any waterproofing membrane left exposed after backfilling shall be protected from ultra 
violet and mechanical damages.  


3.6 INSULATION INSTALLATION- PERIMETER FOUNDATION 
.1 Install the panels vertically or horizontally on the foundation wall so as to minimize the 


number of joints. 
.2 Place the panels by offsetting vertical joints and abut the panels to each other perfectly 


to ensure continuous thermal insulation.
.3 Cut and adjust the insulating panels around pipes, electrical and mechanical elements, 


openings and any other penetrations.
.4 Stop the insulation at least 75 mm (3") around devices that emit heat.
.5 When  another layer of insulation is required, it must be installed with staggered vertical 


and horizontal joints.
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 30 00 - Cast-in-Place Concrete.


.2 Section 06 10 00 - Rough Carpentry.


.3 Section 07 21 16 - Blanket Insulation.


.4 Section 07 26 00 - Vapor Retarders.


.5 Section 07 46 19 - Steel Siding.


.6 Section 09 21 16 - Gypsum Board Assemblies.


1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM).


.1 ASTM E96-00e1, Test Methods for Water Vapor Transmission of Materials.


.2 ASTM C208-95(R2001), Specification for Cellulosic Fiber Insulating Board.


.3 ASTM C591-01, Specification for Unfaced Preformed Rigid Cellular 
Polyisocyanurate Thermal Insulation.


.4 ASTM C612-00a, Specification for Mineral Fiber Block and Board Thermal 
Insulation.


.5 ASTM C165 (2012), Standard Test Method for Measuring Compressive 
Properties of Thermal Insulations.  


.6 ASTM C665 (2011), Standard Specification for Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction and Manufactured Housing.


.7 ASTM C728-97e1, Specification for Perlite Thermal Insulation Board.


.8 ASTM C1126-00, Specification for Faced or Unfaced Rigid Cellular Phenolic 
Thermal Insulation.


.9 ASTM C1289-02, Specification for Faced Rigid Cellular Polyisocyanurate 
Thermal Insulation Board.


.10 ASTM C1338 (2008), Standard Test Method for Determining Fungi Resistance of 
Insulation Materials and Facings.


.2 Canadian General Standards Board (CGSB).
.1 CGSB 71-GP-24M-77(R1983), Adhesive, Flexible, for Bonding Cellular 


Polystyrene Insulation.
.3 Underwriters Laboratories of Canada (ULC).


.1 CAN/ULC-S102 (2010), Standard Method of Test for Surface Burning 
Characteristics of Building Materials and Assemblies.


.2 CAN/ULC-S604-91, Type A Chimneys.


.3 CAN/ULC-S701-01, Thermal Insulation, Polystyrene, Boards and Pipe 
Coverings.


.4 CAN/ULC-S702 (2012), Standard for Thermal Insulation Mineral Fibre for 
Buildings.


.5 CAN/ULC-S704-01, Thermal Insulation Polyurethane and Polyisocyanurate, 
Boards, Faced.


1.3 QUALITY ASSURANCE
.1 Pre-Installation Meetings: attend pre-installation meeting to verify project requirements, 


manufacturer's installation instructions and manufacturer's warranty requirements. 


1.4 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
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from progress claims.


2 Products
2.1 ROOF INSULATION &  TAPERED ROOF INSULATION 


.1 Rigid Cellular Poly-isocyanurate: 
.1 Faced: to ASTM C 1289-98, organic facers reinforced with glass fibers.


.2 Tapered insulation minimum 1% slope to drains.


.3 Insulation at roof drains is to be a minimum of R30 at square sump at roof drains.


.4 Thermal Resistance: R Value per inch = 6.0.


.5 Acceptable Material:
.1 IKO Therm Poly-Isocyanurate Insulation.
.2 Soprema, Sopra-Iso.


2.2 WALL RIGID INSULATION
.1 Board insulation for exterior cavity wall: to thickness indicated.
.2 Thermal Resistance: (R-5.7) per 25mm / 1 inch.
.3 Acceptable Material:


.1 IKO Ener Air Wall Insulation.


2.3 FOUNDATION WALLS AND CONCRETE SLABS ON GRADE
.1 Extruded polystyrene to CAN/ULC S701-97, Type IV, ship lapped, to thickness indicated.
.2 Minimum compressive strength: 210 kPA (30 psi). 
.3 Thermal Resistance:  R Value per inch = 5.0.
.4 Compressive Strength: 30 PSI min.
.5 Acceptable Material:


.1 Celfort Celfortec-300


.2 Dow Styrofoam SM.


.3 Dow Styrofoam High Load 60.


.4 Sopra-XPS 30 by Soprema.


2.4 ADHESIVE
.1 Synthetic rubber base insulated Type A adhesive having a moisture permeability of 1.71 


ng/Pa.s.m².
.2 Insulation clips: impale type, perforated 50 x 50 mm cold rolled carbon steel 0.8 mm 


thick, adhesive back, spindle of 2.5 mm diameter annealed steel, length to suit 
insulation, 25 mm diameter washers of self locking type.


2.5 ACCESSORIES
.1 Mechanical fasteners in accordance with insulation manufacturer's written 


recommendations.
.2 Insulation clips:  in accordance with manufacturer's written recommendations.  
.3 Foundation sealing compound:  Bitumen sealing compound.
.4 Adhesive:  All purpose construction adhesive in accordance with insulation 


manufacturer's written recommendations.


3 Execution
3.1 EXAMINATION


.1 Examine substrates and immediately inform Consultant in writing of defects.


.2 Prior to commencement of work ensure: substrates are firm, straight, smooth, dry, free of 
snow, ice or frost, and clean of dust and debris.


3.2 MANUFACTURER'S INSTRUCTIONS
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.1 Comply with manufacturer's written data, including product technical bulletins, product 
catalogue installation instructions, product carton installation instructions, and data 
sheets.


3.3 WORKMANSHIP
.1 Install insulation after building substrate materials are dry.
.2 Install insulation to maintain continuity of thermal protection to building elements and 


spaces.
.3 Fit insulation tight around electrical boxes, plumbing and heating pipes and ducts, 


around exterior doors and windows and other protrusions.
.4 Keep insulation minimum 75 mm from heat emitting devices such as recessed light 


fixtures, and minimum 50 mm from sidewalls of CAN4-S604 type A chimneys.
.5 Cut and trim insulation neatly to fit spaces. Butt joints tightly, offset vertical joints. Use 


only insulation boards free from chipped or broken edges. Use largest possible 
dimensions to reduce number of joints.


.6 Offset both vertical and horizontal joints in multiple layer applications.


.7 Do not enclose insulation until it has been inspected and approved by Consultant.


3.4 RIGID INSULATION INSTALLATION
.1 Apply adhesive in accordance with manufacturer's recommendations.
.2 Embed insulation boards into vapour barrier type adhesive, applied as specified, prior to 


skinning of adhesive.
.3 In addition to adhesive, install insulation boards with insulation clips and disk, per 


manufacturer requirements.
.4 Leave insulation board joints unbonded over line of expansion and control joints. Bond a 


continuous 150 mm wide 0.15 mm modified bituminous membrane over expansion and 
control joints using compatible adhesive and primer before application of insulation.


3.5 UNDERSLAB AND PERIMETER FOUNDATION INSULATION
.1 Under horizontal slab application: extend boards to the dimension indicated on the 


drawings. Lay boards on level compacted fill.
.2 Exterior vertical application: extend boards on exterior face of perimeter foundation wall 


with adhesive to the dimension indicated on the drawings.


3.6 WALL INSTALLATION
.1 Install insulation boards on outer surface of wall sheathing / membrane.


3.7 ROOF INSTALLATION
.1 Install to depths indicated on drawings.  See Section 07 52 00 - Modified Bitumen 


Membrane Roofing.  


3.8 CLEANING
.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 


barriers.


END OF SECTION
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1 General
1.1 WORK INCLUDED


.1 Provide and install all thermal and sound insulation and accessories on the interior of the 
building between the steel studs and as indicated above ceiling necessary to complete 
all as shown on the drawings or specified.


1.2 RELATED REQUIREMENTS
.1 Section 06 10 00 - Rough Carpentry.
.2 Section 07 21 13 - Board Insulation.
.3 Section 07 26 00 - Vapor Retarders.
.4 Section 07 46 19 - Steel Siding


1.3 REFERENCES
.1 American Society for Testing and Materials International, (ASTM).


.1 ASTM C167, Standard Test Method for Thickness and Density of Blanket or Batt 
Thermal Insulations.


.2 ASTM C356, Standard Test Method for Linear Shrinkage of Performed High-
Temperature Thermal Insulation Subjected to Soaking Heat.


.3 ASTM C423, Standard Test Method for Sound Absorption and Sound Absorption 
Coefficients by the Reverberation Room Method.  


.4 ASTM C518, Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus.


.5 ASTM C553-02, Specification for Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications.


.6 ASTM C665-01e1, Specification for Mineral-Fiber Blanket Thermal Insulation for 
Light Frame Construction and Manufactured Housing.


.7 ASTM C1320-99, Standard Practice for Installation of Mineral Fiber Batt and 
Blanket Thermal Insulation for Light Frame Construction.


.8 ASTM E90, Standard Test Method for Laboratory Measurement of Airborne 
Sound Transmission Loss of Building Partitions and Elements.  


.9 ASTM E413, Classification for Rating Sound Insulation.


.10 ASTM E1050, Standard Test Method for Impedance and Absorption of Acoustical 
Materials using a Tube, Two Microphones and a Digital Frequency Analysis 
System.


.2 Underwriters Laboratories of Canada (ULC).
.1 CAN/ULC S102, Standard Method of Test for Surface Burning Characteristics of 


Building Materials and Assemblies.
.2 CAN/ULC S114, Standard Method of Test for Determination of Non-


Combustibility in Building Materials.
.3 CAN/ULC S115, Standard Method of Test Firestop Systems.  
.4 CAN/ULC-S604-1991, Type A Chimneys.
.5 CAN/ULC-S702-1997, Standard for Thermal Insulation Mineral Fiber for 


Buildings. 


1.4 SUBMITTALS
.1 Make submittals in accordance with Contract conditions and Section 01 33 00 -


Submittal Procedures.
.2 Product Data:  Submit project data including manufacturer's literature for insulation 


materials and accessories, indicating compliance with specified requirements and 
material characteristics.


.1 Submit list on insulation manufacturer's letterhead of materials and accessories 
to be incorporated into the Work.  
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.2 MSDS report.


.3 Include product name.


.4 Include preparation instructions and recommendations, installation methods and 
storage and handing requirements.


.5 Include contact information for manufacturer and their representative for this 
project.  


.3 Samples:
.1 If requested, submit 140mm x 190mm minimum sample of insulation in thickness 


used on project.
.4 Test Reports:


.1 Submit evaluation service reports or other independent testing agency reports, 
showing compliance with specified performance characteristics and physical 
properties.


.5 Field Reports:
.1 Submit manufacturer's field reports within three (3) days of each manufacturer 


representative's site visit and inspection.
.6 Insulation Installer Qualifications:


.1 Submit letter verifying insulation installer's experience with work similar to work 
of this Section.  


1.5 CLOSEOUT SUBMITTALS
.1 Operation and Maintenance Data:  Supply maintenance data for insulation materials for 


incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
.2 Record Documentation:  In accordance with Section 01 78 00 - Closeout Submittals.


.1 List materials used in insulation work.


.2 Warranty:  Submit warranty documents specified.


1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver and acceptance requirements:


.1 Deliver material in accordance with Section 01 61 00 - Common Product 
Requirements.


.2 Deliver materials and accessories in insulation manufacturer's original packaging 
with identification labels intact and in sizes to suit project.  


.3 Ensure insulation materials are not exposed to moisture during delivery.


.4 Replace wet or damaged insulation materials.
.2 Storage and handling requirements:  Store materials off ground in dry location and 


protected from exposure to harmful weather conditions and at temperature conditions 
recommended by manufacturer.  


.1 Store in original packaging until installed.


1.7 QUALITY ASSURANCE
.1 Pre-installation Meetings: attend pre-installation meeting to verify project requirements, 


manufacturer's installation instructions and manufacturer's warranty requirements. 


1.8 WARRANTY
.1 Manufacturer's warranty:  Submit for Owner's acceptance, manufacturer's standard 


warranty document executed by authorized company official.  Manufacturer's warranty is 
in addition to and not intended to limit other rights the Owner may have under Contract 
conditions.


.2 Warranty period, one (1) year commencing on date of Substantial Performance of Work.


1.9 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
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.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 
condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 INSULATION - ACOUSTIC


.1 Acoustical and fire batt insulation for walls and floors to CAN/ULC S702, Type 1.
.1 Fire Performance:


.1 Non-combustibility:  To CAN/ULC S114.


.2 Surface burning characteristics:  To CAN/ULC S102.
.1 Flame spread: 0.
.2 Smoke developed: 0.


.2 Acoustical Performance:
.1 Airborne sound transmission loss: To ASTM E90.
.2 Rating sound insulation:  To ASTM E413.
.3 Sound absorption co-efficients: To ASTM E423.
.4 Impedance and absorption of acoustic materials: To ASTM E1050.


.3 Acceptable Material:
.1 Rockwool, AFB, Acoustical Fire Batt.
.2 Owens Corning, Thermafiber SAFB, Mineral Wool Insulation.


2.2 INSULATION - THERMAL
.1 Thermal batt insulation for exterior stud walls:  To CAN/ULC S702, Type 1.


.1 Fire performance:
.1 Non-combustibility: To CAN/ULC S114.
.2 Surface burning characteristics:  To CAN/ULC S102.


.1 Flame spread: 0.


.2 Smoke developed: 0.
.3 Thermal Resistance:  R Value per 152mm = 24.


.2 Acceptable Materials:
.1 EcoTouch - Owens Corning.
.2 Unfaced Fiber Glass Batts - Johns Manville.
.3 CertainTeed Insulation Canada.
.4 Knauf Insulation - Ecobatt Thermal.


2.3 INSULATION FOR FIRESTOPPING
.1 Insulation for firestopping installations to ASTM C612.


.1 Fire performance:
.1 Non-combustibility: To CAN/ULC S114.
.2 Surface burning characteristics:  To CAN/ULC S102.


.1 Flame spread: 0.


.2 Smoke developed: 0.
.2 Accoustical Performance:


.1 Airborne sound transmission loss: To ASTM E90.


.2 Rating sound insulation: To ASTM E413.


.3 Sound absorption co-efficients: To ASTM E423.


.4 Impedance and absorption of acoustic materials: To ASTM E1050.
.3 Acceptable Material:


.1 Rockwool, AFB, Acoustical Fire Batt.


.2 Owens Corning, Thermafiber SAFB, Mineral Wool Insulation.
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2.4 ACCESSORIES
.1 Staples: 12.7mm minimum leg.
.2 Tape: as recommended by manufacturer. 
.3 Mechanical fasteners in accordance with insulation manufacturer's written 


recommendations.
.4 Acoustical sealant in accordance with Section 07 92 19 - Acoustical Joint Sealants.
.5 Firestopping materials in accordance with Section 07 84 00 - Firestopping.


3 Execution
3.1 INSULATION INSTALLATION


.1 Install thermal or acoustic insulation between studs to maintain continuity of thermal or 
acoustical protection to building elements and spaces.


.2 Install acoustic insulation above ceiling at locations shown.  


.3 Install insulation in areas as indicated. Friction-fit in position installed as recommended 
by manufacturer.


.4 Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or 
passing through insulation.


.5 Do not compress insulation to fit into spaces.


.6 Keep insulation minimum 75mm from heat emitting devices such as recessed light 
fixtures, and minimum 50mm from sidewalls of CAN/CGA-B149.1 and CAN/CGA-B149.2 
Type B vents.


.7 Seal joints with acoustical joint sealant.


.8 Do not enclose insulation until it has been inspected and approved by Consultant.


.9 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers.


3.2 MANUFACTURER'S INSTRUCTIONS
.1 Comply with manufacturer's written data, including product technical bulletins, product 


catalogue installation instructions, product carton installation instructions, and data 
sheets.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 33 00 - Cast in Place Concrete


.2 Section 05 31 00 - Steel Decking


.3 Section 06 10 00 - Rough Carpentry


.4 Section 07 21 13 - Board Insulation


.5 Section 07 21 16 - Blanket Insulation


.6 Section 07 26 00 - Vapor Retarders


.7 Section 07 27 00 - Air Barriers


.8 Section 07 46 19 - Steel Siding 


.9 Section 07 84 00 - Fire Stopping


.10 Section 09 21 16 - Gypsum Board Assemblies


1.2 REFERENCES
.1 CAN/ULC S705.1-01 (Including amendment 1 & 2 Standard for Thermal Insulation Spray 


Applied Rigid Polyurethane Foam, Medium Density, Material Specification.
.2 CAN/ULC-S705.2- Standard for Thermal Insulation Spray Applied Rigid Polyurethane 


Foam, Medium Density, - Application.
.3 Canadian Urethane Foam Contractors Association, (CFCA) "Manual for Installers of 


Spray Polyurethane Foam Thermal Insulation".
.4 CUFCA Quality Assurance Program
.5 CCMC 13244 -L Spray Polyurethane Foam Insulation.


1.3 SUBMITTALS AND SAMPLES
.1 Make submissions in accordance with Section 01 33 00 - Submittal Procedures
.2 Result of independent laboratory test reports, data sheets, physical proprieties, meeting 


or exceed requirements of the standard and specification.
.3 MSDS sheets.
.4 Submit a laboratory report of the adhesion compatibility with: flashing membranes, 


coatings and substrates.
.5 License under CUFCA and certification applicators under CUFCA/NECA (National 


Energy Conservation Association) to be submitted to the Consultant upon request, prior 
to the commencement of work.)


.6 Submit by the manufacturer a conformity certification to NBC of the polyurethane foam 
system.


.7 Submit independent laboratory results on vapour permeance proprieties (ASTM E96 
system) for each composition wall.


.8 Submit test results by independent laboratory on air barrier material performance, 
conducted in order to prove that the air barrier material rating meets National Building 
Code requirements.


1.4 QUALITY ASSURANCE
.1 Contractor performing work under this section must be licensed under CUFCA 


(Canadian Urethane Foam Contractors Association.
.2 Applicators performing work under this section must be trained and certified by CUFCA/


NECA (National Energy Conservation Association).
.3 Upon request of consultant, submit a copy of the contractor quality control report as 


requested in CAN/ULC-S705.2.
.4 Conduct site tests of sprayed work as require by the CUFCA Quality Assurance 


Program.
.5 Upon request of consultant, submit manufacturer/supplier field applied product quality 


control report.
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1.5 MOCK UP
.1 Provide mock up of insulation air barrier in accordance with Section 01 33 00 - Submittal 


Procedures.
.2 Construct typical exterior sample wall incorporating window, window frame head jamb 


and sill, building corner condition with foundation wall junction.
.3 Acceptance mock up sample may form part of the completed work.
.4 Do not commence work until sample installation has been accepted.
.5 Acceptance of sample preparation will be a reference for minimum acceptance of the 


work. Any need for deviation of the mock up acceptance shall be report in writing.
.6 Upon consultant request, provide manufacturer writing acceptance of the mock up 


quality.


1.6 DELIVERY, STORAGE AND HANDLING
.1 Materials shall be delivered in manufacturers original sealed containers clearly labeled 


with manufacturer's name, product identification, safety, information, net weight of 
contents, and expiration date.


.2 Material is to be stored in a safe manner and where the temperatures are in the limits 
specified by the material manufacturer.


.3 Empty containers have to be removed from site on a daily basis in accordance with 
CAN/ULC-S705.2.


1.7 APPLICATION CONDITIONS
.1 At the beginning and during the work, leave access on the job site to manufacture 


representatives for technical support and assistance
.2 Execute the work of this section when the temperature of the air and substrate are within 


the limits of the data sheet supplied by the manufacturer.
.3 Apply the spray foam only when the relative humidity is lower than 80%
.4 Prepare all oily surfaces with primer, follow manufacturer's recommendations and CAN/


ULC S 705.2 standard.


1.8 PROTECTION
.1 Ventilate area to receive insulation to maintain non-toxic unpolluted, safe working 


conditions.
.2 Protect workers as recommended by standards and manufacturer's recommendations.
.3 Protect adjacent surfaces, windows, equipment, and site areas from damage of over 


spray.


1.9 WARRANTY
.1 Warrant work of this section against defects and deficiencies for a period of two years 


from date work completion.
.2 Provide a CWC warranty certificate in conformity to CUFCA Quality Assurance Program.
.3 Provide manufacturer warranty for the field-applied product.


1.10 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 ENVIRONMENTAL REQUIREMENTS


.1 The product shall not have any CFC or HCFC or any depletion substance affecting the 
Ozone layer.
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.2 The Spray Polyurethane Foam Insulation shall have a total minimum of 18% recycled 
content from post-consummation and post-consummation and post-industrial source. 
The % shall be calculated by weight basis ration of the recycled source to the SPF 
system to apply on the building.


.3 The Spray Polyurethane Foam shall contain in the formula some renewable vegetable 
content such as Soya, Linen, Sunflower.


2.2 MATERIALS
.1 Spray Applied Polyurethane Foam Insulation system in accordance with CAN/ULC 


S705.1-01(Including amendment 1 & 2) "Standard for Thermal Insulation Spray Applied 
Rigid Polyurethane Foam, Medium Density, Material Specification and those specific 
objectives performances.


.2 Acceptable Material
.1 Polarfoam Soya 


2.3 PHYSICAL PROPERTIES
.1 PHYSICAL PROPERTIES TEST


----------------------------------------------------------------------------------------------------------------
Density ASTM D1622
Thermal Resistance ASTM C518 180 days/23°C
Long Term Thermal Resistance    CAN/ULC S 770
Dimensional Stability ASTM D-2126 (% of change in volume at 28 days)


-20°C
70°C   R.H.>97 +/- 3%
80°C


Flames spread Index CAN/ULC S 102-03
Smoke Develop Index CAN/ULC S 102-03
Compressive strength ASTM D1621
Tensile strength ASTM D1623
Open cells ASTM D2856
Water ASTM D2842 (96 hrs)
Air barrier Material at 75 Pa CCMC 07273 (25mm core only)
Fungi Resistance ASTM C 1338
V.O.C. CAN/ULC S 774
Water vapour Permeance ASTM E96 (25mm core only)


OBJECTIVE RESULT UNIT
----------------------------------------------------------------------------------------------------------------
Min. 33 Kg/m2
Min. 1.17 / 25mm RSI


6.6/1" R
Min. RSI


R
Min. -0.03 %
Max. +9.8 %
Max. +2.9 %
Max. 200 FSI
Max. 396 SDI
Min. 195 KPa
Min. 335 KPa
Min. 8.0 %
Max. 0.8 %
Max. 0.00004 L/s•m² at 75 Pa
Min No Fungal Growth
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Max. 1 Day
Max. 69 ng/Pa s m²


2.4 PRIMERS
.1 As per manufacturers recommendations and CAN / ULC S705.2 for surfaces conditions. 


.1 For oily steel surface (such as Z-Bar, steel deck roof) use LSC 517 Contact 
Cement for Lepage, color: red


2.5 EQUIPMENT
.1 Equipment shall be as recommended in CAN/ULC-S705.2 and approved by foam 


manufacturer for type of application.


3 Execution
3.1 EXAMINATION


.1 According to the prescriptions of the standard CAN/ULC S705.2 verify the conditions of 
surfaces.


.1 Surfaces to be covered with spray foam should be free of moisture, frost, oil, rust 
and any other foreign material able to have a negative affect on the adhesion of 
the product.


.2 Make sure of the complete cure of the substrates: concrete, mortar, fillers, 
membranes, primers, coatings or other surfaces, before pulverizing, taking into 
account climatic conditions.


.3 If the thickness of application is greater than 50 mm use mechanical fastener to 
secure self-adhesive membranes around openings (galvanized steel angle: 13 
mm x 25 mm x 0.42 mm in thickness (gypsum corner bead). Fixed at 600 mm C/
C.


.2 Respect the moisture content of the different building materials.


.3 In the case of particular conditions follow the recommendations of the manufacturer.


.4 Report in writing, any defects in surfaces or conditions that may adversely affect the 
performance of products installed under this section to the consultant before 
commencement of work.


.5 Commencement of work outlined in this section shall be deemed as acceptance of 
existing work conditions.


3.2 APPLICATION
.1 Apply at locations where batt insulation is not accessible or will not provide a complete 


application.
.2 Spray application of polyurethane foam shall be performed in accordance with CAN/


ULC-S705.2. Standard for Thermal Insulation Spray Applied Rigid Polyurethane Foam, 
Medium Density, Installer's Responsibilities.


.3 Apply only when surfaces and environmental conditions are within limits prescribed by 
the material manufacturer. Refers to technical data sheets.


.4 Apply consecutive passes (min. 15 mm, max. 50 mm) to obtain the thickness as 
indicated on drawings.


.5 Do not spray closer than 75 mm to chimneys, recess spotlight or other source of heat. 


3.3 TOLERANCE
.1 Applied the product to result of an average thickness from (9 readings in 1 M²) ± 6mm of 


the thickness requirements in the drawings at a minimum of 1M² readings each 150 m² 
surface sprayed.


.2 Applied the insulation uniform in accordance to NBC article 9.25.2.3.1.


3.4 PROTECTION
.1 All plastic insulation must be protected from interior occupancy space by an approved 
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thermal barrier to meet the requirements of local Building Codes.
.2 Work of this section is to provide and install a spray applied fire proofing over all foamed 


in place insulation


END OF SECTION
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1 General
1.1 DESCRIPTION OF WORK


.1 The work of this Section involves the provisions of a sheet vapour seals in the following 
locations:


.1 At entire warm side of exterior wall framing.


.2 Between door frames and framing for door openings.


.3 Slip sheet at concrete foundation wall.


.4 Under slab vapor retarder by Section 31 23 00 - Excavation and Fill.


.5 All other locations where shown on drawings.


1.2 RELATED REQUIREMENTS
.1 Section 07 21 16 - Blanket Insulation
.2 Section 07 27 00 - Air Barriers
.3 Section 07 92 00 - Joint Sealants.
.4 Section 09 21 16 - Gypsum Board Assemblies
.5 Section 31 23 00 - Excavation and Fill.


1.3 REFERENCES
.1 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-51.34-M86, Vapor Barrier, Polyethylene Sheet, for Use in Building 
Construction.


1.4 PRODUCT DATA
.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit product data sheets for sheet vapour retarders. Include:


.1 Product characteristics.


.2 Performance criteria.


.3 Limitations.


1.5 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Place materials defined as hazardous or toxic waste in designated containers.


.5 Use the least toxic sealants and adhesives necessary to comply with requirements of 
this section.


.6 Place used hazardous sealant tubes and adhesive containers in areas designated for 
hazardous materials.


2 Products
2.1 SHEET VAPOUR BARRIER


.1 Polyethylene film: 6mil thick.


2.2 ACCESSORIES
.1 Joint sealing tape: air resistant pressure sensitive adhesive tape, cloth fabric duct tape, 


50 mm wide for lap joints and perimeter seals, 25 mm wide elsewhere.
.2 Sealant: EcoLogo certified, not to contain total of volatile organic compounds in excess 


of 5 % by weight, asbestos-free sealant, compatible with vapour retarder materials, 
recommended by vapour retarder manufacturer and as specified in Section 07 92 00 -
Joint Sealants.
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.3 Staples: minimum 6 mm leg.


.4 Molded box vapour barrier: factory-molded polyethylene box for use with recessed 
electric switch and outlet device boxes.


3 Execution
3.1 INSTALLATION


.1 Ensure services are installed and inspected prior to installation of retarder.


.2 Install sheet vapour retarder on warm side of exterior wall assemblies prior to installation 
of gypsum board to form continuous retarder.


.3 Use sheets of largest practical size to minimize joints.


.4 Tie vapor retarder into roof membrane. 


.5 Inspect for continuity. Repair punctures and tears with sealing tape before work is 
concealed.


3.2 EXTERIOR SURFACE OPENINGS
.1 Cut sheet vapour retarder to form openings and ensure material is lapped and sealed to 


all door and window frames.


3.3 PERIMETER SEALS
.1 Seal perimeter of sheet vapour barrier as follows:


.1 Apply continuous bead of sealant to substrate at perimeter of sheets.


.2 Lap sheet over sealant and press into sealant bead.


.3 Install staples through lapped sheets at sealant bead into wood substrate.


.4 Ensure that no gaps exist in sealant bead. Smooth out folds and ripples 
occurring in sheet over sealant.


3.4 LAP JOINT SEALS
.1 Seal lap joints of sheet vapour barrier as follows:


.1 Attach first sheet to substrate.


.2 Apply continuous bead of sealant over solid backing at joint.


.3 Lap adjoining sheet minimum 150 mm and press into sealant bead.


.4 Install staples through lapped sheets at sealant bead into wood substrate.


.5 Ensure that no gaps exist in sealant bead. Smooth out folds and ripples 
occurring in sheet over sealant.


3.5 ELECTRICAL BOXES
.1 Seal electrical switch and outlet device boxes that penetrate vapour barrier as follows:


.1 Install molded box vapour barrier.


.2 Apply sealant to seal edges of flange to main vapour barrier and seal wiring 
penetrations through box cover.


END OF SECTION
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1 General
1.1 SECTION INCLUDES


.1 Materials and installation methods providing primary air vapour barrier materials and 
assemblies including tie ins to vapor barriers and all other terminations.


.2 Air/vapour barrier materials to provide continuous seal between components of building 
envelope and building penetrations, including all windows and doors.


1.2 RELATED REQUIREMENTS
.1 Section 07 26 00 - Vapor Retarders.
.2 Section 07 92 00 - Joint Sealants.


1.3 SUBMITTALS
.1 At least 4 weeks prior to commencing installation of air/vapour barrier membrane submit 


sample of membrane for Consultants review and approval.


1.4 QUALITY ASSURANCE
.1 Perform Work in accordance with National Air Barrier Association - Professional 


Contractor Quality Assurance Program and requirements for materials.
.2 Manufacturer's Representative to visit the site during the installation of the preparation 


for and installation of the first two (2) mock-ups. Manufacturer's Representative to review 
mock-up and provide a written report confirming the installation is in accordance with 
Manufacturer's requirements.


1.5 QUALITY ASSURANCE MOCK-UP
.1 Fabricate a mock-up that will demonstrate the various aspects of the air barrier / window 


connection / cladding (brick, steel, wood, EIFS and/or vinyl) installation and detailing.
.2 The installation is to reflect the intent to have a full tie in of the air barrier to the entire 


perimeter of all  wall openings, including windows, doors and louvers, providing a tight 
air and water seal and the relationship of the cladding installation to the openings.


.3 The mock-up is to be reviewed by the Contractor, Membrane Installer, Window Installer, 
Owner and Consultant prior to the Contractor moving forward with the installation of all 
other windows.


.4 Allow 24 hours to convene the review on site.


.5 Mock-up to be approved prior to fabrication of additional openings.


.6 Openings installed prior to review and approval will be removed at the Contractors 
expense and rebuilt.


.7 The approved mock-up may remain on site as part of the work and it will form the 
standard of acceptance for the remainder of the work.


1.6 QUALIFICATIONS
.1 Applicator: Company specializing in performing work of this section with minimum 3 


years documented experience with installation of air/vapour barrier systems. 


1.7 PRE- INSTALLATION MEETINGS
.1 Attend a pre installation meeting to verify project requirements, manufacturers 


installation instructions, tie ins & quality expectations.


1.8 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common 


Product Requirements.
.2 Deliver, store and handle materials in accordance with manufacturer(s written 


instructions.


1.9 SEQUENCING
.1 Sequence work to permit installation of materials in conjunction with related materials 
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and seals.


1.10 GUARANTEES
.1 The product manufacturer shall issue a written and signed document, issued in the 


name of the Owner, certifying the product will meet all the physical characteristics 
published by the manufacturer, for a period of five (5) years, starting from the date of 
Substantial Completion.


1.11 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 SHEET MATERIALS


.1 Air/vapour barrier membrane (Self-Adhering): SBS modified bitumen, self-adhering 
sheet membrane complete with a cross-laminated polyethylene film, and having the 
following physical properties:


.1 Thickness: 1.0 mm;


.2 Air leakage: <0.011 L/s·m² @ 75 Pa to ASTM E283-91;


.3 Vapor permeance: 2.8 ng/Pa.m².s (0.05 perms) to ASTM E96; 


.4 Low temperature flexibility: -30°C to CGSB 37-GP-56M;


.5 Elongation: 200% to ASTM D412-modified;


.6 Acceptable Materials: 
.1 Blueskin SA by Bakor
.2 Soprema - Sopraseal Stick 1100.
.3 IKO - Aqua Barrier AVB
.4 Grace "Perm-A-Barrier"
.5 Nordshield "Air/Vapor Barrier"
.6 Caelisle Coatings & Waterproofing (CCW) CCW-705 LT Self Adhering Air 


& Vapor Barrier and CCW-702 high-tack adhesive.
.2 Through-wall flashing membrane (Self-Adhering): SBS modified bitumen, self-adhering 


sheet membrane complete with a cross-laminated polyethylene film, having the following 
physical properties:


.1 Thickness: 1 mm (40 mils) min.


.2 Film Thickness: 0.225mm (9.0 mils)


.3 Elongation: 200% to ASTM D412;


.4 Tensile Strength (film): 34500 kPa (5000 psi) ASTN D882


.5 Vapor permeance: 2.8 ng/Pa.m².s (0.05 perms) to ASTM E96


.6 Low temperature flexibility: -30°C to CGSB 37-GP-56M;


.7 Acceptable Materials: 
.1 Blueskin TWF by Bakor
.2 Soprema - Sopraseal Stick 1100
.3 IKO TWF.


.3 Primer: By manufacturer of membrane, all membranes to be primed.


3 Execution
3.1 EXAMINATION


.1 Verify that surfaces and conditions are ready to accept the Work of this section.
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.2 Ensure all surfaces are clean, dry, sound, smooth, continuous and comply with air 
barrier manufacturer(s requirements.


.3 Report any unsatisfactory conditions to the Consultant in writing.


.4 Do not start work until deficiencies have been corrected. Commencement of Work 
implies acceptance of conditions.


3.2 PREPARATION
.1 Remove loose or foreign matter which might impair adhesion of materials.
.2 Ensure all substrates are clean of oil or excess dust; all masonry joints struck flush, and 


open joints filled; and all concrete surfaces free of large voids, spalled areas or sharp 
protrusions.


.3 Ensure all substrates are free of surface moisture prior to application of self-adhesive 
membrane and primer.


.4 Ensure metal closures are free of sharp edges and burrs.


.5 Prime substrate surfaces to receive adhesive in accordance with manufacturer's 
instructions.


3.3 INSTALLATION
.1 Apply primer to all surfaces to receive membrane in a manner and at a rate 


recommended by manufacturer.  Primed surfaces not covered by membrane during the 
same working day must be re-primed.


.2 Apply membrane starting at bottom of wall, lapping both ends and sides in accordance 
with manufacturer's instructions.


.3 Seal end of membrane to substrate at end of days work and around any projections 
through membrane using only sealant recommended by membrane manufacturer.


.4 Carry membrane around into all wall openings and seal at frames or other building 
components. Reinforce all corners with adhesive applied membrane using heated trowel 
to ensure joint tightness.


.5 Coordinate with installation of roofing vapour barrier by Section 07 52 00 - Modified 
Bitumen Membrane Roofing to ensure continuity of air/vapour barrier membrane at roof/
wall intersections.


.6 Where work of other trades is incomplete leave sufficient membrane to complete work of 
this Section to ensure continuity and integrity of air/vapour barrier.


.7 Repair damage to membrane at masonry connectors and ties and elsewhere as 
necessary.


3.4 THROUGH - WALL MASONRY FLASHING
.1 Supply to Section 04 05 23 - Masonry Accessories together with manufacturer's written 


instruction for installation in masonry cavity walls.
.2 Coordinate the work of this Section with installation of through wall flashing to ensure 


continuity of air/vapour barrier membrane.


3.5 PROTECTION OF WORK
.1 Do not permit adjacent work to damage work of this section.
.2 Ensure finished Work is protected from climatic conditions.


END OF SECTION
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1 General
1.1 DESCRIPTION OF WORK


.1 The work of this Section comprises the furnishing of materials, labour and equipment 
necessary for the supply and installation of the sheet metal wall cladding system, as 
indicated and specified in this Section, which includes, but is not limited to:


.1 All non-structural sub-girts, clips and fasteners required to support the wall 
cladding.


.2 All flashings and trim related to wall cladding systems.


.3 All caulking/sealing for the preformed metal wall cladding systems, flashings and 
trim.


1.2 RELATED REQUIREMENTS
.1 Section 05 50 00 - Metal Fabrications.
.2 Section 07 21 13 - Board Insulation.
.3 Section 07 21 19 - Foamed-in-Place Insulation.
.4 Section 07 62 00 - Sheet Metal Flashing and Trim.
.5 Section 07 92 00 - Joint Sealants.


1.3 REFERENCES
.1 American National Standards Institute (ANSI).


.1 ANSI B18.6.4-99, Thread Forming and Thread Cutting Tapping Screws and 
Metallic Drive Screws.


.2 ANSI B18.6.4-1981 (R1991), Screws, Tapping and Metallic Drive, Inch Series, 
Thread forming and Cutting.


.2 Canadian General Standards Board (CGSB).
.1 CAN/CGSB-51.32-M77, Sheathing, Membrane, Breather Type.
.2 CAN/CGSB-93.4-92, Galvanized and Aluminum-Zinc Alloy Coated Steel Siding 


Soffits and Fascia, Prefinished, Residential.
.3 Canadian Standards Association (CSA International).


.1 CSA B111-1974(R2003), Wire Nails, Spikes and Staples.


.2 CAN/CSA S16.1-94, Limit States Design of Steel Structures.


.3 CSA S136-94, Cold Formed Steel Structural Members.


.4 CSA S136.1-95, Commentary on CSA Standard S136-94, Cold Formed Steel 
Structural Members.


.4 Environmental Choice Program (ECP).
.1 CCD-045-95, Sealants and Caulking Compounds.


.5 Underwriters' Laboratories of Canada (ULC).
.1 CAN/ULC-S706-02, Wood Fiber Thermal Insulation for Buildings.


.6 CSSBI: 20M-91, Sheet Steel Cladding for Architectural and Industrial Applications.


.7 NBCC-2015, National Building Code of Canada.


1.4 DESIGN CRITERIA
.1 Design metal panels in accordance with the requirements of CSA S136-94 and CSA 


S136.1-95 and NBCC and CSSBI standards.
.2 Design metal wall cladding system to provide for thermal movement of component 


materials caused by ambient temperature range of 60°C without causing buckling, failure 
of joint seals, undue stress on fasteners or other detrimental effects.


.3 Provide an effective air barrier, to prevent infiltration and/or exfiltration of air through wall 
assembly.


.4 Design system to include expansion joints to accommodate movement in wall system 
and between wall system and building structure, caused by structural movements, (wind 
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and snow loads) without permanent distortion, damage to filling materials, racking of 
joints, breakage of seals, or water penetration.


.5 Design members to withstand dead load and wind loads, and, where applicable, live 
loads, calculated in accordance with NBC and applicable local regulations, to maximum 
allowable deflection of 1/180th of span.


.1 Sheet steel base thickness to be as specified with girt spacing determined by 
design criteria, but NOT to exceed 1800mm o.c.


.2 Design sheets according to the specified tolerances for the erection of the 
structural support.


.6 Design system to attain water impermeable wall screen assembly for protection against 
driving wind forces and water capillary action. Incorporate in assembly, system of 
gaskets, seals and closures to achieve intended design.  Provide for positive drainage of 
condensation occurring within wall construction.


.7 Maintain following installation tolerances:
.1 Maximum variation from plane or location shown on approved shop drawings: 


20mm/10m of length.
.2 Maximum offset from true alignment between two adjacent members abutting 


end to end, in line: 1.00 mm.
.8 Permanence through wall system shall not exceed 30 ng/Pa.s.m²
.9 Design wall system to allow for movement of air between exterior and interior side of 


metal cladding.


1.5 SUBMITTALS
.1 General:


.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit product data including manufacturer product sheet, for specified 
products.


.3 Shop Drawings:
.1 Submit shop drawings showing layout, profiles and product components, 


including anchorage, accessories, finish colors and textures.
.2 Include details showing thickness and dimensions of the various system parts, 


fastening and anchoring methods, locations of joints and gaskets and location 
and configuration of joints necessary to accommodate thermal movement.


.3 Indicate dimensions, profiles, attachment methods, schedule of wall elevations, 
trim and closure pieces, soffits, fascia, metal furring, and related work.


.4 Indicate elevations of all walls showing wall openings and all pertinent 
dimensions, materials, and finishes, details at head, jamb and sills at all wall 
openings and at top, bottom, corners and other intersections including where 
siding abuts existing work. Include details of girt system including anchoring 
details, panel fastening details and compliance with design criteria and 
requirements of other work.


.5 Each shop drawing submitted shall bear stamp and signature of qualified 
professional engineer registered or licensed to practice in the Province of Prince 
Edward Island, Canada.


.4 Samples:
.1 Submit selection and verification samples for finishes, colors and textures.
.2 Selected Samples:  Manufacturer color charts or chips illustrating full range of 


colors, finishes and patterns available for composite metal panels with factory 
supplied finishes.


.3 Verification Samples: 203 x 203 mm sample composite panels in thickness 
specified, including chips, anchors, supports, fasteners, closures and other panel 
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accessories, for assembly approval.
.4 Include panel assembly samples not less than 305 x 305 mm, showing 4 way 


joint.
.5 Test Reports:


.1 Certified test reports showing compliance with specified performance 
characteristics and physical properties.


.6 Certificates:
.1 Product certificates signed by manufacturer certifying materials comply with 


specified performance characteristics and physical requirements.
.7 Manufacturer's Instructions:


.1 Manufacturer's Installation Instructions


.2 Manufacturer's Field Reports
.8 Closeout Submittals.  Submit the following:


.1 Warranty documents specified herein.


1.6 QUALITY ASSURANCE
.1 Installer Qualifications:


.1 Installer experienced in performing work of this section who has specialized in 
the installation of work similar to that required for this project.


.2 Manufacturer Qualifications
.1 Manufacturer capable of providing field service representation during 


construction and approving acceptable fabricator.
.2 Company with a minimum of 5 years of continuous experience manufacturing 


panel material of the type specified and capable of providing the following 
information.


.3 List of 5 other projects of similar size, including approximate date of installation 
and name of Consultant for each.


.3 Fabricator Qualifications
.1 Company with at least 3 years of experience on similar sized metal panel 


projects and approved by panel material manufacturer.


1.7 QUALITY ASSURANCE MOCK-UP
.1 Fabricate a mock-up that will demonstrate the various aspects of the air barrier / window 


connection / cladding (brick, steel, wood, EIFS and/or vinyl) installation and detailing.
.2 The installation is to reflect the intent to have a full tie in of the air barrier to the entire 


perimeter of all  wall openings, including windows, doors and louvers, providing a tight 
air and water seal and the relationship of the cladding installation to the openings.


.3 The mock-up is to be reviewed by the Contractor, Membrane Installer, Window Installer, 
Owner and Consultant prior to the Contractor moving forward with the installation of all 
other windows.


.4 Allow 24 hours to convene the review on site.


.5 Mock-up to be approved prior to fabrication of additional openings.


.6 Openings installed prior to review and approval will be removed at the Contractors 
expense and rebuilt.


.7 The approved mock-up may remain on site as part of the work and it will form the 
standard of acceptance for the remainder of the work.


1.8 DELIVERY, STORAGE & HANDLING
.1 General:


.1 Comply with Section 01 61 00 - Common Product Requirements.
.2 Ordering:


.1 Comply with manufacturer's ordering instructions and lead time requirements to 
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avoid construction delays.
.3 Delivery:


.1 Deliver materials in manufacturer's original, unopened, undamaged, containers 
with identification labels intact.


.2 Package wall panels for protection against transportation damage.  Provide 
markings to identify components consistently with drawings.


.4 Storage and Protection:
.1 Store materials protected from exposure to harmful weather conditions and at 


temperature conditions recommended by manufacturer.
.2 Exercise care in unloading, storing and installing panels to prevent bending, 


warping, twisting and surface damage.
.3 Protect panels from moisture and condensation with tarpaulins or other suitable 


weathertight covering installed to provide ventilation.
.4 Slope panels to ensure positive drainage of any accumulated water.
.5 Do not store panels in any enclosed space where ambient temperature can 


exceed 49 degrees C.
.6 Protect finish of panels by applying heavy duty removable plastic film, during 


production.
.7 Avoid contact with any other materials that might cause staining, denting, or 


other surface damage.


1.9 PROTECT CONDITIONS
.1 Field Measurements:


.1 Verify actual measurements/openings by field measurements before fabrication; 
show recorded measurements on shop drawings.  Coordinate filed 
measurements, fabrication schedule with construction progress to avoid 
construction delays.


1.10 WARRANTY
.1 Manufacturer's Warranty:


.1 Submit, for Owner's acceptance, manufacturer's standard warranty document 
executed by authorized company official.  Manufacturer's warranty is in addition 
to and not a limitation of other rights Owner may have under the Contract 
Documents.


.2 Warranty Period:  2 years commencing on Date of Substantial Completion.


1.11 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 SHEET METAL WALL CLADDING SYSTEM


.1 Exterior sheet metal panels:
.1 Fabricate in accordance with ASTM A653/A653M. 
.2 Base metal thickness wall: 24 gauge.
.3 Metal profile wall:


.1 Acceptable Material Exterior: 
.1 VicWest UltraVic: 36"/914mm wide sheet, 3/4"/19mm high 


flutes,9"/228mm flute spacing.
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.2 Acceptable Material Interior: 
.1 VicWest SuperVic: 30"/762mm wide sheet, 3/4"/19mm high 


flutes,10"/254mm flute spacing.
.4 Finish: 


.1 Acceptable material: 
.1 Vicwest WeatherXL™ with Silicone Modified Polyester paint 


system.
.5 Colour: refer to Drawings.


.2 Wall Cladding Flashings:
.1 Visible moldings: corner flashings, cap and drip flashings, ridge caps, starter 


strips, trim at openings to be of same material, gauge and finish as the adjoining 
cladding, brake-formed to required profile.


.2 Concealed moldings: all hidden components and clips shall be fabricated from 
hot-dipped galvanized steel, designation Z-275 (G-90) with minimum base metal 
thickness of 0.80 mm.


.3 Insulation:
.1 Supplied and installed by Section 07 21 13 - Board Insulation, following 


installation of sub-girt by this Section.
.4 Accessories:


.1 Metal closures: same thickness and finish as adjoining panels.


.2 Foam closures: extruded, closed-cell, flexible PVC, same shape as cladding, 
arctic climate type.


.3 Butyl tape: 100% solid butyl-polyisobutylene tape 3 mm thick x 13 mm wide.


.4 Insulation adhesive: quick drying, synthetic elastomeric base, to ASTM C916-79, 
Type IV.


.5 Sealing compound: thermoplastic rubber base.
.5 Fasteners:


.1 Screws: to ANSI B18.6 and cladding manufacturer's recommendations.


.2 Exposed screws: Not acceptable, all siding fasteners are to be concealed.


.3 Stitching screws: #14, hexagonal head, cadmium-plated, carbon steel, self 
tapping screw, 19 mm long.


.4 Screws for structural steel: #14 hexagonal head cadmium-plated carbon steel, 
self-tapping screws of length to penetrate minimum 13 mm into steel structural 
support.


.6 Touch-up Materials:
.1 Color matched paint as supplied by cladding manufacturer.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Comply with manufacturer's written data, including product technical bulletins, product 
catalogue installation instructions, product carton installation instructions, and data 
sheets.


3.2 PREPARATION
.1 Protect metal surfaces in contact with concrete, masonry, mortar, plaster or other 


cementitious surfaces with isolation coating.


3.3 INSTALLATION OF SHEET METAL WALL CLADDING
.1 Install cladding to the requirements of CSSBI standards, manufacturer's written 


instructions and reviewed shop drawings.
.1 Installation shall be performed by a company certified by the manufacturer of the 


metal cladding as an approved installer.


Queens County Highway Depot, Brackley, PE Section 07 46 19
Pandemic Warehouse Steel Siding
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 5







Coles Associates Ltd. Architects & Engineers


.2 Install components to allow for thermal expansion and contraction.


.3 Fold visible exposed edges of sheets inward at least 13 mm.


.4 Provide alignment bars, brackets, clips, inserts, shims, as required to securely 
and permanently fasten wall cladding system to building structure.


.2 Install insulation in strict accordance with the requirements of Section 07 21 13 - Board 
Insulation.


.3 Install exterior panels c/w all required flashings and trim. Ensure that all fasteners at 
flashings and trim are concealed. Make sure all laps are perfectly aligned and joined. 
Use sufficient pressure when installing screws to ensure that the EPDM washers are 
fully seated, but without buckling the panels.


.4 Stitch the side laps of exterior sheets with screws between sub-girts at maximum 600 
mm o.c.


.5 End laps at exterior panels to be minimum 100 mm, located over sub-girts and sealed 
with tape sealant.


.6 Make all necessary openings in the panels for mechanical and electrical purposes. Cut 
to fit tight around pipes and other accessories and seal with sealant.


.7 Install notched, shaped and waterproof closures to protect the cladding components 
against the effects of the weather.


3.4 PANELS
.1 Wall cladding: shop cut to required sizes and to provide openings for doors, windows, 


grilles and other penetrations. Cuts to be square and clean.
.2 Accessories: brake or bend to shape, of material and finish to match cladding, 


comprising of cap and ridge flashing, drip flashings, corner flashings, closure flashings at 
head, jamb and sills at door and window openings, roof edge and gable flashings.


3.5 CAULKING AND SEALING
.1 Caulk and seal internally as specified in this Section and recommended by system 


manufacturer.
.2 Caulk and seal between metal siding and adjacent or abutting surfaces in accordance 


with Section 07 92 00 - Sealants. 


3.6 CLEANING
.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 


barriers.
.2 Wash down exposed surfaces using solution of mild domestic detergent in warm water, 


applied with soft clean wiping cloths.
.3 Remove excess sealant with recommended solvent.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 06 10 00 - Rough Carpentry.


.2 Section 07 21 13 - Board Insulation.


.3 Section 07 62 00 - Sheet Metal Flashing and Trim.


.4 Section 07 92 00 - Joint Sealants.


.5 Section 22 42 01 - Plumbing Specialties and Accessories.


1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM).


.1 ASTM C726-00a, Standard Specification for Mineral Fiber Roof Insulation Board.


.2 ASTM C 1177/C1177M-01, Standard Specification for Glass Mat Gypsum 
Substrate for Use as Sheathing.


.3 ASTM D41-94(2002)e1, Standard Specification for Asphalt Primer Used in 
Roofing, Dampproofing, and Waterproofing.


.4 ASTM D312-00, Asphalt Used in Roofing.


.5 ASTM D6162-00a, Standard Specification for Styrene Butadiene Styrene (SBS) 
Modified Bituminous Sheet Materials Using a Combination of Polyester and 
Glass Fiber Reinforcements.


.6 ASTM D6163-00e1, Standard Specification for Styrene Butadiene Styrene (SBS) 
Modified Bituminous Sheet Materials Using Glass Fiber Reinforcements.


.7 ASTM D6164-00, Standard Specification for Styrene Butadiene Styrene (SBS) 
Modified Bituminous Sheet Materials Using Polyester Reinforcements.


.2 Canadian Standards Association (CSA):
.1 CSA A123.23.
.2 CSA A123.21-14 - Standard test method for the dynamic wind uplift resistance of 


Membrane - Roofing Systems.
.3 Factory Mutual (FM Global).


.1 FM Approvals - Roofing Products.


.2 FM- 4470 Wind Uplift Requirements
.4 Canadian Roofing Contractors Association (CRCA).


.1 CRCA Roofing Specifications Manual-1997.
.5 Health Canada / Workplace Hazardous Materials Information System (WHMIS).


.1 Material Safety Data Sheets (MSDS).
.6 Underwriters Laboratories' of Canada (ULC).


.1 CAN/ULC-S701-11, Expanded Polystyrene, Board and Pipe Covering.


.2 CAN/ULC-S704-03, Thermal Insulation, Polyurethane and 
Polyisocyanurate Boards Faced.


.3 CAN/ULC-S107-01, Methods of Fire Tests of Roof Coverings, Class A.


1.3 PERFORMANCE REQUIREMENTS
.1 Compatibility between components of roofing system is essential. Provide written 


declaration to Consultant stating that materials and components, as assembled in 
system, meet this requirement.


1.4 GENERAL REQUIREMENTS FOR ROOFING SYSTEM
.1 SBS modified bituminous membrane. The system used as the Standard of Acceptance 


for the work consists of:
.1 Two (2)-ply SBS modified bitumen membrane.
.2 Protection board
.3 Polyisocyanurate insulation


Queens County Highway Depot, Brackley, PE Section 07 52 00
Pandemic Warehouse Modified Bituminous Membrane Roofing
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 1







Coles Associates Ltd. Architects & Engineers


.4 Vapor barrier


.5 Support panels
.2 The specified roofing system is based on Soprema.  Other complete and comparable 


membrane, insulations and vapor barrier systems will be considered if proposed and 
accepted as approved equals, prior to tender close.


1.5 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit two (2) copies of the most current technical data sheets. These documents must 


describe the physical properties of materials and explanations about product installation, 
including restrictions, limitations and other manufacturer recommendations.


.3 Indicate flashing, details.


.4 Manufacturer's Installation Instructions: indicate special precautions required for 
seaming the membrane.


.5 Manufacturer's Certificate: certify that products meet or exceed specified requirements.


.6 Manufacturer's field report: in accordance with Section 01 45 00 - Quality Control.


.7 Provide shop drawing indicating fastening pattern at field, edges, corners and around 
roof mounted equipment.


.8 Sub-contractor and installed certificate of approval issued by the system manufacturer.


1.6 QUALITY ASSURANCE
.1 System manufacturer to attend a minimum of three (3) site visits.
.2 Membrane: applied by sub-contractor and installer, certified by manufacturer for 


application of its products. 


1.7 FIRE PROTECTION
.1 All materials will be delivered and stored in their original packaging, in conformance with 


the requirements described in the manufacturer's technical documentation.
.2 At all times, materials will be adequately protected and stored in a dry and properly 


ventilated area, away from any welding flame or spark, and sheltered from the elements 
and any harmful substances. 


.3 Store adhesives and solvent-based mastics at a minimum of 5°C.


.4 Materials delivered in rolls will be carefully stored upright; flashings will be stored to 
avoid wrinkling, buckling, scratches or any other possible damage.


.5 Avoid gathering construction materials on the roof, which may affect the structural 
integrity by imposing loads exceeding what is admissible.


1.8 PROTECTION
.1 Prior to the start of work, conduct a site inspection to ensure its safety in order to 


minimize fire risks and hazards.
.2 Respect safety measures recommended by the related local authorities.
.3 At the end of each workday, use a heat detector gun to spot any smoldering or 


concealed fire. Job planning must be organized to ensure workers are still on location at 
least two (2) hours after welding works. An inspection must be performed by an 
employee of the roofing contractor who specializes in this kind of job at the end of works 
and, if necessary, with the help of a member of the fire protection service of the 
municipality.


.4 Never apply the torch directly to flammable materials.


.5 Throughout roofing installation, maintain a clean site and have a fire hose (when 
possible) and at least one ULC-approved Class A, B or C fire extinguisher, charged and 
in perfect operating condition, within 6 m (20 ft) of each torch. Respect all safety 
measures described in technical data sheets of sealants. Welding torches must never be 
placed near combustible or flammable products, nor be used where the flame is not 
visible or cannot be easily controlled.
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1.9 ENVIRONMENTAL REQUIREMENTS
.1 Do not install roofing when temperature remains below -18ºC for torch application, or to 


manufacturers recommendations for mop application.
.2 Minimum temperature for solvent-based adhesive is -5ºC.
.3 Install roofing on dry deck, free of snow and ice, use only dry materials and apply only 


during weather that will not introduce moisture into roofing system.


1.10 FULL SYSTEM WARRANTY
.1 The membrane manufacturer will issue a written document in the Owner's name, valid 


for a fifteen (15) year period, stating that it will repair any leaks in the roofing membrane 
to restore the roofing system to a dry and water tight condition, to the extent that 
manufacturing or installation defects caused such water infiltration.  The warranty must 
cover all roofing components from the deck up to the finish cap sheet and the total cost 
of repair(s) during the entire warranty period.   The warranty must be transferable, at no 
extra cost, to subsequent building owners.   The warranty certificate must reflect these 
requirements.  


1.11 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Place materials defined as hazardous or toxic in designated containers.


2 Products
2.1 COMPATIBILITY


.1 All roofing waterproofing materials shall be provided by the same manufacturer.


2.2 FASTENING
.1 Roof system to be mechanically fastened to meet CSA A123.21 Standards.
.2 Prior to installation manufacturer to submit their test report, with proposed products, 


demonstrating compliance with wind uplife resistance standard.


2.3 VAPOUR BARRIER SUPPORT PANELS
.1 Refer to roof assembly on Drawings.


2.4 VAPOUR BARRIER
.1 Self-Adhesive Vapour Barrier


.1 Self-adhesive membrane composed of SBS modified bitumen, with a surface 
screen made of high-density polyethylene laminated between two layers of 
polyethylene films. The width of the membrane is 1.14 m to allow the membrane 
to fit on the top of most structural steel deck profiles. The self-adhesive 
underface is protected with a silicone plastic release film. Resistance to water 
vapour transmission: 1.7ng/Pa.5.m² (0.03 perm).


.2 Acceptable Material: 
.1 Sopravap'r by Soprema. 
.2 M.V.P. by IKO.
.3 PERMATE STICK by Lexcor.


2.5 INSULATION
.1 The total system from the top of the deck to top of membrane to provide minimum R-


value as noted on roof assemblies.  Minimum two (2) layers with joints offset.
.2 Polyisocyanurate Insulation:
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.1 Refer to Section 07 21 13 - Board Insulation for acceptable material.


2.6 INSULATION SUBSTRATE OVERLAY
.1 Bituminous Board


.1 Semi-rigid roofing support panel composed of a mineral-reinforced asphaltic core 
between two asphalt-saturated fiberglass liners. Length of 2440 mm long x 
widest practical width x 4.8mm thick.


.2 Acceptable Material:
.1 Sopraboard by Soprema.
.2 Protectoboard by IKO. 
.3 LEXBASE R+ by Lexcor.


.3 2-1 Soprasmart board by Soprema and ShieldBase 180 by IKO may be used in 
lieu of substrate overlay and base sheet membrane for field surface.


2.7 MEMBRANES
.1 Base Sheet Membrane for Field Surface


.1 Roofing membrane composed of SBS modified bitumen and a non-woven 
polyester reinforcement. Both sides are covered with a thermofusible plastic film. 
The surface must be marked with three (3) chalk lines to ensure proper roll 
alignment.


.2 In conformance with: CGSB 37.56-M (9th Draft).


.3 Properties MD
-----------------------------------------------------------------------------------------------
Strain Energy (kN/m) 9
Breaking Strength (kN/m) 17
Ultimate Elongation (%) 60
Tear Resistance (N) 60
Static Puncture Resistance (N) 400
Dimensional Stability (%) -0.4
Plastic Flow (°C) 105 (greater than or equal)
Cold Bend at -30°C No Cracking
Lap Joint Strength (kN/m) Pass >4 kN/m


.4 Acceptable Materials:
.1 Sopralene Flam 180 by Soprema.
.2 Torchflex TP-180-FF by IKO. 
.3 VANGUARD 180 FF by Lexcor.


.5 2-1 Soprasmart board by Soprema and ShieldBase 180 by IKO may be used in 
lieu of substrate overlay and base sheet membrane for field surface.


.2 Base Sheet Membrane for Flashings and Parapets
.1 Membrane composed of SBS modified bitumen and composite heavy duty 


reinforcement. The surface is covered with a thermofusible plastic film and the 
underface is covered with a release protection film. The surface shall be marked 
with three (3) chalk lines to ensure proper roll alignment.  


.2 In conformance with: CGSB 37.56-M (9th Draft).


.3 Properties MD
-----------------------------------------------------------------------------------------------
Strain Energy (kN/m) 9
Breaking Strength 17
Ultimate Elongation (%) 60
Tear Resistance (N) 60
Static Puncture Resistance (N) 400
Dimensional Stability (%) -0.4
Plastic Flow (°C) 105 (greater than or equal)
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Cold Bend at -30°C No Cracking
Lap joint strength (kN/m) Pass >4 kN/m


.4 Acceptable Materials:
.1 Sopralene Flam Stick by Soprema.
.2 Armourbond Flash by IKO. 
.3 VANGUARD FLASH SA by Lexcor.


.3 Roofing Cap Sheet Membrane for Field Surfaces, Flashings and Parapets
.1 Use for 15 Year Warranty.
.2 Roofing membrane composed of SBS modified bitumen with a non-woven 


polyester reinforcement and elastomeric bitumen . The surface is protected by 
coloured granules. The underface is covered with a thermofusible plastic film.


.3 In conformance with: CGSB 37.56-M (9th Draft).


.4 Properties MD
-----------------------------------------------------------------------------------------------
Strain Energy (kN/m) 10
Breaking Strength (kN/m) 18
Ultimate Elongation (%) 60
Tear Resistance (N) 75
Static Puncture Resistance (N) 420
Dimensional Stability (%) 0.8
Plastic Flow (°C) 105 (greater than or equal)
Cold Bend at -30°C No Cracking
Lap Joint Strength (kN/m) Pass >4 kN/m


.5 Acceptable Materials:
.1 Sopralene Flam 250 GR by Soprema.
.2 Torchflex TP-250-Cap by IKO. 
.3 VAN GUARD 250 TC by Lexcor.


.4 Starter Roll
.1 Waterproofing membranes composed of SBS modified bitumen, covered with 


granules on surface, with a 100 mm (4 in) selvedge on both sides. The 
underface is covered with a thermofusible plastic film.


.2 In conformance with: CGSB 37.56-M (9th Draft).


.3 Properties MD
-----------------------------------------------------------------------------------------------
Strain Energy (kN/m) 13
Breaking Strength (kN/m) 25
Ultimate Elongation (%) 66
Tear Resistance (N) 118
Static Puncture Resistance (N) 432
Dimensional Stability (%) -0.2
Plastic Flow (°C) 110 (greater than or equal)
Cold Bend at -30°C No Cracking
Lap Joint Strength (kN/m) Pass >4 kN/m


.4 Acceptable Materials:
.1 Starter Flam GR by Soprema.


.5 Colour for Roofing Cap Sheet Membrane Granules:
.1 For field surfaces: light gray.


2.8 ACCESSORIES MEMBRANE
.1 Cover Strip


.1 Membrane strip made of SBS modified bitumen with a composite reinforcement.  
Both faces are covered with a plastic thermo fusible film.   The strip ensures 
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water-tightness in the end laps.
.2 In conformance with:  ASTM D6162.
.3 Acceptable Material:


.1 Sopralap by Soprema.


.2 Torchtape 180-FF by IKO. 


.3 VANGUARD LAP by Lexcor.


2.9 PRIMER
.1 Primer for Thermofusible Membranes


.1 Primer made of bitumen, volatile solvents and adhesive resins. Used as primer 
to improve the adhesion of thermofusible waterproofing membranes.


.2 Acceptable Material:
.1 Elastocol 500 by Soprema.
.2 Mod Bit Primter by IKO. 
.3 MULTIGRIP by Lexcor.


.2 Primer for Self-Adhesive Membranes
.1 Primer composed of SBS synthetic rubber, adhesive resins and VOC-free 


solvents. Used as primer to improve the adhesion of self-adhesive membranes.
.2 Acceptable Materials:


.1 Elastocol Stick Zero By Soprema.


.2 S.A.M. LVC Adhesive by IKO. 


.3 MULTIGRIP by Lexcor.


2.10 FLAME-STOP MEMBRANE
.1 Self-adhesive membrane composed of SBS modified bitumen and a glass mat 


reinforcement, designed to prevent flames from penetrating into voids, cavities and 
openings before installing heat-welded membranes.


.2 Acceptable Materials: 
.1 Sopraguard tape by Soprema.
.2 VANGUARD LAP STICK by Lexcor.


2.11 COMPLEMENTARY WATERPROOFING PRODUCTS
.1 Waterproofing Mastic 


.1 Description: Multi-purpose mastic composed of SBS modified bitumen, fibres, 
mineral fillers and solvents.   


.2 Acceptable Material: 
.1 Sopramastic by Soprema.
.2 Aquabarrier mastic by IKO. 
.3 LEXBOND C by Lexcor.


.2 Sealing Product
.1 Bitumen/polyurethane waterproofing mono-component resin and polyester 


reinforcement. 
.2 Acceptable Material: 


.1 Alsan Flashing and Alsan Reinforcement by Soprema.


.2 MS detail by IKO.


.3 LEXCOAT FLASH by Lexcor.


2.12 CARPENTRY
.1 Refer to Section 06 10 00 - Rough Carpentry


2.13 FASTENERS
.1 Corrosion resistant, with minimum plate diameter of 50 mm and screw length to suit 


insulation thickness +38 mm.
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.2 Acceptable Material:
.1 Buildex.
.2 Dekfast.
.3 Trufast.
.4 Soprafix.
.5 LEXGRIP by Lexcor.


3 Execution
3.1 SURFACE EXAMINATION AND PREPARATION


.1 Surface examination and preparation must be completed in conformance with 
instructions in the membrane manufacturer's technical documentation. 


.2 Before roofing work begins, the owner's representative and roofing foreman will inspect 
and approve deck conditions (including slopes and wood grounds) as well as flashings 
at parapets, roof drains, plumbing vents, ventilation outlets and other construction joints. 
If necessary, a non-conformity notice will be issued to the contractor so that required 
corrections can be carried out. The start of roofing work will be considered as 
acceptance of conditions for work completion. 


.3 Do not begin any portion of work before surfaces are clean, smooth, dry, and free of ice 
and debris. Use of calcium or salt is forbidden for ice or snow removal.


.4 Be sure plumbing, carpentry and all other works have been duly completed.


.5 No materials will be installed during rain or snowfall.


3.2 METHOD OF EXECUTION
.1 Roofing work must be completed in a continuous fashion as surfaces are readied and as 


weather conditions allows it.
.2 It's preferable to seal all joints that are not covered by a cap sheet membrane the same 


day. A second cap sheet cannot be installed if any moisture is present in joints.
.3 Ensure waterproofing of roofs at all times, including protection during installation work by 


other trades and protection as work is completed (e.g. vents, drains, etc.).


3.3 SITE PROTECTION
.1 Protect the exposed surfaces of finished work to avoid damage during roof installation 


and material transportation. Install walkways made of rigid boards over installed roofing 
materials to enable passage of people and transport of products. Assume full 
responsibility for any damage.


3.4 INSTALLATION OF BOARDS WITH FACTORY LAMINATED BASE SHEET
.1 Optional installation (Contractor's option).
.2 Adhere base sheet board using adhesive applied in continuous strips spaced as per 


CSA-123-21 requirements.
.3 Mechanically fasten boards with screws and plates for membranes spaced as per 


CSA-123-21 requirements.


3.5 APPLICATION OF PRIMER
.1 Wooden, metallic, concrete and masonry surfaces or gypsum insulation substrate will 


receive a coat of primer at a rate recommended by the manufacturer.   All surfaces to be 
primed must be free of rust, dust or any residue that may hinder adherence. Primed 
surfaces must be covered with the roofing membrane as soon as possible (on the same 
day for self-adhesive membranes).


3.6 INSTALLATION OF BASE SHEET FLASHING
.1 Apply base sheet flashing only, once primer coat is dry.  
.2 Install base sheet flashing in one (1) meter widths to cover roofing substrate over 


100mm overlap side laps by 75mm.  Stagger side laps by at least 100mm from base 
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sheet overlaps on roof to avoid excessive layering.
.3 Apply base sheet flashing directly onto substrate by removing silicone paper cover 


sheet.  Torch roof's base-sheet plastic film on installation zone.  Proceed from top to 
bottom.  Once in place, apply pressure manually in a uniform fashion to obtain 
homogenous adherence over entire surface.  Preferably seal seams with rubber roller.


.4 Avoid forming wrinkles, air pockets or fishmouths.


3.7 INSTALLATION OF SUPPORT PANEL AND VAPOUR BARRIER
.1 Because of the nature of this system, for this type of vapour barrier, joints can be aligned 


(no offset) to facilitate the installation of the reinforcing strip.
.2 Adhere the first 60 mm of the self-adhesive side laps using a membrane roller, then heat 


weld the last 40 mm self-adhesive, heat-welded side laps. 
.3 Seal the end laps by welding a 330-mm wide protection strip centered on the joint


3.8 INSTALLATION OF INSULATION
.1 It is not required to fasten insulation boards, to achieve wind uplift performance, under 


mechanically fastened board with factory laminated base sheet membranes. However in 
order to prevent any insulation board movement, they can be fastened at a rate of one 
fastener per 4 sq/ft.  


.2 Mechanically fasten boards with screws and plates for membranes.  Mechanical 
fasteners must be installed in the centre of the membrane side selvedge and on board 
surface as per CSA A123.21-10 requirements.


.3 Surfaces must be dry and free of oil, grease, dirt and debris.  The adhesive must be 
applied using a battery operated applicator in continuous strips of 13 to 19mm wide at 
time of application. Beads must be spaced CSA 123.21 requirements.


3.9 INSTALLATION OF SUPPORT PANELS
.1 Install in accordance with Manufacturer's recommendations.


3.10 INSTALLATION OF FLAME-STOP MEMBRANE
.1 Adhere the membrane directly onto an approved substrate by removing the silicone 


release film. Flame-stop membrane is designed to prevent flames from penetrating into 
voids, cavities and openings while installing heat-welded membranes.


3.11 INSTALLATION OF BASE SHEET ON THE FIELD SURFACE
.1 Unroll base sheet on the substrate, taking care to align the edge of the first selvedge 


with drain centre (parallel to roof edge).
.2 Cut off corners at end laps to be covered by the next roll.
.3 Weld the base sheet onto prepared substrate.
.4 Each selvedge will overlap the previous one along lines provided for this purpose, and 


will overlap the ends by 150 mm. Space end laps by a minimum of 300 mm.
.5 Avoid the formation of wrinkles, swellings or fishmouths. 


3.12 INSTALLATION OF SELF-ADHESIVE BASE SHEET ON FLASHING AND PARAPETS
.1 Apply base sheet flashing only after primer coat is dry.
.2 Before applying membranes, always burn the plastic film from the section to be covered 


if there is an overlap (inside and outside corners and field surface).  For sanded base 
sheet membranes, apply primer for self-adhesive membranes on the area to be covered 
at the foot of the parapets.


.3 Cut off corners at end laps of areas to be covered by the next roll.


.4 Each selvedge will overlap the previous one along lines provided for this purpose, and 
by 150 mm at the ends.


.5 Position the pre-cut membrane.  Remove 150mm of the silicone release film to hold the 
membrane in place at the top of the parapet. 


.6 Then, gradually peel off the remaining silicone release film, pressing down on the 
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membrane with an aluminium applicator to ensure good adhesion.  Use the aluminium 
applicator to ensure a perfect transition between the flashing and the field surface.  
Smooth the entire membrane surface with a membrane roller for full adhesion.


.7 Install a reinforcing gusset at all inside and outside corners.


.8 Always seal overlaps at the end of the workday.


.9 Avoid the formation of wrinkles, swellings or fishmouths.


3.13 INSTALLATION OF WELDABLE BASE SHEET ON FLASHINGS AND PARAPETS
.1 Apply base sheet flashing only after primer coat is dry.
.2 Cut off corners at end laps to be covered by the next roll.
.3 Each selvedge will overlap along lines provided for this purpose, and by 150 mm at the 


ends.
.4 This base sheet membrane must be welded directly to the substrate, proceeding from 


top to bottom using a propane torch. 
.5 Avoid the formation of wrinkles, swellings or fishmouths. 


3.14 INSTALLATION OF THERMOFUSIBLE CAP SHEET ON FIELD SURFACE
.1 Begin with double-selvedge starter roll. If starter roll is not used, side laps covered with 


granules must be de-granulated by embedding granules in torch-heated bitumen over a 
75 mm width.


.2 Starting at drain, unroll the membrane on the base sheet, taking care to align the edge of 
the first selvedge with the edge of the roof.


.3 Cut off corners at end laps at areas to be covered by the next roll.


.4 Each selvedge will overlap the previous one along lines provided for this purpose, and 
will overlap by 150 mm at the ends. Space end laps a minimum of 300 mm.


.5 Heat-weld cap sheet membrane with a torch on the base sheet to create a bleed out of 3 
to 6 mm.


.6 During installation, be careful not to overheat the membrane or its reinforcements.


.7 Avoid the formation of wrinkles, swellings or fishmouths. 


.8 Avoid walking over finished surfaces; use rigid protective walkways as needed.


3.15 INSTALLATION OF THERMOFUSIBLE CAP SHEET ON FLASHINGS AND PARAPETS
.1 This cap sheet must be installed in one-metre-wide strips. 
.2 Each selvedge will overlap the previous one laterally along lines provided for this 


purpose, and will overlap by 150 mm the field surface. Membranes for flashings must be 
spaced at least 100 mm with respect to the cap sheet membranes on the field surface, 
to avoid areas of excessive membrane thickness. 


.3 Cut off corners at end laps on areas to be covered by the next roll.


.4 Use a chalk line to draw a straight line on the field surface, 150 mm from flashings and 
parapets.


.5 Use a torch and round-nose trowel to embed the surface granules in the layer of hot 
bitumen, starting from the chalk line on the field surface to the bottom edge of the 
flashing or parapet, as well as on the granulated vertical surfaces to be overlapped.


.6 This cap sheet will be heat-welded directly to the base sheet membrane, proceeding 
from bottom to top. 


.7 Avoid the formation of wrinkles, swellings or fishmouths. 


.8 During installation, be careful not to overheat the membrane and its reinforcements.


3.16 INSTALLATION OF VARIOUS DETAILS
.1 Install waterproofing membranes at various roofing details in conformance with typical 


details indicated in technical documentation of the manufacturer.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 07 52 00 - Modified Bituminous Membrane Roofing


1.2 REFERENCES
.1 The Aluminum Association Inc. (AA)


.1 Aluminum Sheet Metal Work in Building Construction-2000.


.2 AA DAF45-97, Designation System for Aluminum Finishes.
.2 American Society for Testing and Materials (ASTM International)


.1 ASTM A167-99, Specification for Stainless and Heat-Resisting Chromium-Nickel 
Steel Plate, Sheet, and Strip.


.2 ASTM A240/A240M-02, Standard Specification for Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for 
General Applications.


.3 ASTM A591/A591M-98, Standard Specification for Steel Sheet, Electrolytic Zinc-
Coated, for Light Coating Mass Applications.


.4 ASTM A606-01, Standard Specification for Steel, Sheet and Strip, High-Strength, 
Low-Alloy, Hot-Rolled and Cold-Rolled, with Improved Atmospheric Corrosion 
Resistance.


.5 ASTM A653/A653M-01a, Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.


.6 ASTM A792/A792M-02, Standard Specification for Steel Sheet, 55% Aluminum-
Zinc Alloy-Coated by the Hot-Dip Process.


.7 ASTM B32-00, Standard Specification for Solder Metal.


.8 ASTM B370-98, Standard Specification for Copper Sheet and Strip for Building 
Construction.


.9 ASTM D523-89(1999), Standard Test Method for Specular Gloss.


.10 ASTM D822-01, Standard Practice for Filtered Open-Flame Carbon-Arc 
Exposures of Paint and Related Coatings.


.3 Canadian Roofing Contractors Association (CRCA)
.1 Roofing Specifications Manual 1997.


.4 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-37.5-M89, Cutback Asphalt Plastic Cement.
.2 CAN/CGSB-51.32-M77, Sheathing, Membrane, Breather Type.
.3 CAN/CGSB-93.1-M85, Sheet Aluminum Alloy, Prefinished, Residential.


.5 Canadian Standards Association (CSA International)
.1 CSA A123.3-98, Asphalt Saturated Organic Roofing Felt.
.2 CSA-A440-00/A440.1-00 - A440-00, Windows / Special Publication A440.1-00, 


User Selection Guide to CSA Standard A440-00, Windows.
.3 CSA B111-1974(R1998), Wire Nails, Spikes and Staples.


1.3 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 SHEET METAL MATERIALS
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.1 Prepainted Zinc coated steel sheet: 24 ga. thickness, commercial quality to ASTM A653/
A653M, with Z275 designation zinc coating.


2.2 PREFINISHED STEEL SHEET
.1 Prefinished steel with Vicwest WeatherXL™ with Silicone Modified Polyester paint. 


.1 Class F1S.


.2 Two (2) colors selected by Consultant from manufacturer's standard range.


.3 Specular gloss: 30 units +/- in accordance with ASTM D523.


.4 Coating thickness: not less than 22 micrometers.


.5 Resistance to accelerated weathering for chalk rating of 8, color fade 5 units or 
less and erosion rate less than 20 % to ASTM D822 as follows:


.1 Outdoor exposure period 2500 hours.


.2 Humidity resistance exposure period 5000 hours.


2.3 ACCESSORIES
.1 Isolation coating: alkali resistant bituminous paint.
.2 Plastic cement: to CAN/CGSB 37.5.
.3 Underlay for metal flashing: Membrane flashing by Section 07 52 00 - Modified Bitumen 


Membrane Roofing.
.4 Sealants: to CAN/;CGSB 19.13, one component.


Acceptable Material:
.1 Tremco A Spectrum 2"
.2 Pecora 895 NST.


.5 Cleats: of same material, and temper as sheet metal, minimum  50 mm wide. Thickness 
same as sheet metal being secured.


.6 Fasteners: of same material as sheet metal, to CSA B111, ring thread flat head roofing 
nails of length and thickness suitable for metal flashing application.


.7 Washers: of same material as sheet metal, 1 mm thick with rubber or neoprene 
packings.


.8 Prefabricated flashing at pipes penetrating roofs: purpose-made, neoprene or spun 
aluminum to CRCA Specification FL/532, minimum 300mm above top of roof membrane.


.9 Touch-up paint: as recommended by prefinished material manufacturer.


2.4 FABRICATION
.1 Fabricate metal flashings and other sheet metal work in accordance with applicable 


CRCA 'FL' series details.
.1 Brake form to profiles indicated and required to suit parapet configurations.
.2 Form pieces in 2400 mm maximum lengths. Make allowance for expansion at 


joints.
.3 Hem exposed edges on underside 12 mm. Miter and seal corners with sealant.
.4 Form sections square, true and accurate to size, free from distortion and other 


defects detrimental to appearance or performance.
.5 Apply isolation coating to metal surfaces to be embedded in concrete or mortar.


2.5 METAL FLASHINGS
.1 Form flashings, copings and fascias to profiles indicated of 26 ga thick galvanized steel.


2.6 PANS
.1 Form pans to receive roofing plastic from 20 ga thick steel aluminum sheet metal with 


minimum 75 mm upstand above finished roof and 100 mm continuous flanges with no 
open corners. Solder joints. Make pans minimum 50 mm wider than member passing 
through roof membrane.


2.7 REGLETS AND CAP FLASHINGS
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.1 Form recessed reglets from 20 ga thick sheet metal to be built-in concrete work for base 
flashings as detailed. Provide slotted fixing holes and steel/plastic washer fasteners. 
Cover face and ends with plastic tape.


2.8 EAVES TROUGHS AND DOWNPIPES
.1 Form eaves troughs / gutters from 20 gauge metal and minimum 150mm wide.
.2 Form downpipes / downspouts from 20 gauge metal and size 75 mm x 75 mm.
.3 Provide goosenecks, outlets, strainer baskets and all necessary fastenings.


2.9 SPLASHPADS
.1 Precast concrete, purpose-made. Provide one at each downspout.


.1 Acceptable Material:
.1 Campbell's Concrete Model No. R4-001.


2.10 SCUPPERS
.1 Form scuppers from 20 ga sheet metal.
.2 Sizes and profiles as indicated.
.3 Provide necessary fastenings.


3 Execution
3.1 INSTALLATION


.1 Install sheet metal work as detailed.


.2 Use concealed fastenings except where approved before installation.


.3 Provide underlay under sheet metal. Secure in place and lap joints 100 mm.


.4 Counter flash bituminous flashings at intersections of roof with vertical surfaces and 
curbs. Flash joints using S-lock forming tight fit over hook strips, as detailed.


.5 Lock end joints and caulk with sealant.


.6 Install surface mounted reglets true and level, and caulk top of reglet with sealant.


.7 Insert metal flashing into reglets to form weather tight junction.


.8 Turn top edge of flashing into recessed reglet or mortar joint minimum of 25 mm. Lead 
wedge flashing securely into joint.


.9 Caulk flashing at reglet with sealant.


.10 Install pans, where shown and around items projecting through roof membrane.


3.2 EAVES TROUGHS AND DOWNPIPES
.1 Install eaves troughs and secure to building at 750 mm on center with eaves trough 


spikes through spacer ferrules. Slope eaves troughs to downpipes as indicated. Solder 
joints watertight.


.2 Install downpipes and provide goosenecks back to wall. Secure downpipes to wall with 
straps at 1800 mm on center; minimum two straps per downpipe. Connect downpipes to 
drainage system and seal joint with plastic cement.


.3 Install splash pans as indicated.


3.3 SCUPPERS
.1 Install scuppers as indicated.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 07 92 00 - Joint Sealants.


1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM)


.1 ASTM A506-00, Specification for Alloy and Structural Alloy Steel, Sheet and 
Strip, Hot-Rolled and Cold-Rolled.


.2 ASTM B370-98, Specification for Copper Sheet and Strip for Building 
Construction.


.3 ASTM A653/A653M-03, Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.


.4 ASTM D2369-03, Test Method for Volatile Content of Coatings.


.5 ASTM D2832-92(R1999), Guide for Determining Volatile and Nonvolatile 
Content of Paint and Related Coatings.


.2 Canadian General Standards Board (CGSB).
.1 CAN/CGSB-1.105-M91, Quick-Drying Primer.


.3 Canadian Standards Association (CSA International).
.1 CSA B111-1974(R2005), Wire Nails, Spikes and Staples.


.4 Environmental Choice Program (ECP).
.1 CCD-045-92, Sealants and Caulking Compounds.
.2 CCD-047a-98, Surface Coatings.


1.3 SYSTEM DESCRIPTION
.1 Design Requirements:


.1 Roof hatches to withstand snow load of 200 kN/m² and wind uplift of 100 kNm/m² 
and temperature range of 500 C without damage to unit or permanent 
deformation to seals.


1.4 SUBMITTALS
.1 Shop Drawings:


.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 
Procedures.


.2 Indicate size and description of components, materials, attachment devices, 
description of frame and finish, and construction details.


.2 Manufacturer's Instructions:
.1 Submit manufacturer's installation instructions.


1.5 PRODUCT HANDLING
.1 Store materials in a dry, protected, well-vented area.  The contractor shall thoroughly 


inspect product upon receipt and report damaged material immediately to delivering 
carrier and note such damage on the carrier's freight bill of lading.


.2 Remove protective wrapping immediately after installation if applicable.


1.6 CLOSEOUT SUBMITTALS
.1 Provide maintenance data for hardware complete with pertinent details, spare parts lists 


and warnings against harmful maintenance materials and practices for incorporation into 
manual specified in Section 01 78 00 - Closeout Submittals.


1.7 WARRANTY
.1 Manufacturer's standard warranty: Materials shall be free of defects in material and 


workmanship for a period of five years from the date of purchase. Should a part fail to 
function in normal use within this period, manufacturer shall furnish a new part at no 
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charge. Electrical motors, special finishes, and other special equipment (if applicable) 
shall be warranted separately by the manufacturers of those products.


1.8 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MATERIALS


.1 Steel sheet: regular quality alloy steel to ASTM A506.


.2 Galvanized steel sheet: commercial quality to ASTM A653, Z275 designation zinc 
coating.


.3 Aluminum sheet: mill finish plain utility sheet.


.4 Aluminum: extruded sections of AA6063-T5 alloy, all components one piece without 
splices.


.5 Copper sheet: to ASTM B370 cold rolled.


.6 Gaskets: extruded resilient vinyl, with full recovery after 50% compression.


.7 Fasteners: nails to CSA B111.


.8 Sealants: To Section 07 92 00 - Joint Sealant.
.1 Acceptable materials: CCD-045.


.9 Prime paint for steel: to CAN/CGSB-1.105.


.10 Isolation coating: alkali resistant bituminous paint or epoxy solution.


2.2 ROOF SCUTTLE
.1 Metal Cover:


.1 Preformed, galvanized steel, insulated sandwich construction.
.2 Furnish and install where indicated on plans metal roof scuttle. The roof scuttle shall be 


single leaf. The roof scuttle shall be pre-assembled from the manufacturer.
.3 Performance characteristics.


.1 Cover shall be reinforced to support a minimum live load of 195kg/m² with a 
maximum deflection of 1/150th of the span or 20 psf wind uplift.


.2 Operation of the cover shall be smooth and easy with controlled operation 
throughout the entire arc of opening and closing.


.3 Operation of the cover shall not be affected by temperature.


.4 Entire scuttle shall be weathertight with fully welded corner joints on cover and 
curb.


.4 Cover: Shall be: 14 gauge paint bond G-90 galvanized steel or with a 76mm beaded 
flange with formed reinforcing members. Cover shall have a heavy extruded 
thermoplastic rubber gasket fitted into a retainer that is mechanically fastened to the 
cover interior to assure a continuous seal when compressed to the top surface of the 
curb.


.5 Cover insulation: Shall be fiberglass of 25.4mm thickness, fully covered and protected by 
a metal liner: 22 gauge paint bond G-90 galvanized steel.


.6 Curb: Shall be 305mm in height and of: 14 gauge paint bond G-90 galvanized steel. The 
curb shall be formed with a 89mm flange with 11.1mm holes provided for securing to the 
roof deck. The curb shall be equipped with an integral metal cap flashing of the same 
gauge and material as the curb, fully welded at the corners, that features the Posi-Flash 
flashing system, including stamped tabs, 153mm on center, to be bent inward to hold 
single ply roofing membrane securely in place.
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.7 Curb insulation: Shall be rigid, high-density fiberboard of 25.4mm thickness on outside of 
curb.


.8 Lifting mechanisms: Manufacturer shall provide compression spring operators enclosed 
in telescopic tubes to provide, smooth, easy, and controlled cover operation throughout 
the entire arc of opening and closing. The upper tube shall be the outer tube to prevent 
accumulation of moisture, grit, and debris inside the lower tube assembly. The lower 
tube shall interlock with a flanged support shoe (for aluminum construction: welded to 
the curb assembly; for steel construction: through bolted to the curb assembly).


.9 Hardware:
.1 Heavy pintel hinges shall be provided.
.2 Cover shall be equipped with a spring latch with interior and exterior turn 


handles.
.3 Roof scuttle shall be equipped with interior and exterior padlock hasps, padlock 


by Owner.
.4 The latch strike shall be a stamped component bolted to the curb assembly.
.5 Cover shall automatically lock in the open position with a rigid hold open arm 


equipped with a 25.4mm diameter red vinyl grip handle to permit easy release 
for closing.


.6 Compression spring tubes shall be an anti-corrosive composite material and all 
other hardware shall be zinc plated and chromate sealed. Springs shall have an 
electrocoated acrylic finish for corrosion resistance. 


.7 Cover hardware shall be bolted into heavy gauge channel reinforcing welded to 
the underside of the cover and concealed within the insulation space.


.10 Finishes: Factory finish shall be mill finish aluminum.
.1 Acceptable Material:


.1 BILCO.


.2 Acudor RHA.


2.3 FABRICATION
.1 Fabricate components free of twists, bends, or visual distortion and insulated. Weld 


corners and joints.
.2 Assemble roof hatch components as indicated in shop drawings.
.3 Ensure continuity of weather-tight seal.
.4 Design flashings to collect and lead off accumulated condensation.
.5 Zinc plate hardware and attachments.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets.


3.2 INSTALLATION
.1 Erect components plumb, level and in proper alignment.
.2 Ensure continuity of building envelope air barrier and vapour retarder systems.
.3 Adjust and seal assembly with provision for expansion and contraction of components.
.4 Secure prefabricated curb assembly to structure.
.5 Coat aluminum and copper in contact with dissimilar materials, with isolation coating.
.6 Secure and seal frame to curb.


3.3 CLEANING
.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
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barriers.


END OF SECTION
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1 General
1.1 SCOPE OF WORK


.1 Single qualified Trade to provide all firestopping for the entire project, included all 
mechanical & electrical penetrations, except as noted below.


.2 Fire stopping and smoke seals within mechanical assemblies (i.e. inside ducts, 
dampers) and electrical assemblies (i.e. inside cable trays) are specified in Divisions 21, 
22, 23, 25, 26, 27 and 28 respectively.


.3 Refer to Section 09 90 00 - Painting for painting of rated wall assemblies.


.4 Tag each type of firestopping used.


1.2 REFERENCES
.1 Underwriter's Laboratories of Canada (ULC)


.1 CAN/ULC-S115-Standard Method of Fire Tests of Firestop Systems.


.2 NBC 3.1.9.1 Fire Stop Requirements


.3 NBC 3.1.9.3 Fire Stop for Penetrations, Wires & Cables.


1.3 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit shop drawings indicating:


.1 ULC listed firestop drawing for each anticipated distinct fire separation 
penetration and joint.  Each ULC system firestop drawing must indicate the 
actual penetrating products used on site and the required fire stop materials and 
their proper installation.


.2 Technical information for each material used in ULC system firestop drawing 
above.


.3 Construction details should accurately reflect actual job conditions.


1.4 PRODUCT DATA
.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit manufacturer's product data for materials and prefabricated devices, providing 


descriptions are sufficient for identification at job site. Include manufacturer's printed 
instructions for installation.


.3 Material Safety Data Sheets: 
.1 Submit MSDS for inclusion in Operation and Maintenance Manual.


1.5 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MATERIALS


.1 Use purpose designed products for application.


.2 Fire stopping and smoke seal systems: in accordance with CAN/ULC-S115.
.1 Asbestos-free materials and systems capable of maintaining an effective barrier 


against flame, smoke and gases in compliance with requirements of CAN/ULC-
S115 and not to exceed opening sizes for which they are intended and 
conforming to special requirements specified in 3.5.


.2 All penetrations of fire separations must be fire stopped as per CAN/ULC-S115 
standard with F rating and similar for Fire Resistant Rating for closures.
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.3 All penetrations of a firewall must be fire stopped per CAN/ULC-S115 standard 
with FT rating and similar for Fire Resistant Rating for the fire separation.


.4 Acceptable Material:
.1 Tremco Fyre-Shield.
.2 A/D Fire Barrier Sealant.
.3 3M Fire Barrier Products.
.4 Hilti Firestops Products.
.5 DAP Fire Stop Fire-Rated Silicone Sealant.
.6 NUCO Inc. firestopping products.


.3 Service penetration assemblies: certified by ULC in accordance with ULC-S115 and 
listed in ULC Guide No.40 U19.


.4 Service penetration firestop components: certified by ULC in accordance with ULC-S115 
and listed in ULC Guide No.40 U19.13 and ULC Guide No.40 U19.15 under the Label 
Service of ULC.


.5 Fire-resistance rating of installed fire stopping assembly in accordance with NBC.


.6 Fire stopping and smoke seals at openings intended for ease of re-entry such as cables: 
elastomeric seal.


.7 Fire stopping and smoke seals at openings around penetrations for pipes, ductwork and 
other mechanical items requiring sound and vibration control: elastomeric seal.


.8 Primers: to manufacturer's recommendation for specific material, substrate, and end 
use.


.9 Water (if applicable): potable, clean and free from injurious amounts of deleterious 
substances.


.10 Damming and backup materials, supports and anchoring devices: to manufacturer's 
recommendations, and in accordance with tested assembly being installed as 
acceptable to authorities having jurisdiction.


.11 Sealants for vertical joints: non-sagging.


.12 At rated partitions use 1 outlet box per stud space or where more than 1 outlet box / stud 
spacer is required use putty pads behind or at inside face of box.


.13 Where rated assemblies are penetrated for drains use rated fire stopping.


3 Execution
3.1 PREPARATION


.1 Examine sizes and conditions of voids to be filled to establish correct thicknesses and 
installation of materials. Ensure that substrates and surfaces are clean, dry and frost 
free.


.2 Prepare surfaces in contact with fire stopping materials and smoke seals to 
manufacturer's instructions.


.3 Maintain insulation around pipes and ducts penetrating fire separation without 
interruption to vapour barrier.


.4 Mask where necessary to avoid spillage and over coating onto adjoining surfaces; 
remove stains on adjacent surfaces.


3.2 INSTALLATION
.1 Install fire stopping and smoke seal material and components in strict accordance with 


ULC certification and manufacturer's written instructions.
.2 Seal holes or voids made by through penetrations, poke-through termination devices, 


and unpenetrated openings or joints to ensure continuity and integrity of fire separation 
are maintained.


.3 Provide temporary forming as required and remove forming only after materials have 
gained sufficient strength and after initial curing.


Queens County Highway Depot, Brackley, PE Section 07 84 00
Pandemic Warehouse Firestopping
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


.4 Tool or trowel exposed surfaces to a neat finish.


.5 Remove excess compound promptly as work progresses and upon completion.


3.3 INSPECTION
.1 Notify Consultant when ready for inspection and prior to concealing or enclosing 


firestopping materials and service penetration assemblies.
.2 Anticipate destructive testing of 2% of firestopping at this Section's cost.   Failure of 10% 


of tests will require replacement of all firestopping and retesting.


3.4 SCHEDULE
.1 Firestop and smoke seal at all penetrations of or joints in fire resistive wall and floor 


assemblies, including but not limited to:
.1 Penetrations through fire-resistance rated masonry, concrete, and gypsum board 


partitions and walls as shown on wall schedule.
.2 Edge of floor slabs at curtain wall and precast concrete panels.
.3 Top of fire-resistance rated masonry and gypsum board partitions.
.4 Intersection of fire-resistance rated masonry and gypsum board partitions.
.5 Control and sway joints in fire-resistance rated masonry and gypsum board 


partitions and walls.
.6 Penetrations through fire-resistive floor slabs, ceilings and roofs.
.7 Outlet boxes in rated walls more than 1 box / stud space.
.8 Openings and sleeves installed for future use through fire separations.
.9 Around mechanical and electrical assemblies penetrating fire separations.
.10 Rigid ducts without fire damper: greater than 129 cm²: fire stopping to consist of 


bead of fire sealant  between retaining angle and fire separation and between 
retaining angle and duct, on each side of fire separation.


3.5 CLEAN UP
.1 Remove excess materials and debris and clean adjacent surfaces immediately after 


application.
.2 Remove temporary dams after initial set of fire stopping and smoke seal materials.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 30 00 - Cast-In-Place Concrete.


.2 Section 04 22 00 - Concrete Unit Masonry.


.3 Section 07 60 00 - Flashing and Sheet Metal.


.4 Section 07 84 00 - Firestopping.


.5 Section 08 41 13 - Aluminium Framed Entrances and Storefronts


.6 Section 08 80 00 - Glazing.


1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM)


.1 ASTM C 321 - Standard Test Method for Bond Strength of Chemical- Resistant 
Mortars.


.2 ASTM C 834 - Standard Specification for Latex Sealants. 


.3 ASTM C 882 - Standard Test Method for Bond Strength of Epoxy-R Systems 
used with Concrete by Slant Shear.  


.4 ASTM C 919 - Standard Specification for use of Sealants in Acoustical 
Applications.


.5 ASTM C 920 - Standard Specification for Elastomeric Joint Sealants.


.6 ASTM C 1330 - Standard Specification for Cylindrical Sealant Backing for use 
with Cold Liquid Applied Sealants.


.7 Sealants and associated materials must conform with the latest version of 
standards and specifications referenced.


.2 Transport Canada (TC)
.1 Transportation of Dangerous Goods Act (TDGA).


.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-19.21, Sealing and Bedding Compound Acoustical.


.4 Department of Justice Canada (Jus)
.1 Canadian Environmental Protection Act, 1999 (CEPA).


.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).


1.3 SUBMITTALS
.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.


.1 Caulking Compound.


.2 Primers.


.3 Sealing compound, each type, including compatibility when different sealants are 
in contact with each other.


.4 Installation instructions, surface preparation and product limitations.
.2 Manufacturer's Technical Data Guides and application procedures.
.3 Submit cured samples illustrating colors selected.
.4 Submit laboratory tests or data validating product compliance with performance criteria 


specified.  Include SWRI validation certificate where required.  
.5 Upon completion of the project the sealant applicator must submit copies of the 


Manufacturer's Weatherseal and the Warranty Applicator's Workmanship Warranty.
.6 Before proceeding with work or ordering of material submit the following to the 


Consultant for review and acceptance:
.1 Manufacturer's product data for sealants to be used.
.2 Manufacturer's recommended installation procedures.


.7 Material Safety Data Sheets: 
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.1 Submit MSDS for inclusion in Operation and Maintenance Manual.


1.4 QUALITY ASSURANCE/MOCK-UP
.1 Construct mock-up in accordance with Section 01 45 00 - Quality Control.
.2 Manufacturer Qualifications: Company regularly engaged in manufacturing and 


marketing of products specified in this section. 
.3 Installer Qualifications:  Qualified to perform work specified by reason of experience or 


training provided by the product manufacturer.  
.4 Installer must submit a reference list including a minimum of three projects of similar size 


and scope.
.5 Mock-ups:  Include a minimum of 3m of sealant to show compatibility with substrate, 


proper adhesion to substrate and chosen color. 
.1 Apply mock-up with specified joint filler types and with other components noted.  


Installer must provide both primed and un-primed mock up to assess whether a 
primer is required for the project.


.2 Locate where directed by Consultant.


.3 Mock-up may remain as part of the work if acceptable to Consultant.


.4 Allow 24 hours for inspection of mock-up by Consultant before proceeding with 
sealant work.


.5 When accepted, mock-up will demonstrate minimum standard of quality required 
for this Work.


.6 Adhesion pull tests:  the number of adhesion pull tests is to be determined by the 
manufacturer's weatherseal warranty.  Adhesion pull tests are to be conducted by or in 
the presence of the manufacturer's representative.   The manufacturer is to supply the 
Consultant / Owner with the results of the adhesion pull tests.   The sealant installer is 
responsible for repairing areas where adhesion pull tests are conducted.  


1.5 FIELD ADHESION / COHESION TESTS
.1 Test Frequency:


.1 Perform a field test for each type of sealant and substrate combination, for all 
interior and exterior sealants associated with the building envelope. 


.2 Perform three (3) additional tests for each failed test.
.2 Locate test joints as directed by Owner's Representative.  Tests to be performed in the 


presence of the Owner's Representative and/or manufacturer's representative.  
.3 Notify Owner's Representative seven (7) days prior to dates tests are to be performed. 
.4 Test joint sealants by hand-pull methods #1 and #2.   Record results in Field Adhesion / 


Cohesion Test Form.
.1 Test Method #1:  


.1 Make a knife cut horizontally from one side of the joint to the other.  


.2 Make two (2) vertical cuts (from the horizontal cut) approximately 75mm 
long on each side of the joint.  


.3 Pry out flap created from cuts.  


.4 Firmly grasp flap and slowing pull at 90 degrees from sealant plane.


.5 Pull flap until adhesive or cohesive failure occurs.
.1 Adhesive failure will be evidenced by the sealant pulling off clean 


from the substrate.
.2 Cohesion failure will be evidenced by the sealant ripping or failing 


within itself, leaving well-adhered sealant to the substrate, 
(cohesive failure is considered a positive result).  


.2 Test Method #2:
.1 Follow steps #1 to #4 (inclusive) of Test Method #1 above.  
.2 Mark a benchmark on the sealant, 25mm from the plane of the installed 
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sealant.
.3 Firmly grasp the flap and pull slowly, while holding a ruler parallel to the 


sealant flap.  Note the position of the benchmark on the ruler.  
.4 Refer to manufacturer's printed literature for each sealant tested for the 


required extension factor pass criteria; (i.e. if the 25mm benchmark on 
the sealant can be pulled to 100mm and held with no failure of sealant, 
400% elongation is achieved).  


.5 If no failure occurs prior to the manufacturer's stated extension factor, the 
test is successful.  Extension factor should be three (3) times the 
movement capability of the sealant.  


.5 Inspect joints for:
.1 Complete fill.
.2 Absence of voids.
.3 Primer.
.4 Proper width / depth ratio.
.5 Backup material.


.6 Repair sealants pulled in test area by applying new sealants following same procedures 
used to original seal joints.  


.7 Contactor shall repair test areas at no additional cost to the Owner.


1.6 DELIVERY, STORAGE, AND HANDLING
.1 Deliver, handle, store and protect materials in accordance with Section 01 61 00 -


Common Product Requirements.
.2 Deliver products in original factory packaging bearing identification of product, 


manufacturer, and batch number.  Provide Material Safety Data Sheets (MSDS) for each 
product.  


.3 Store products in location protected from freezing, damage, construction activity, 
precipitation and direct sunlight in strict accordance with manufacturer's 
recommendations.


.4 Condition products to approximately 16 to 21 degrees C, for use in accordance with 
manufacturer's recommendations.


.5 Handle all product with appropriate precautions and care as stated on Material Safety 
Data Sheet (MSDS).


1.7 PROJECT CONDITIONS
.1 Do not use products under conditions of precipitation or freezing weather.  Use 


appropriate measures for protection and supplementary heating to ensure proper curing 
conditions in accordance with manufacturer's recommendations if application during 
inclement weather occurs.


.2 Ensure substrate is dry.


.3 Protect adjacent work from contamination due to mixing, handling and application.  


.4 Joint-Width Conditions:
.1 Do not proceed with installation of joint sealants where joint widths are less than 


those allowed by joint sealant manufacturer for applications indicated.
.5 Joint-Substrate Conditions:


.1 Do not proceed with installation of joint sealants until contaminants capable of 
interfering with adhesion are removed from joint substrates.


1.8 ENVIRONMENTAL REQUIREMENTS
.1 Comply with requirements of Workplace Hazardous Materials Information System 


(WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and 
regarding labeling and provision of Material Safety Data Sheets (MSDS) acceptable to 
Labour Canada.
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1.9 WARRANTY
.1 Provide manufacturer's five (5) year standard material warranty.
.2 Include coverage for replacement of sealant materials which fail to achieve water tight 


seal, exhibit loss of adhesion or cohesion, or do not cure.
.3 Warranty Exclusions: Failure resulting from concrete shrinkage, structural cracks or 


defects, faulty construction, faulty design, faulty materials (other than sealant), misuse of 
structure, settlement or accident, fire or other casualty, or physical damage.


1.10 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, 
Provincial and Municipal regulations.


2 Products
2.1 MANUFACTURERS


.1 Acceptable material:
.1 BASF Building Systems.
.2 Pecora Corporation.
.3 Tremco Sealant and Waterproofing.
.4 Sika Canada Inc.
.5 Dow Corning.


.2 Provide all joint materials of the same type form a single manufacturer.


2.2 MATERIALS
.1 Single Component, Non-Sag Polyurethane Sealant with plus or minus 25 percent 


movement capability for vertical joints; ASTM C 920, Type S, Grade NS, Class 35, uses 
NT, M, A, O & I.


.1 Acceptable Materials:
.1 MasterSeal NP1 by BASF Building Systems.
.2 Pecora DynaTrol 1-XL by Pecora Corporation.
.3 Sikaflex 1a by Sika Canada Inc.


.2 [Substrates: concrete, masonry, aluminum, wood, copper, stainless steel, 
galvanized steel and some stone.
Expected service life: 7 - 12 years.
Possible uses:  Wall joints, window frames, precast joints, parapets etc.]


.2 Single component texturized polyurethane sealant with plus or minus 25 percent joint 
movement capability for horizontal or vertical joints, ASTM C 920, Type S, Grade NS, 
Class 25, uses NT, M, A, O.


.1 Acceptable Materials:
.1 MasterSeal TX1 by BASF Building Systems.
.2 Vulkem 116 by Tremco Sealant & Waterproofing.


.2 [Substrates: concrete, masonry, aluminum, wood, stucco, copper, stainless steel, 
galvanized steel and some stone.
Expected service life: 7 - 12 years.
Possible uses:  Wall joints, HVAC, roofing, precast joints, parapets etc.]


.3 Single component low modulus high movement fast-curing silyl terminated polyether 
sealant with plus 100 and minus 50 percent joint movement capability; ASTM C 920, 
Type S, Grade NS, Class 50, uses NT, M, A, G, O; ASTM C 1382.
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.1 Acceptable Materials:
.1 MasterSeal NP 150 by BASF Building Systems.


.2 [Substrates: concrete, masonry, aluminum, glass, stone, EIFS, wood.  
Expected service life: 20 years.
Possible uses:  Wall joints, caulking windows, window & door frames, wet 
glazing, sanitary applications etc.]


.4 Multi-component field tintable low modulus high movement fast-curing sealant with plus 
100 and minus 50 percent joint movement capability; ASTM C 920, Type M, Grade NS, 
Class 50.


.1 Acceptable Materials:
.1 MasterSeal 150 Tint Base by BASF Building Systems.
.2 Pecora 890FTS by Pecora Corporation.


.2 [Substrates: concrete, masonry, aluminum, glass, stone, EIFS, wood.
Expected service life: 20 years +.
Possible uses:  Wall joints, caulking windows, window & door frames, wet 
glazing, sanitary applications etc.]


.5 Field tintable low modulus high movement fast-curing textured sealant with plus and 
minus 50 percent joint movement capability; ASTM C 920, Type M, Grade NS, Class 50.


.1 Acceptable Materials:
.1 Pecora 890FTS-TXTR by Pecora Corporation.


.2 [Substrates:  concrete, masonry, stone, EIFS.
Expected service life:  20 years +.
Possible uses:  Wall joints, mortar joints.]


.6 Multi-component, Polyurethane Sealant with plus or minus 50 percent joint movement 
capability; ASTM C 920, Type M, Grade NS, Class 25, uses NT, T, M, A, O, G and I; UL 
classified (fire resistance).  


.1 Acceptable Materials:
.1 DynaTrol ll by Pecora Corporation.
.2 MasterSeal NP2 by BASF Building Systems.
.3 Dymeric 240 by Tremco Sealant & Waterproofing.
.4 Sikaflex 2C NS by Sika Canada Inc.  


.2 [Substrates: concrete, masonry, aluminum, vinyl siding, copper, stainless steel, 
galvanized steel, marble, granite and limestone.
Expected service life: 7 - 12 years.
Possible uses:  Wall joints, window frames, structural components, etc.]


.7 Single component self-leveling polyurethane sealant with plus or minus 25 percent 
movement capability for horizontal joints; ASTM C 920, Type S, Grade P, Class 25 uses 
T&M.


.1 Acceptable Materials:
.1 Urexpan NR-201b by Pecora Corporation.
.2 MasterSeal SL1 by BASF Building Systems.
.3 Vulkem 45 by Tremco Sealant & Waterproofing.
.4 Sikaflex 1C SL by Sika Canada Inc.


.2 [Substrates: concrete & metal.
Expected service life: 7 - 12 years.
Possible uses:  floor joints, sidewalks, driveways, decks, parking areas, etc.]


.8 Multi-component, Self-Leveling Polyurethane Sealant with plus or minus 25 percent 
movement capability for horizontal joints, ASTM C 920, Type M, Grade P, Class 25 uses 
NT. T, A, I & M.


.1 Acceptable Materials:
.1 Urexpan NR-200 by Pecora Corporation.
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.2 MasterSeal SL2 by BASF Building Systems.


.3 Vulkem THC 900 by Tremco Sealant & Waterproofing.


.4 Sikaflex 2C SL by Sika Canada Inc.
.2 [Substrates: concrete, and metal. 


Expected service life: 7 - 12 years.
Possible uses:  floor joints, cantilever decks, driveways, decks, parking ramps, 
industrial floors, precast double T's, metal expansion joints etc.


.9 Single component neutral cure silicone sealant for non-structural glazing applications 
with plus / minus 50 percent joint movement capability; ASTM C 920, Type S, Grade NS, 
Class 50, Use NT, M, G and A.


.1 Acceptable Materials:
.1 Pecora 864NST or 895NST by Pecora Corporation.
.2 Dow Corning 795 by Dow Corning.
.3 Spectrum 2 by Tremco Sealant & Waterproofing.


.2 [Substrates: concrete, masonry, aluminum, glass & plastics.
Expected service life: 20 years +.
Possible uses:  conventional glazing, window & door frames, window perimeters, 
curtain walls, expansion & control joints etc.


.10 Single component neutral cure silicone sealant for non-structural glazing applications 
with plus 100% minus 50% joint movement capability; ASTM C 920, Type S, Grade NS, 
Class 100/50, use T, NT, M, G, A and O.  SWRI validated.


.1 Acceptable Materials:
.1 Pecora 890NST by Pecora Corporation.
.2 Spectrum 1 by Tremco Sealant & Waterproofing. 
.3 Dow Corning 790 by Dow Corning.


.2 [Substrates: concrete, masonry, stone, ceramics, granite, wood, steel, aluminum 
and plastics. 
Expected service life: 20 years +.
Possible uses:  precast panels, curtain walls, mullions, expansion joints, EIFS, 
etc.


.11 Single component mildew resistant silicone sealant plus/minus 25% movement 
capability; ASTM C 920, Type S, Grade NS, Class 25, Use NT, G and A.


.1 Acceptable Materials:
.1 Pecora 898 by Pecora Corporation.
.2 Tremsil 200 by Tremco Sealant & Waterproofing.
.3 Dow Corning 786.


.2 [Substrates: glass, aluminum, tile and fiberglass. 
Possible uses:  countertops, kitchen & bath areas, non-structural glazing, etc.


.12 Single component silicone structural adhesive with plus/minus 50% joint movement 
capability; ASTM C 920, Type S, Grade NS, Class 25, Use NT, G and A.


.1 Acceptable Materials:
.1 Dow Corning 995 by Dow Corning.
.2 Pecora 895NST by Pecora Corporation.


.2 [Substrates: glass, aluminum, anodized aluminum, paints.
Structural glazing applications must be reviewed by Pecora Corp Technical 
Service Staff.  Contact your local manufacturer's representative for more 
information.  
Possible uses:  two sided or four sided structural glazing.]


.13 Single component synthetic rubber sealant purpose made for use in acoustical 
applications.


.1 Acceptable Materials:
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.1 Tremco Acoustical Sealant.


.2 Pecora BA-98.
.14 Single component pick resistant sealant with plus/minus 25 percent joint movement 


capability; ASTM C 920, Type S, Grade NS, Class 25, uses NT, T, M, A, G and I.
.1 Acceptable Materials:


.1 Pecora 896HIS by Pecora Corporation.


.2 MasterSeal CR 195 by BASF Building Systems.
.2 [Substrates: concrete, masonry, granite, marble, brick, aluminum, wood, 


stainless steel and galvanized steel. 
Expected service life: 7 - 12 years.
Possible uses:  wall joints, prisons, stadiums, schools, universities, etc.]


.15 Poured flexible 100% solids epoxy joint filler; properties:
.1 Shore A Hardness: greater than 75.
.2 Shore D Hardness: greater than 30.
.3 Elongation: 75 percent.
.4 Tensile Strength: 4.5 MPa.
.5 Acceptable Materials:


.1 MasterSeal CR 190 by BASF Building Systems.


.2 Loadflex by Sika Canada Inc.


.3 Rezi-Weld Flex (W.R. Meadows).
.16 Gunned 100% solids epoxy joint filler.  Two component gun-grade pick proof epoxy joint 


filler for sloped, vertical areas and security applications.
.1 Tensile Strength:  13.8 MPa
.2 Slant Shear Strength: 34.5 MPa.
.3 Bond Strength:  10.3 MPa.
.4 Acceptable Materials:


.1 Dynapoxy EP-1200 by Pecora Corporation.


.2 MasterEmaco ADH 327 by BASF Building Systems.
.17 Two-component self leveling, 100 percent solids Polyurea control joint filler.


.1 Shore A Hardness: 85 to 90.


.2 Tensile Strength: 1183 psi.


.3 Elongation: 240 percent.


.4 Acceptable Materials:
.1 MasterSeal CR 100 by BASF Building Systems.
.2 Sika Loadflex Polyurea by Sika Canada Inc.
.3 PenJoint 3004 (ASTC) 


2.3 ACCESSORIES
.1 Primer:  Type recommended by the sealant manufacturer and compatible with joint 


forming materials.
.2 Joint Cleaner:  Non-corrosive and non-staining type recommended by sealant 


manufacturer and compatible with joint forming materials.
.3 Soft Backer Rod:  non-gassing, reticulated closed-cell polyethylene rod designed for use 


with cold-applied joint sealants.
.1 Comply with ASTM C 1330.
.2 Size required for joint design.


.4 Closed-Cell Backer Rod:   closed-cell polyethylene rod designed for use with cold-
applied joint sealants for on-grade or below-grade applications.


.1 Comply with ASTM C 1330.


.2 Size required for joint design.
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.5 Joint Filler: closed-cell polyethylene joint filler, designed for use in cold joints, 
construction joints or isolation joints wider than 1/4 inch (6mm).


.1 Size required for joint design. 
.6 Bond Breaker:  Pressure-sensitive tape recommended by sealant manufacturer to suit 


application.


2.4 COLOR
.1 Sealant Colors:  Selected by Consultant.


.1 Manufacturer's standard color range.


.2 Custom color matching submittal of job site substrate samples.


3 Execution
3.1 PROTECTION


.1 Protect installed Work of other trades from staining or contamination.


3.2 EXAMINATION
.1 Inspect all areas involved in work to establish extent of work, access and need for 


protection of surrounding construction.
.2 Conduct pre-application inspection of site verification with an authorized manufacturer's 


representative.
.3 Occupied areas: where high VOC materials are utilized, investigate occupants to 


determine the measures to be taken to accommodate them.


3.3 PREPARATION
.1 Remove loose materials and foreign matter which could impair adhesion of the sealant.
.2 Clean joint and saw cuts by grinding, sandblasting or wire brushing to expose a sound 


surface free of contamination and laitance.
.3 Ensure structurally sound surfaces are dry, clean, free of dirt, moisture, loose particles, 


oil, grease, asphalt, tar, paint, wax, rust, waterproofing, curing and parting compounds, 
membrane materials and other foreign matter.


.4 Where the possibility of sealants staining adjacent areas or materials exist, mask joints 
prior to application.


.1 Do not remove masking tape before joints have been tooled and initial cure of 
joint filler has taken place.


.2 Work stained due to failure of proper masking precautions will not be accepted.


3.4 INSTALLATION:
.1 Priming:


.1 Prime all surfaces to receive sealant with recommended primer unless the 
mockup proves otherwise.


.2 Back-Up Material:
.1 Install appropriate size backer rod, larger than joint where necessary according 


to manufacturer's recommendations.
.2 Install polyethylene joint filler in joints wider than 1/4 inch (6mm) to back-up 


material per manufacturer's recommendations.
.3 Bond Breaker:


.1 Install  bond-breaker strip in joint to be sealed on top of back-up material to 
prevent adhesion of sealant to back-up material; install per manufacturer's 
recommendations.


.4 Sealant:
.1 Prepare sealants that require mixing; follow manufacturer's recommended 


procedures, mixing thoroughly.
.2 Mix only as much material as can be applied within manufacturer's 
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recommended procedures, mixing thoroughly. 
.3 Apply materials in accordance with manufacturer's recommendations; take care 


to produce beads of proper width and depth, tool as recommended by 
manufacturer and immediately remove surplus sealant. 


.4 Apply materials only within manufacturer's specified application life period.  
Discard sealant after application life is expired or if prescribed application period 
has elapsed.


3.5 CLEANING
.1 Remove uncured sealant with Reducer 990, xylene, toluene or MEK.  Remove cured 


sealant by razor, scraping or mechanically.
.2 Remove all debris related to application of sealants from job site in accordance with all 


applicable regulations for hazardous waste disposal.


3.6 APPLICATION
.1 Sealant.


.1 Apply sealant in accordance with manufacturer's written instructions.


.2 Mask edges of joint where irregular surface or sensitive joint border exists to 
provide neat joint.


.3 Apply sealant in continuous beads.


.4 Apply sealant using gun with proper size nozzle.


.5 Use sufficient pressure to fill voids and joints solid.


.6 Form surface of sealant with full bead, smooth, free from ridges, wrinkles, sags, 
air pockets, embedded impurities.


.7 Tool exposed surfaces before skinning begins to give slightly concave shape.


.8 Remove excess compound promptly as work progresses and upon completion.
.2 Curing.


.1 Cure sealants in accordance with sealant manufacturer's instructions.


.2 Do not cover up sealants until proper curing has taken place.
.3 Cleanup.


.1 Clean adjacent surfaces immediately and leave Work neat and clean.


.2 Remove excess and droppings, using recommended cleaners as work 
progresses.


.3 Remove masking tape after initial set of sealant.


END OF SECTION
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1 General
1.1 WORK INCLUDED


.1 All hollow metal (HM) steel frames, and screens as per Door Schedules, and as detailed 
on Drawings.


.2 Provide steel doors and frames including but not limited to following:
.1 Hollow metal doors, swing flush type.
.2 Fire rated.
.3 Insulated exterior metal doors.
.4 Hollow metal door frames.
.5 Preparation of hollow metal doors and frames for security system CSA approved 


wiring  and/or conduit for electronic hardware. Include junction boxes and 
conduit for electronic   hardware.  Include system consisting of 15 conductors of 
22 gauge wire complete with a  modular quick connect wiring harness. Refer to 
Section 08 71 00 - Door Hardware for openings that require electrified hardware.


1.2 RELATED REQUIREMENTS
.1 Section 07 92 00 - Joint Sealants.
.2 Section 08 71 00 - Door Hardware. 
.3 Section 08 80 00 - Glazing.
.4 Section 09 91 00 - Painting.
.5 Division 23 - Mechanical.
.6 Division 26 - Electrical: Wiring for electronic hardware.


1.3 REFERENCES
.1 Canadian Standards Association (CSA).


.1 CSA A101-M1983, Thermal Insulation, Mineral Fibre, for Buildings.


.2 CSA W59-M1989, Welded Steel Construction (Metal Arc Welding).


.3 CSA-A440.S1, Canadian Supplement.


.4 AAMA/WDMA/CSA 101/I.S.2/A-440.
.2 Canadian General Standards Board (CGSB).


.1 CAN/CGSB-1.181-92, Ready-Mixed Organic Zinc-Rich Coating.


.2 CGSB 51-GP-21M-78, Thermal Insulation, Urethane and Isocyanurate, Unfaced.


.3 CGSB 41-GP-19M, Rigid Vinyl Extrusions for Windows and Doors.


.4 CAN/CGSB-82.5-M88, Insulated Steel Doors.


.5 CSA W59-03, Welded Steel Construction (Metal Arc Welding).


.6 CAN4-S104-M80, Standard Method for Fire Tests of Door Assemblies.


.7 CAN4-S105-M85, Standard Specification for Fire Door Frames Meeting the 
Performance Required by CAN4-S104.


.8 CAN/ULC-S702-97, Standard for Mineral Fibre Thermal Insulation for Buildings.
.3 American Society for Testing and Materials (ASTM).


.1 ASTM A 525M-91b, General Requirements for Steel Sheet Zinc-Coated 
(Galvanized) by the Hot-Dip Process Metric.


.2 ASTM A 526M-90, Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip 
Process, Commercial Quality.


.3 ASTM A 527M-90, Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip 
Process, Lock-Forming Quality.


.4 ASTM B 29-92, Pig Lead.


.5 ASTM A924M-07, Specification for General Requirements for Steel Sheet, 
Metallic- Coated by Hot-Dip Process.


.6 ASTM C578-07, Specification for Rigid, Cellular Polystyrene Thermal Insulation.
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.7 ASTM C665-06, Specification for Mineral Fiber Insulation.


.8 ASTM C1289-07, Specification for faced Rigid Cellular Polyisocyanurate 
Thermal Insulation Board.


.9 ASTM D1622-03, Standard Test Method for Apparent Density of Rigid Cellular 
Plastics.


.10 ASTM C305-06 - Practice for Mechanical Mixing of Hydraulic Cement Paste and 
Mortars  of Plastic Consistency.


.11 ASTM C1107-07a - Standard Specification for Packaged Dry Hydraulic Cement 
Grout (Nonshrink).


.4 Underwriters' Laboratories of Canada (ULC).
.1 CAN4-S104M-M80, Fire Tests of Door Assemblies.
.2 CAN4-S105M-M85, Fire Door Frames.
.3 CAN/ULC-S702-97 - Standard for Mineral Fibre Thermal Insulation for Buildings.


.5 CAN/ULC-S702-97 - Standard for Mineral Fibre Thermal Insulation for Buildings.
.1 CSDMA, Commercial Steel Doors and Frames, 2006.
.2 CSDMA, Recommended Selection and Usage Guide for Commercial Steel 


Doors, 1990.
.6 National Fire Protection Association (NFPA).


.1 NFPA 252-08, Standard for Fire Tests of Door Assemblies.


.2 NFPA 257-07, Standard for Fire Tests of Window Assemblies and Glass Block  
Assemblies.


.3 NFPA 80-1999, Standard for Fire Doors and Fire Windows.


.4 UL List of Equipment and Materials, Volume 2.


.5 WH Certification Listings.
.7 ANSI:


.1 ANSI A115-05, Hardware Preparations for Steel Doors and Frames.


.2 ANSI A115-IG 94, Installation Guide for Doors and Hardware.


.3 ANSI A224.1-94, Test Procedure and Acceptance Criteria for Prime Painted 
Steel Surfaces for Steel Doors and Frames.


.4 ANSI A250.4-01, Test Procedure and Acceptance Criteria for Physical 
Endurance for Steel Doors and Hardware Reinforcings.


1.4 DESIGN REQUIREMENTS
.1 Design exterior frame assembly to accommodate expansion and contraction when 


subjected to minimum and maximum surface temperature of -35°C to 35°C.
.2 Maximum deflection for exterior steel entrance screens under wind load of 1.2 kPa not to 


exceed 1/175th of span.
.3 Labeled Fire-Rated Doors and Frames:


.1 Fire rated steel doors and frame products shall be provided for those openings 
as scheduled.


.2 Products shall bear the label of a recognized testing agency having factory 
inspection service, and shall be constructed as listed or classified for labeling.


.3 Doors provided for openings requiring fire rating only, or fire and temperature 
rise rating shall be tested in accordance with CAN4-S104.


.4 Frames, transom and sidelight assemblies provided for openings requiring fire 
rating, shall be tested in accordance with CAN4-S104.


.5 Window frames provided for openings requiring fire rating, shall be tested in 
accordance with CAN4-S106. 


.6 Labeling shall be in accordance with ANSI/NFPA 80, the listing organization's 
policies and Follow-Up Service Procedures/Manuals.


.7 Fire rated door or frame component , not qualifying for labeling due to design, 
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hardware or any other reason, shall be noted in the submittal documents, or prior 
to manufacture  of product if hardware, glazing or other options affecting fire-
rating are not available at time of submittal shop drawing preparation. 


.4 Ensure core materials for exterior doors attains thermal resistance of R 5 when tested in 
accordance with ASTM C177 or ASTM C518.


.5 Provide thermally broken assemblies as indicated on Drawings and noted on Door 
Schedule tested in accordance with requirements of CAN/CGSB-82.5-M.


.6 Provide acoustic assemblies as indicated on Drawings and noted on Door Schedule 
tested as a fully operable unit in accordance with requirements of ASTM E90 and ASTM 
E413.


.7 Product quality shall meet standards set by (CSDMA) Canadian Steel Door and Frame 
Manufacturers Association.


1.5 SUBMITTALS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's product specification, construction details, material, finish  
descriptions and dimensions of individual components. 


.2 Submit manufacturer's literature, data sheets for each type of material provided 
under this Section for project. 


.3 Data sheets shall provide all required information. 


.4 Submit required copies of detailed instructions for inclusion in maintenance 
manual. 


.5 Submit manufacturer's installation instructions.
.3 Material Safety Data Sheets: 


.1 Submit MSDS for inclusion in Operation and Maintenance Manual. 
.4 Shop Drawings: 


.1 Show each type of frame, door, core, metal thicknesses and finishes, openings 
(glazed and/or louvred), fire ratings, location of exposed fasteners, cutouts, 
hardware blanking, reinforcing, tapping and drilling arrangements. 


.2 Show large scale frame sections and anchoring details. 


.3 Submit door and frame schedule identifying each unit.


.4 Ensure each unit bears legible identifying mark corresponding to that listed in 
Door and Frame Schedule. 


.5 Fabrication shall not proceed without receipt of reviewed submittal drawings and 
reviewed hardware schedule.


.5 Samples: 
.1 Provide 1 cut-away corner sample minimum 300 mm square for each type of 


door to indicated following:
.1 Core.
.2 Reinforcing.
.3 Facing.
.4 Frame.


.6 Test Reports: 
.1 Submit following test reports:


.1 Steel door and frame assemblies supplied under this Section meet 
acceptance criteria of ANSI A224.1 and ANSI A250.4, Level "A".


.2 Insulated door cores supplied in exterior doors under this Section meet 
specified thermal resistance rating. 


.3 Thermally broken frames meet or exceed CAN/CGSB-82.5-M. 


.4 Acoustic door and frame assemblies provide the Sound Transmission 
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Class (STC) and sound Transmission Loss (TL) values specified with the 
critical frequency range, as determined and scheduled by the Consultant.


.5 Submit in addition to fire label, certificate to substantiate design and 
construction of  firerated screen assemblies, if required by Consultant or 
authorities having jurisdiction.


1.6 REQUIREMENTS OF REGULATORY AGENCIES
.1 Steel fire rated doors and frames: labelled and listed by an organization accredited by 


Standards Council of Canada in conformance with CAN4-S104M and NFPA 252 for 
ratings specified or indicated.


.2 Provide fire labelled frame products for those openings requiring fire protection ratings, 
as scheduled. 


.3 Test products in strict conformance with CAN4-S104, ASTM E 152 or NFPA 252 and list 
by nationally recognized agency having factory inspection service and construct as 
detailed in Follow-Up Service Procedures/Factory Inspection Manuals issued by listing 
agency to individual manufacturers.


1.7 DELIVERY, STORAGE AND HANDLING
.1 Be responsible for supply of products under this Section to site in timely manner, so as 


not to  delay progress of other trades. 
.2 Protect doors and frames during shipping and storage. 
.3 Inspect all materials thoroughly upon receipt and report all discrepancies, deficiencies 


and/or  damages immediately in writing to the Supplier. Note all damage on carrier's Bill 
of Lading.


.4 Make good immediately any damage done. Clean scratches and touch up with rust-
inhibitive  primer. Replace damaged work which cannot be repaired, restored or cleaned.


.5 Store in a dry, secure location, on planks or dunnage. Doors and frame shall be stored in 
a vertical position, spaced with blocking. Materials shall be covered to protect them from 
damage  but is such a manner as to permit air circulation. Site storage and protection of 
materials shall be in accordance with NAAMM-HMMA 840.


1.8 OPENING SIZES
.1 Method of measuring sizes:


.1 Width - Width of openings shall be measured from inside to inside of frame jamb 
rabbets.


.2 Height - Heights of openings shall be measured from the level finished floor 
(exclusive of floor coverings to the head rabbet of the frame.


.3 Door sizes - Doors shall be sized so as to fit the above openings and allow 3 mm 
maximum clearance at jambs and head of frame.  A clearance of 6 mm 
maximum shall be allowed between the bottom of the door and the finished floor 
(exclusive of floor coverings).  These are considered to be nominal clearances, 
subject to ordinary commercial variations.


1.9 WARRANTY
.1 Warrant work of this Section for period of 1 year against defects and/or deficiencies in  


accordance with General Conditions of the Contract. Promptly correct any defects or 
deficiencies  which become apparent within warranty period, to satisfaction of Consultant 
and at no expense to  Owner. Defects include but are not limited to; buckling, opening of 
seams, bond failure and extensive colour fading.


1.10 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
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from progress claims.


2 Products
2.1 ACCEPTABLE MATERIALS


.1 Products of following manufacturers are acceptable subject to conformance to 
requirements of  Drawings, Schedules and Specifications: 


.1 Ambico Limited; www.ambico.com


.2 Apex Machine Works Limited; www.apexmw.com


.3 Daybar Industries Limited; www.daybar.com


.4 Fleming Door Products Limited; www.flemingdoor.com


2.2 MATERIALS
.1 Hot dipped galvanized steel sheet: to ASTM A 526M or ASTM A 527M coating 


designation to ASTM A 525M, ZF75, minimum base steel thickness in accordance with 
CSDFMA Table 1 - Thickness for Component Parts.


.2 Reinforcement channel: to CAN/CSA-G40.21, Type 44W, coating designation to ASTM A 
525M, ZF75.


2.3 DOORS: CORE MATERIALS
.1 Honeycomb construction:


.1 Structural small cell, 24.5 mm maximum kraft paper 'honeycomb', weight: 36.3 
kg per ream minimum, density: 16.5 kg/m3 minimum sanded to required 
thickness.


.2 Exterior doors to have Styrene core.


2.4 DOORS: CONSTRUCTION
.1 Form each face sheet for exterior doors from 18 ga sheet steel.
.2 Form each face sheet for interior doors from 18 ga sheet steel.
.3 Reinforce doors with vertical stiffeners, securely welded  to each face sheet at 150 mm 


on centre maximum.
.4 Fill voids between stiffeners of doors with fibreglass core.


2.5 DOORS: FABRICATION GENERAL
.1 Doors: swing type, flush, with provision for glass and/or louvre openings as indicated.
.2 Exterior doors: hollow steel styrene insulated construction. Interior doors: honeycomb 


construction.
.3 Fabricate doors with longitudinal edges tack welded. Seams: grind welded joints to a flat 


plane, fill with metallic paste filler and sand to a uniform smooth finish.
.4 Blank, reinforce, drill doors and tap for mortised, templated hardware and electronic 


hardware.
.5 Reinforce doors where required, for surface mounted hardware.  Provide flush vinyl top 


caps to exterior doors.  
.6 Provide fire labelled doors for those openings requiring fire protection ratings, as 


scheduled. Test such products in strict conformance with CAN4-S104, ASTM E 152 or 
NFPA 252 and list by nationally recognized agency having factory inspection service and 
construct as detailed in Follow-Up Service Procedures/Factory Inspection Manuals 
issued by listing agency to individual manufacturers.


.7 Manufacturer's nameplates on doors are not permitted.


.8 Factory prepare holes 12.7 mm diameter and larger except mounting and through-bolt 
holes, on site, at time of hardware installation.


.9 Provide factory-applied touch-up primer at areas where zinc coating has been removed 
during fabrication.


2.6 ADHESIVES
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.1 Honeycomb cores and steel components: heat resistant, spray grade, resin reinforced 
neoprene/rubber (polychloroprene) based, low viscosity, contact cement.


.2 Polystyrene and polyurethane cores: heat resistant, epoxy resin based, low viscosity, 
contact cement.


.3 Lock-seam doors: fire resistant, resin reinforced polychloroprene, high viscosity, sealant/
adhesive.


2.7 PRIMERS
.1 Touch-up prime CAN/CGSB-1.181.


2.8 ACCESSORIES
.1 Door silencers: single stud rubber/neoprene type.
.2 Fabricate glazing stops as formed channel, minimum 16 mm height, accurately fitted, 


butted at corners and fastened to frame sections with counter-sunk oval head sheet 
metal screws.


.3 Metallic paste filler: to manufacturer's standard.


.4 Sealant: Refer to Section 07 92 00 - Joint Sealants.


.5 Door bottom seal: Refer to Section 08 71 00 - Door Hardware.


.6 Glazing: Refer to Section 08 80 00 - Glazing


.7 Fire labels: metal riveted.


.8 Make provisions for glazing as indicated and provide necessary glazing stops.
.1 Provide removable steel glazing beads for use with glazing tapes and 


compounds and secured with countersunk steel screws.
.2 Design exterior glazing stops to be tamper proof.


2.9 FRAMES: WELDED TYPE
.1 Welding in accordance with CSA W59.
.2 Accurately mitre or mechanically joint frame product and securely weld on inside of 


profile.
.3 Cope accurately and securely weld butt joints of mullions, transom bars, centre rails and 


sills.
.4 Grind welded joints and corners to a flat plane, fill with metallic paste and sand to 


uniform smooth finish.
.5 Securely attach floor anchors to inside of each jamb profile.
.6 Weld in 2 temporary jamb spreaders per frame to maintain proper alignment during 


shipment.
.7 When required due to site access or due to shipping limitations, frame products for large 


openings shall be fabricated in sections, with splice joints for field assembly by others.


2.10 FRAMES: EXTERIOR THERMALLY BROKEN
.1 Fabricate thermally broken frames separating exterior parts from interior parts with 


continuous interlocking thermal break.
.2 Thermal break: rigid polyvinyl chloride extrusion conforming to CGSB 41-GP-19Ma.


2.11 FRAME AND SCREEN ANCHORAGE
.1 Frame Anchors:


.1 Frame anchor Products shall be provided with anchorage appropriate to floor, 
wall and frame construction.


.2 Floor Anchors:
.1 Where frame Product is installed prior to construction of adjacent wall, each  


jamb shall be provided with 1.52 mm (16 ga) steel floor anchors.
.2 Each anchor  shall be provided with 2 (two) holes for mounting to floor and shall 


be securely  welded to inside of jamb profile. 
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.3 Wall Anchors:
.1 Each wall anchor shall be located immediately above or below each hinge 


reinforcement on hinge jamb and directly opposite on strike jamb. 
.2 Provide 2 anchors for rebate opening heights up to and including 1500 mm and 


one (1) additional anchor for each additional 760 mm of height or fraction 
thereof,  except as indicated below.


.3 For frames in previously placed concrete, masonry or  structural steel provide 
anchors located not more than 150 mm from top and bottom of each jamb and 
intermediate anchors at 660 mm on center maximum.


.4 Frame installed in steel stud and drywall partitions shall be provided  with 20 
gauge steel snap-in or "Z" stud type anchors.


.5 Supply frame anchors to  gypsum board installers with directions for installing 
steel door frames in solid  gypsum board partitions.


.6 Frame for installation in new masonry walls shall be provided with steel  
adjustable wall anchors of the T-strap, stirrup or wire, 16 gauge minimum or 
0.156 in. diameter wire. 


.7 Straps shall be not less than 50mm x 254mm in size, corrugated and/or 
perforated. 


.8 Jambs of frames in previously placed concrete, masonry or structural steel shall  
be punched and dimpled to accept machine bolt anchors, 6.4mm diameter, 
located not more than 150mm from the top and bottom of each jamb.


.9 Anchor preparations and guides shall also be located immediately above or 
below the  intermediate hinge reinforcing and directly opposite on the strike 
jamb.


.10 Each  preparation shall be provided with 16 gauge anchor bolt guides. 


.11 On sidelights or windows exceeding 3m in width, installed in stud partitions, 
channel extensions shall be provided from the top of the frame assembly to the  
underside of the structure above. 


.12 Extensions shall be fabricated from 2.66 mm (12 ga) steel formed channels, 
mounting angles and adjusting brackets, with  mounting angles welded to the 
inside of frame head.


.13 Formed adjusting brackets and fasteners shall be shipped loose.


.14 Channels shall be mechanically connected to mounting angles and adjusting 
brackets with supplied fasteners, on site, by Subcontractor responsible for 
installation.


.4 Fire Rated Door and Frame Assemblies:
.1 Conform to CAN4-S104-M, CAN4-S105-M, NFPA 80 and NFPA 252.


2.12 HARDWARE PREPARATION
.1 Doors and frames shall be prepared to receive hardware.
.2 Unless otherwise shown on the drawings, locate hardware in accordance with the 


Recommended Locations For Architectural Hardware as published by the Door and 
Hardware Institute.


.3 Prepare doors and frames to receive electrified hardware.


.4 Frame preparation shall include the application of shallow back boxes suitable for EMT 
termination at all device locations. 


.5 Back boxes shall be of sufficient size allowing for wiring, connectors, and the device to 
be properly installed in the mortise.


.6 Door preparation shall include the installation of conduit or suitable wire raceway within 
door assemblies during fabrication. 


2.13 FABRICATION
.1 Permit access by an approved inspection and testing company for purpose of inspecting 
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at random doors under fabrication.
.2 Welding: CSA W59-M.
.3 Grind exposed welds smooth and flush. Fill open joints, seams and depressions with 


filler or by continuous brazing or welding. Grind smooth to true sharp arises and profiles 
and sand down to smooth, true, uniform finish.


.4 Hardware Requirements and Preparations:
.1 Door and frame shall be blanked, reinforced, drilled and tapped at factory for 


fully  templated hardware only in accordance with approved hardware schedule 
and templates  provided by hardware Supplier.


.2 Check hardware list for requirements.


.3 Door and frame shall be blanked and reinforced only for mortised hardware that 
is not fully templated.


.4 Where surface mounted hardware, anchor hinges, thrust pivots, pivot reinforced 
hinges or  non templated hardware apply, frame shall be reinforced only, with 
drilling and tapping done by others in field.


.5 Templated holes 12.7mm diameter and larger shall be factory prepared except  
mounting and through bolts holes which shall by Subcontractor responsible for  
installation on site, at time of application.


.6 Templated holes less than 12.7mm diameter shall be factory prepared only when 
required for function of device (for  knobs,levers, cylinders, thumb or turn pieces) 
or when these holes over-lap function  holes.


.7 Hinge reinforcing shall be 3.42 mm (10 ga) steel minimum, high frequency type 
be provided.


.8 Reinforcing for continuous hinges shall be 2.66 mm (12 ga) minimum. 


.9 Cylindrical lock, ASA strike and flush bolt reinforcing shall be 2.66 mm (12 ga) 
steel minimum.


.10 Mortise lock and surface mounted hardware reinforcing shall be 1.52 mm (16 ga) 
steel minumum.


.11 Refer to Section 08 71 00 -Door Hardware for openings that require electrified 
hardware unless indicated otherwise.


.5 Frames - General:
.1 Fabricate frames for doors, screens and borrowed lights to profiles indicated.
.2 Reinforce frame as required for surface mounted hardware.
.3 For door frames wider than 1500 mm, reinforce door frame head and jamb and 


mullions at junction of head.
.4 Prepare each door opening for single stud door silencers: 3 for single door 


openings placed opposite hinges: 2 for double door openings approximately 150 
mm each side of centreline of head stop.


3 Execution
3.1 INSTALLATION GENERAL


.1 Install labeled steel fire rated doors and frames to NFPA 80 except where specified 
otherwise.


.2 Install doors and frames to CSDMA Installation Guide.


3.2 FRAME INSTALLATION - GENERAL
.1 Set frames plumb, square, level and at correct elevation.
.2 Secure anchorages and connections to adjacent construction.
.3 Brace frames rigidly in position while building-in. Install temporary horizontal wood 


spreader at third points of door opening to maintain frame width.
.4 Provide vertical support at center of head for openings over 1200 mm wide.
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.5 Provide vertical support at center of head for openings over 1200 mm wide.


.6 Remove temporary spreaders after frames are built-in.


.7 Caulk perimeter of frames between frame and adjacent material.


.8 Maintain continuity of vapor barrier and air barrier.


3.3 DOOR INSTALLATION - GENERAL
.1 Install doors and hardware in accordance with hardware templates and manufacturer's 


instructions and Section 08 71 00 - Door Hardware.
.2 Provide even margins between doors and jambs and doors and finished floor and 


thresholds as follows.
.1 Hinge side: 1.0 mm.
.2 Latch side and head: 1.5 mm.
.3 Finished floor, top of carpet: 13 mm.


.3 Adjust operable parts for correct function.


.4 Install louvers.


3.4 FIRE LABELED DOORS AND FRAMES
.1 Install fire labeled doors and frames in accordance with manufacturer's printed 


instructions and NFPA 80.
.2 Verify labeled doors and frames are placed in their designated openings.
.3 Review, inspect and certify where required by authorities having jurisdiction.


3.5 HOLLOW METAL DOORS
.1 Install hollow metal doors in accordance with manufacturer's instructions. 
.2 Install in accordance with following edge clearances unless otherwise indicated:


.1 Between doors and frames at head and jambs: 3 mm.


.2 At door bottom: 19 mm maximum to unfinished floor, 6 mm maximum to finished 
floor unless indicated to be undercut.


.3 Between meeting edges of pairs of doors: 3 mm.


3.6 HOLLOW METAL FRAMES
.1 Install hollow metal frames in accordance with manufacturer's instructions.
.2 Set frames plumb, square, level and at correct elevation, maintaining uniform door width 


and height.
.3 Secure anchorages and connections to adjacent construction.
.4 Brace frames rigidly in position while being built in.
.5 Provide vertical supports and horizontal spreaders to prevent deflection and warping.
.6 Allow for deflection to prevent structural loads from being transmitted to frame.
.7 Provide batt insulation to completely fill pressed steel frames of exterior doors and 


adjacent cavities.
.8 Door Jamb Extensions:


.1 Provide solid blocking and securement between all door frame extensions, metal 
stud and door frames at a minimum four locations per door jamb. 


3.7 FINISH REPAIRS
.1 Touch up with primer finishes damaged during installation with zinc primer to CGSB 1-


GP-181.
.2 Fill exposed frame anchors and with metallic paste filler and sand to a uniform smooth 


finish.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 05 50 00 - Metal Fabrications.


.2 Section 08 80 00 - Glazing.


.3 Section 09 91 00 - Painting.


.4 Section 26 Electrical power supply.


1.2 REFERENCES
.1 The Aluminum Association Inc. (AA).


.1 Aluminum Association Designation System for Aluminum Finishes-DAF 45-03.
.2 American Society for Testing and Materials International, (ASTM).


.1 ASTM A1008/A1008M-02e1, Standard Specification for Steel, Sheet, Cold-
Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-
Alloy with Improved Formability.


.2 ASTM D523-99(R1999), Test Method for Specular Gloss.
.3 Canadian General Standards Board (CGSB).


.1 CAN/CGSB-1.105-M91, Quick-Drying Primer.


.2 CAN/CGSB-1.213-95, Etch Primer (Pretreatment Coating) for Steel and 
Aluminum.


.3 CGSB 1.181-99, Coating, Zinc-Rich, Organic, Ready Mixed.
.4 Canadian Standards Association (CSA International).


.1 CSA G164-M92 (R1998), Hot Dip Galvanizing of Irregularly Shaped Articles.


1.3 SYSTEM DESCRIPTION
.1 Design Requirements.


.1 Design exterior door assembly to withstand wind load of 1.55 kPa (32 psf) with a 
maximum horizontal deflection of 1/240 of opening width.


1.4 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and data sheets 
in accordance with Section 01 33 00 - Submittal Procedures.


.2 Shop Drawings
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 


Procedures.
.2 Indicate sizes, service rating, types, materials, operating mechanisms, glazing 


locations and details, hardware and accessories, required clearances and 
electrical connections.


.3 Manufacturer's Instructions:
.1 Submit manufacturer's installation instructions.


1.5 CLOSEOUT SUBMITTALS
.1 Provide operation and maintenance data for overhead door hardware for incorporation 


into manual specified in Section 01 78 00 - Closeout Submittals.


1.6 QUALITY ASSURANCE
.1 Test Reports: certified test reports showing compliance with specified performance 


characteristics and physical properties.
.2 Certificates: product certificates signed by manufacturer certifying materials comply with 


specified performance characteristics and criteria and physical requirements.
.3 Pre-Installation Meetings: attend pre-installation meeting to verify project requirements, 


manufacturer's installation instructions and manufacturer's warranty requirements. 
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1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MATERIALS


.1 Galvanized steel sheet: commercial quality Z275 zinc coating.


.2 Steel sheet: commercial quality to ASTM A1008/A1008M, exposed, with paint finish.


.3 Aluminum sheet: mill finish plain utility sheet.


.4 Anodized aluminum sheet: plain anodizing quality aluminum sheet.


.5 Aluminum extrusions: Aluminum Association alloy AA6063-T5.


.6 Primer: to CAN/CGSB-1.105 for steel surfaces.


.7 Insulation: to meet design requirements.


.8 Glazing: Thermopane.


.9 Cable: multi-strand galvanized steel aircraft cable.


2.2 DOORS
.1 The panels are shaped with 0.60 mm aluminum sheet and electronically injected with 


high-pressure polyurethane for a total minimum thickness of 44.5 mm dimensions as 
indicated on drawings.
Acceptable Material:


.1 Garaga - G 3000 - 20/23.


.2 Richard Wilcox - Thermatite 20/24 gauge.


.3 Assa Ablog Doors.


.4 Abloy.


2.3 ENAMELED STEEL
.1 20 (exterior) and 23 (interior) gauge DQSK galvanized steel sheet in accordance with 


ASTM A653-97 and ASTM A653M-97, G.60 coating with a thickness of 0.60mm in 
manufacturer's standard color. The galvanized steel sheet has a zinc coating with a 
minimum of 180 grams per square meter. Polyester paint finish conforms to standard 
ASTM with thickness of 1.0 mils.


2.4 INSULATION
.1 High-pressure, CFC-Free, polyurethane foam injected between panel walls. Density is 


40.4 Kg/m3 (2.8 lb/cu.ft.) with a thermal resistance factor of 1.6 R.S.I. per 25 mm of 
thickness (R: 9.2/in). Total insulation R factor is 2.8 RSI (R: 16.04) (A.S.T.M. standard 
C-518-91).  This insulation is in accordance with standards ONGC 51-GP-21M and 
51.26.


2.5 REINFORCEMENTS
.1 14-gauge steel reinforcement plates within the door panels to provide proper fastening 


for such hardware accessories as handle, hinges, and plate for garage door operator. 


2.6 PANEL ENDS
.1 A block of dry pine (grade 4) at both ends of each insulated garage door section for 


fastening of the lateral hinges. 


2.7 GLAZING
.1 Clear double thermopane widows shall have a total thickness of 22.2mm.  The 3mm 


panes sealed in aluminum extrusions inserted in an expanded PVC frame and factory 
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installed by the manufacturer, located as shown on drawings.


2.8 BOTTOM WEATHER STRIPPING
.1 Provide and install continuous weather stripping at the bottom of the lower panel. The 


weather stripping shall be made of a "U" -shaped aluminum extrusion as well as semi-
circular E.P.D.M. rubber tubing.


2.9 WEATHER STRIPPING BETWEEN PANELS
.1 Inset weather stripping of flexible and rigid PVC at the intersection of each panel.  To 


accommodate a pressure of 0.075 kPa, equivalent to winds of 40 km/h, the air infiltration 
rating as measured using standard A.S.T.M. E-283 shall be of 0.033 liters / second per 
meter of joint between the door sections. 


2.10 TOP WEATHER STRIPPING
.1 At the head of the door, provide the top of the panel with continuous weather stripping 


made of a strip of flexible PVC of 65 mm in width. 


2.11 EXTERIOR WEATHER STRIPPING
.1 Provide and install, on the exterior side of the door jambs and lintel, weather stripping 


made of an aluminum extrusion as well as a double-edged strip of arctic vinyl. This 
weather stripping shall be adjustable and come with rigid PVC screw cover. 


2.12 END CAPS
.1 End caps of aluminum extrusion of 2.5 mm thick installed at the end of each section 


where the hinges are to be fastened.


2.13 HARDWARE
.1 Finish:


.1 All door face hardware, tracks, and track mounting hardware and torsion 
assembly mounting brackets.  Hot-dip galvanized with 380g/m2 (1.25 oz/ft2) zinc 
coating to - ASTM A525-9lb.


.2 Track:
.1 2.75mm (12ga.) commercial galvanized track, formed track 80mm overall 


outside dimension.  Vertical tracks sloped for weather tight closing, 400mm 
radius.


.3 Track Brackets:
.1 3.1mm (11ga.) thick commercially galvanized steel, rib reinforced.


.4 Continuous Track Angle:
.1 Continuous track angle bolted adjustable type, fabricated from 2.4mm (13ga) 


commercially galvanized steel full height of the opening fully adjustable for 
weathertight seal.  Continuous angle for continuous track support full opening 
height (combination angle and clip mounting not acceptable)


.5 Track Hangers:
.1 Min. 32 x 32mm x 2.0mm (14ga) minimum commercially galvanized perforated 


steel angles. 
.6 Rollers:


.1 Steel rollers 73mm diameter with ten 8mm diameter ball bearings, 11mm 
diameter roller axles and inner and outer ball races of hardened steel.


.7 Roller Brackets:
.1 Fabricated from 3.1mm (11ga) commercially galvanized steel.


.8 Counter Balance:
.1 Helically wound torsion springs manufactured from oil tempered spring wire 


stress relieved, minimum 10,000 cycles.  Aluminum die cast grooved drums and 
flexible galvanized aircraft cables, 7x19 construction, mounted on 32mm CRS 
solid steel shaft keyed full length, mounted on ball bearings.


Queens County Highway Depot, Brackley, PE Section 08 36 13
Pandemic Warehouse Sectional Doors
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 3







Coles Associates Ltd. Architects & Engineers


.2 Pusher springs


.3 Bumper leaf springs.


.4 Across-the-door bar latch inside only:  Complete with night lock and interior 
handle. Electric interlock on electrically operated doors


.5 Double end roller brackets and long stem rollers.


.6 Reduced drive chain hoist:  3:1 sprocket and chain reduction.


.7 Double radius low headroom track.


.8 High cycle torsion assemblies:  100,000 cycle torsion assemblies complete with 
32mm  CRS solid shaft with full key way shaft mounted in self-aligning flanged 
bearings and cables of 4.8mm minimum, flexible galvanized aircraft type, 7x19 
construction.


.9 Track guards:  4.8mm minimum primed steel x 1520mm 


.10 Electro-mechanical reversing safety bar: for full width of bottom section.


.11 Pull chain c/w spring.


.12 Aluminum / vinyl weatherstrip: for jamb and header.


2.14 ACCESSORIES 
.1 Overhead horizontal track and high lift operator supports: galvanized steel, type and size 


to suit installation.
.2 Track guards: 5 mm thick formed sheet 1500 mm high track guards.
.3 Pusher springs.
.4 Handles.


.1 Flat bar door latch with night latch and electric interlock switch.


.2 Handles: key operated from outside, handle operated from inside.


.3 Drop ring: outside drop ring handle for high lift doors.


.4 One horizontal sliding lock bolts on interior.
.5 Weather stripping.


.1 Sills: double contact full width extruded neoprene weatherstrip.


.2 Jambs and head: extruded aluminum and arctic grade vinyl weatherstrip to 
manufacturer's standard.


.6 Finish ferrous hardware items with minimum zinc coating of 300 g/m2 to CSA G164.


2.15 ELECTRICAL OPERATOR
.1 Products


.1 The electric operators shall be of the "Jackshaft" type and shall come equipped 
with a built-in chain hoist assembly and with a quick release mechanism to allow 
for manual operation of the door in the event of a power failure.


.2 Provide a wall mounted, push button operator for up / down / stop operation. 


.3 Acceptable Material: (3/4 - 1HP) 
.1 Garaga - Model PH
.2 Lynx - HDC


.4 Acceptable Material: (1/2 HP)
.1 Garage - Model PMH
.2 Lynx - MCJH


.2 Cable fail safe device.
.1 Able to stop door immediately if cable breaks on door free fall.   Breaking 


capacity 500 kg. 
.3 The electric motors, control mechanisms, relays, and electrical devices of the operator 


shall be approved according to CSA and UL standards.
.4 The operators shall feature a positive lock mechanical brake, an instantly reversible 


motor, a thermal protection device against power surges.  The electric control circuit is of 
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24 volts. 
.5 The door shall travel at a speed of 200 to 230 mm/sec.
.6 The control panel for the door operator shall be of the push-button type for UP/DOWN/


STOP control and surface mounted on the inside wall.
.7 A safety mechanism with photocells shall be added to each operator in order to stop and 


reverse the movement of the door in the event an object cuts off the light beam. AND An 
electro-pneumatic safety device with an instant reverse feature will be added to each 
operator. It consists of a rubber hose concealed within the weatherstripping located at 
the bottom of the door, combined with the electric switches. Provide 1.5 second delay on 
reverse. 


.8 Provide all side latches with an electrical interlock switch to prevent use of the electric 
operator when the door is locked.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets.


3.2 INSTALLATION
.1 Before starting, make sure that the frames and the fixtures prepared by the general 


contractor are square.
.2 Install doors and hardware in accordance with manufacturer's instructions.
.3 Rigidly support rail and operator and secure to supporting structure. 
.4 Touch-up steel doors with primer where galvanized finish damaged during fabrication.
.5 Install operator including electrical motors, controller units, pushbutton stations, relays 


and other electrical equipment required for door operation.
.6 Lubricate and adjust door operation components to ensure smooth opening and closing 


of doors.
.7 Adjust weatherstripping to form a weather tight seal.
.8 Adjust doors for smooth operation.


3.3 CLEANING
.1 Perform cleaning after installation to remove construction and accumulated 


environmental dirt.
.2 Remove traces of primer, caulking; clean doors and frames.
.3 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 


barriers.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Supply and deliver all finish hardware as specified in hardware sets for doors listed on 
door schedule.   Hardware shall include all fasteners and devices necessary for the 
proper installation of hardware.


1.2 RELATED REQUIREMENTS
.1 Section 08 11 13 - Hollow Metal Doors and Frames.
.2 Electrical wiring.


1.3 REFERENCES
.1 Canadian Steel Door and Frame Manufacturers' Association (CSDFMA).


.1 CSDFMA Canadian Metric Guide for Steel Doors and Frames (Modular 
Construction) prepared by Canadian Steel Door and Frames Manufacturer's 
Association.


.2 Canadian General Standards Board (CGSB).
.1 CAN/CGSB 69.17 M86(R1993), Bored and reassembled Locks and Latches.
.2 CAN/CGSB 69.18 M90/ANSI/BHMA A156.1 1981, Butts and Hinges.
.3 CAN/CGSB 69.19 93/ANSI/BHMA A156.3 1984, Exit Devices.
.4 CAN/CGSB 69.20 M90/ANSI/BHMA A156.4 1986, Door Controls (Closers).
.5 CAN/CGSB 69.21 M90/ANSI/BHMA A156.5 1984, Auxiliary Locks and 


Associated Products.
.6 CAN/CGSB 69.22 M90/ANSI/BHMA A156.6 1986, Architectural Door Trim.
.7 CAN/CGSB 69.24 M90/ANSI/BHMA A156.8 1982, Door Controls Overhead 


Holders.
.8 CAN/CGSB 69.26 96/ANSI/BHMA A156.10 1991, Power operated Pedestrian 


Doors.
.9 CAN/CGSB 69.28 M90/ANSI/BHMA A156.12 1986, Interconnected Locks and 


Latches.
.10 CAN/CGSB 69.29 93/ANSI/BHMA A156.13 1987, Mortise Locks and Latches.
.11 CAN/CGSB 69.31 M89/ANSI/BHMA A156.15 1981, Closer/Holder Release 


Device.
.12 CAN/CGSB 69.32 M90/ANSI/BHMA A156.16 1981, Auxiliary Hardware.
.13 CAN/CGSB 69.34 93/ANSI/BHMA A156.18 1987, Materials and Finishes.
.14 CAN/CGSB 69.35 M89/ANSI/BHMA A156.19 1984, Power Assist and Low 


Energy Power Operated Doors.
.3 All hardware shall comply with requirements of the National Building Code (2010).


1.4 REQUIREMENTS OF REGULATORY AGENCIES
.1 Use ULC listed and labeled hardware for doors in fire separations and where noted on 


Door Schedule (located at the end of this document in the Schedules section).


1.5 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and data sheet in 
accordance with Section 01 33 00 - Submittal Procedures.


.2 Hardware List:
.1 Submit Finish Hardware Schedule electronically for approval.
.2 Schedule shall be written in accordance with DHI Sequence and Format for 


vertical hardware schedule publication. 
.3 Schedule shall reference item and door number to hardware set specified.
.4 Door index to be included referencing the door number to scheduled item 
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number.
.5 Submit electronic copies of keying schedules for approval.  
.6 Schedule shall be written in accordance with DHI Handbook Keying Schedule 


Systems and Nomenclature. Coordinate all keying in writing.
.3 Manufacturer's Instructions:


.1 Submit manufacturer's installation instructions.


.2 Provide template drawings as requested.
.4 Closeout Submittals


.1 Provide operation and maintenance data for door closers, lockets, door holders 
electrified hardware  and fire exit hardware for incorporation into manual 
specified in Section 01 78 00 - Closeout Submittals.


1.6 QUALITY ASSURANCE
.1 Hardware supplier must have on staff an Architectural Hardware Consultant or person of 


equivalent qualification and experience.  Hardware supplier must have been in hardware 
supply for  a minimum of two (2) years, have supplied similar type projects, and have 
adequate facilities to service project.


1.7 DELIVERY, STORAGE, AND HANDLING
.1 Trade Contractor to provide clean, dry locked room for storage of hardware on shelving.
.2 Each hardware item shall be delivered to site in manufacturers original packaging.    


Each item shall be labeled with door and item number to correspond with hardware 
schedule.


.3 All hardware will be delivered to one receiving are on site.


1.8 WARRANTY
.1 Furnish a one-year written warranty for all products with exceptions of door closers, 


Mortise locksets and latchsets which shall be warranted for ten (10) years, and exit 
devices and trim, overhead holders and stops which shall be warranted for five (5) years.


1.9 WASTE DISPOSAL AND MANAGEMENT
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MANUFACTURERS


.1 Acceptable Material: Specified in Hardware Sets.
.1 Hinges:


.1 McKinney TA714/ TA314.
.2 Locksets:


.1 Sargent 8200 Series and 7 Line.


.2 Trim Sargent LNJ.
.3 Exit Devices:


.1 Sargent 8800 Series and Trim.
.4 Door Closers:


.1 Sargent 1430 / 31.


.2 Sargent 351 Series , arms as specified in hardware groups.
.5 Push, Pull, Kickplates, Stops & Flushbolts:


.1 Standard Metal Hager.
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.6 Overhead Stops:
.1 Sargent 598 / 698 Series x 26D 630.


.7 Electric Strikes 9500 / 9600, 1006 HES.


2.2 FINISH
.1 Finish for this project in general shall be 626 (Satin Chrome).   Exceptions are as noted 


in hardware packages.


2.3 KEYING
.1 Establish new GMK system.  Allow 500% expansion. 
.2 All cylinders construction, master keyed.
.3 Provide three (3) master keys for each MK or GMK group.
.4 Stamp keying code numbers on keys and cores.


2.4 FASTENINGS
.1 Use only fasteners provided by manufacturer. Failure to comply may void warranties and 


applicable licensed labels.
.2 Supply screws, bolts, expansion shields and other fastening devices required for 


satisfactory installation and operation of hardware.
.3 Exposed fastening devices to match finish of hardware.
.4 Where pull is scheduled on one side of door and push plate on other side, supply 


fastening devices, and install so pull can be secured through door from reverse side. 
Install push plate to cover fasteners.


.5 Use fasteners compatible with material through which they pass.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets.


.2 Furnish metal door and frame manufacturers with complete instructions and templates 
for preparation of their work to receive hardware.


.3 Recommend mounting heights shall be in accordance with Canadian Metric Guide for 
Steel Doors and Frames (Modular Construction) prepared by Canadian Steel Door and 
Frame Manufacturer's Association.


.4 Furnish manufacturers' instructions for proper installation of each hardware component.


3.2 INSTALLATION
.1 Install hardware to standard hardware location dimensions in accordance with Canadian 


Metric Guide for Steel Doors and Frames (Modular Construction) prepared by Canadian 
Steel Door and Frame Manufacturers' Association.


.2 Where door stop contacts door pulls, mount stop to strike bottom of pull.


.3 Install key control cabinet.


.4 Use only manufacturer's supplied fasteners. Failure to comply may void manufacturer's 
warranties and applicable licensed labels.  Use of "quick" type fasteners, unless 
specifically supplied by manufacturer, is unacceptable.


.5 Remove construction cores when directed by Consultant; install permanent cores and 
check operation of  locks.


3.3 ADJUSTING
.1 Adjust door hardware, operators, closures and controls for optimum, smooth operating 


condition, safety, weather tight closure and to provide tight fit at contact points with 
frames.
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  3.4  CLEANING 


.1 Perform cleaning after installation to remove construction and accumulated environmental dirt. 


.2 Clean hardware with damp rag and approved non-abrasive cleaner, and polish hardware 
 in accordance with manufacture's instructions. 
.3 Remove protective material from hardware items where present. 


 


 3.5  PROTECTION 


.1 Perform cleaning after installation to remove construction and accumulated environmental dirt. 


 


 3.6  DOOR HARDWARE SCHEDULE 


 .1 Hardware items are referenced in the following hardware. 
 


HARDWARE GROUP NO. 01 


For use on Door #(s): 


001.1      


Provide each SGL door(s) with the following: 


      


3 EA HINGE 5BB1 4.5 X 4 NRP 630 IVE 


1 EA STOREROOM LOCK ND80G SPA 626 SCH 


1 EA ELECTRIC STRIKE 6211 FSE 605 VON 


1 EA OH STOP 90S 630 GLY 


1 EA SURFACE CLOSER 4040XP LONG 689 LCN 


1 EA FLUSH CEILNG MTG PLT 4040XP-18G 689 LCN 


1 EA KICK PLATE 8400 10" X 1 1/2" LDW 630 IVE 


1 SET WEATHERSTRIP W-14 x door width x (2) door height 628 KNC 


1 EA DOOR SWEEP W-24S x door width 628 KNC 


1 EA THRESHOLD CT-39 x door width 627 KNC 


1 EA WIRE HARNESS CON-___ TO SUIT  SCH 


1 


1 


EA 


EA 


POWER SUPPLY 


DOOR CONTACT 


PS902 


679 


LGR SCE 


SCE 
CARD READER, CONTROLLER, CREDENTIAL BY OTHERS 
 
MODE OF OPERATION: 
A PERSON CAN ENTER WITH KEY OR BY PRESENTING THEIR CREDENTIAL TO THE READER WHICH WILL RETRACT KEEPER 
ON ELECTRIC STRIKE AND ALLOW THE DOOR TO BE PULLED OPEN.  FREE EGRESS AT ALL TIMES 
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HARDWARE GROUP NO. 02 


For use on Door #(s): 


002.1 003.1     


Provide each SGL door(s) with the following: 


      


3 EA HINGE 5BB1 4.5 X 4 652 IVE 


1 EA STOREROOM LOCK ALX80GD SPA 626 SCH 


1 EA ELECTRIC STRIKE 6211 FSE 605 VON 


1 EA SURFACE CLOSER 1461 RW/PA 689 LCN 


1 EA KICK PLATE 8400 10" X 1 1/2" LDW  630 IVE 


1 EA WALL STOP WS406/407CCV US32D IVE 


1 EA INTUMESCENT W-22 x door width x (2) door height  KNC 


1 EA WIRE HARNESS CON-___ TO SUIT  SCH 


1 


1 


EA 


EA 


 


POWER SUPPLY 


DOOR CONTACT 


PS902 


679 


LGR SCE 


SCE 


CARD READER, CONTROLLER, CREDENTIAL BY OTHERS 
 
MODE OF OPERATION: 
A PERSON CAN ENTER WITH KEY OR BY PRESENTING THEIR CREDENTIAL TO THE READER WHICH WILL RETRACT KEEPER 
ON ELECTRIC STRIKE AND ALLOW THE DOOR TO BE PULLED OPEN.  FREE EGRESS AT ALL TIMES 


 


HARDWARE GROUP NO. 03 


For use on Door #(s): 


002.3 003.3 103.2 ST001.2   


Provide each SGL door(s) with the following: 


      


3 EA HINGE 5BB1 4.5 X 4 NRP 630 IVE 


1 EA PANIC HARDWARE 98-EO 630 VON 


1 EA OH STOP 90S 630 GLY 


1 EA SURFACE CLOSER 4040XP LONG 689 LCN 


1 EA FLUSH CEILNG MTG PLT 4040XP-18G 689 LCN 


1 EA KICK PLATE 8400 10" X 1 1/2" LDW  630 IVE 


1 SET WEATHERSTRIP W-14 x door width x (2) door height 628 KNC 


1 EA DOOR SWEEP W-24S x door width 628 KNC 


1 EA THRESHOLD CT-39 x door width 627 KNC 
DOOR IS EXIT ONLY NO EXTERIOR TRIM 
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HARDWARE GROUP NO. 04 


For use on Door #(s): 


004.1 004.2     


Provide each SGL door(s) with the following: 


      


3 EA HINGE 5BB1 4.5 X 4 652 IVE 


1 EA STOREROOM LOCK ALX80GD SPA 626 SCH 


1 EA ELECTRIC STRIKE 6211 FSE 605 VON 


1 EA SURFACE CLOSER 1461 RW/PA 689 LCN 


1 EA KICK PLATE 8400 10" X 1 1/2" LDW B 630 IVE 


1 EA FIRE/LIFE WALL MAG SEM7840  689 LCN 


1 EA INTUMESCENT W-22 x door width x (2) door height  KNC 


1 EA WIRE HARNESS CON-___ TO SUIT  SCH 


1 


1 


EA 


EA 


POWER SUPPLY 


DOOR CONTACT 


PS902 


679 


LGR SCE 


SCE 
CARD READER, CONTROLLER, CREDENTIAL BY OTHERS 
 
MODE OF OPERATION: 
DOORS ARE TYPICALLY HELD OPEN ELECTRONICALLY AND WHEN FIRE ALARM GOES OFF DOORS WILL RELEASE AND 
AUTOMATICALLY CLOSE AND LATCH. 
WHEN DOORS ARE CLOSED A PERSON CAN ENTER WITH KEY OR BY PRESENTING THEIR CREDENTIAL TO THE READER 
WHICH WILL RETRACT KEEPER ON ELECTRIC STRIKE AND ALLOW THE DOOR TO BE PULLED OPEN.   
FREE EGRESS AT ALL TIMES 


 


HARDWARE GROUP NO. 05 


For use on Door #(s): 


005.1 007.1     


Provide each SGL door(s) with the following: 
 


3 EA HINGE 5BB1 4.5 X 4 652 IVE 


1 EA ENTRANCE LOCK ALX53GD SPA 626 SCH 


1 EA WALL STOP WS406/407 US32D IVE 


 


HARDWARE GROUP NO. 06 


For use on Door #(s): 


006.1 008.1 102.1    


Provide each SGL door(s) with the following: 


      


3 EA HINGE 5BB1 4.5 X 4 652 IVE 


1 EA STOREROOM LOCK ALX80GD SPA 626 SCH 


1 EA SURFACE CLOSER 1261 RW/PA 689 LCN 


1 EA KICK PLATE 8400 10" X 1 1/2" LDW  630 IVE 


1 EA WALL STOP WS406/407 US32D IVE 


1 EA INTUMESCENT W-22 x door width x (2) door height  KNC 
DOOR IS ALWAYS LOCKED, NEED A KEY TO GET IN.  FREE EGRESS AT ALL TIMES 
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HARDWARE GROUP NO. 07 


For use on Door #(s): 


009.1      


Provide each SGL door(s) with the following: 


3 EA HINGE 5BB1 4.5 X 4 652 IVE 


1 EA CLASSROOM LOCK ALX70GD SPA 626 SCH 


1 EA KICK PLATE 8400 10" X 1 1/2" LDW  630 IVE 


1 EA WALL STOP WS406/407 US32D IVE 


1 EA INTUMESCENT W-22 x door width x (2) door height  KNC 
DOOR CAN BE LOCKED BY EXTERIOR TRIM ONLY.  FREE EGRESS AT ALL TIMES 


 


HARDWARE GROUP NO. 08 


For use on Door #(s): 


010.1      


Provide each SGL door(s) with the following: 


3 EA HINGE 5BB1 4.5 X 4 652 IVE 


1 EA PRIVACY LOCK ALX40 SPA 626 SCH 


1 EA WALL STOP WS406/407 US32D IVE 


 


HARDWARE GROUP NO. 09 


For use on Door #(s): 


011.1      


Provide each SGL door(s) with the following: 


      


3 EA HINGE 5BB1 4.5 X 4 NRP 630 IVE 


1 EA STOREROOM LOCK ND80G SPA 626 SCH 


1 EA OH STOP 90S 630 GLY 


1 EA SURFACE CLOSER 4040XP LONG 689 LCN 


1 EA FLUSH CEILNG MTG PLT 4040XP-18G 689 LCN 


1 EA KICK PLATE 8400 10" X 1 1/2" LDW  630 IVE 


1 SET WEATHERSTRIP W-14 x door width x (2) door height 628 KNC 


1 EA DOOR SWEEP W-24S x door width 628 KNC 


1 EA THRESHOLD CT-39 x door width 627 KNC 
DOOR IS ALWAYS LOCKED, NEED A KEY TO GET IN.  FREE EGRESS AT ALL TIMES 
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HARDWARE GROUP NO. 10 


For use on Door #(s): 


101.1      


Provide each PR door(s) with the following: 


      


6 EA HINGE 5BB1 4.5 X 4 652 IVE 


2 EA MANUAL FLUSH BOLT FB458 US26D IVE 


1 EA DUST PROOF STRIKE DP2 626 IVE 


1 EA STOREROOM LOCK ALX80GD SPA 626 SCH 


1 EA OH STOP 450S 652 GLY 


1 EA SURFACE CLOSER 1261 RW/PA 689 LCN 


1 EA PA MOUNTING PLATE 1260-18PA 689 LCN 


2 EA KICK PLATE 8400 10" X 1 1/2" LDW  630 IVE 


1 EA WALL STOP WS406/407 US32D IVE 


1 EA INTUMESCENT W-22 x door width x (2) door height  KNC 


1 EA ASTRAGAL W-25 x door height 628 KNC 
ACTIVE DOOR IS ALWAYS LOCKED, NEED A KEY TO GET IN.  FREE EGRESS AT ALL TIMES 


 


HARDWARE GROUP NO. 11 


For use on Door #(s): 


103.5 ST001.1     


Provide each SGL door(s) with the following: 


      


3 EA HINGE 5BB1HW 5 X 4.5 652 IVE 


1 EA PASSAGE SET ALX10 SPA 626 SCH 


1 EA SURFACE CLOSER 4040XP RW/PA 689 LCN 


1 EA KICK PLATE 8400 10" X 1 1/2" LDW  630 IVE 


1 EA FIRE/LIFE WALL MAG SEM7840  689 LCN 


1 EA INTUMESCENT W-22 x door width x (2) door height  KNC 
DOOR IS NOT LOCKABLE 
 
MODE OF OPERATION: 
DOORS ARE TYPICALLY HELD OPEN ELECTRONICALLY AND WHEN FIRE ALARM GOES OFF DOORS WILL RELEASE AND 
AUTOMATICALLY CLOSE AND LATCH 


 


 
END OF SECTION 
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1 General
1.1 DESCRIPTION OF WORK


.1 The work of this Section comprises the provision of all equipment, labour and materials 
necessary for the supply and installation of all interior and exterior glass and glazing as 
follows:


.1 Glazing for interior windows.


1.2 RELATED REQUIREMENTS
.1 Section 08 11 13 - Hollow Metal Doors and Frames
.2 Section 08 41 13 - Aluminum-Framed Entrances and Storefronts
.3 Section 08 51 13 - Aluminum Windows.
.4 Section 08 36 13 - Sectional Doors.


1.3 REFERENCES
.1 American National Standards Institute (ANSI).


.1 ANSI/ASTM E330-02, Test Method for Structural Performance of Exterior 
Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure 
Difference.


.2 American Society for Testing and Materials International, (ASTM).
.1 ASTM C542-94(1999), Specification for Lock-Strip Gaskets.
.2 ASTM D1003-00, Test Method for Haze and Luminous Transmittance of Plastics.
.3 ASTM D2240-02b, Test Method for Rubber Property - Durometer Hardness.
.4 ASTM E84-01, Test Method for Surface Burning Characteristics of Building 


Materials.
.5 ASTM F1233-98, Test Method for Security Glazing Materials and Systems.
.6 ASTM C509-06, Standard Specification for Elastomeric Cellular Preformed 


Gasket and Sealing Material.
.7 ASTM C510-05a, Standard Test Method for Staining and Colour Change of 


Single or Multicomponents Joint Sealants.
.8 ASTM C794-06, Standard Test Method for Adhesion in Peel of Elastomeric Joint 


Sealants.
.9 ASTM C864-05, Standard Specification for Dense Elastomeric Compression 


Seal Gaskets, Setting Blocks, and Spacers.
.10 ASTM C920-05, Standard Specification for Elastomeric Joint Sealants.
.11 ASTM C1036-06, Standard Specification for Flat Glass.
.12 ASTM C1048-04, Standard Specification for Heat-Treated Flat Glass - Kind HS, 


Kind FT  Coated and Uncoated Glass.
.13 ASTM C1115-06, Standard Specification for Dense Elastomeric Silicone Rubber  


Gaskets and Accessories.
.14 ASTM C1349-04, Specification for Architectural Float Glass Clad Polycarbonate.
.15 ASTM C1376-03, Specification for Pyrolytic and Vacuum Deposition Coatings on 


Glass.
.16 ASTM E1300-07e1, Practice of Determining Load Resistance of Glass in 


Buildings.
.3 Canadian General Standards Board (CGSB).


.1 CAN/CGSB-12.1-M90, Tempered or Laminated Safety Glass.


.2 CAN/CGSB-12.2-M91, Flat, Clear Sheet Glass.


.3 CAN/CGSB-12.3-M91, Flat, Clear Float Glass.


.4 /CGSB-12.8-97, Insulating Glass Units.


.5 CAN/CGSB-12.11-M90, Wired Safety Glass.


.6 CAN/CGSB-19.13-M87, Sealing Compound, One-Component, Elastomeric, 
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Chemical  Curing.
.7 CAN/CGSB-19.24-M90, Multicomponent, Chemical-Curing Sealing Compound.
.8 CAN4-S104-M80, Fire Test of Door Assemblies.
.9 CAN4-S106-M80, Fire Test of Windows and Glass Assembles.


.4 Canadian Standards Association (CSA International).
.1 CSA A440.4, Energy Performance Evaluation of Windows and Sliding Glass 


Doors.
.2 CSA Certification Program for Windows and Doors 2000.


.5 Flat Glass Manufacturers Association (FGMA).
.1 FGMA Glazing Manual - 1997.


.6 Laminators Safety Glass Association (LSGA).
.1 LSGA Laminated Glass Design Guide 2000.


.7 NFPA
.1 NFPA 80-99, Standard for Fire Doors and Fire Windows.
.2 ULC, Underwriters Laboratories of Canada Building Materials and Systems 


Directory, Fire Resistance Directory, Current Edition including Supplements to 
date.


1.4 SYSTEM DESCRIPTION
.1 Design Requirements:


.1 Design glass and glazing to CAN/CGSB-12.20-M complying to OBC design and 
fire rating requirements and regulations of authorities having jurisdiction, which 
shall be minimum, except where more stringent requirements are specified 
herein. In case of  conflict of requirements comply with most stringent 
requirements. 


.2 Provide accessories, closures and trims required and necessary to complete 
work.


.2 Performance Requirements:
.1 Ensure solvents and/or other volatile elements in glazing system do not affect 


properties  and performance of materials used for edge seal and sealant glass 
bond. 


.2 Ensure materials used for edge seals are compatible with other materials they 
come in  contact within glazing system. If required, perform compatibility tests to 
ASTM C510,  ASTM C794 and ASTM C1087, or others as applicable.


.3 Use sealants and other materials in glazing system which are unaffected by long 
term UV light exposure.


1.5 SUBMITTALS
.1 Submit Product Data, Samples, Manufacturer's printed product literature, specifications 


and data sheet in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's printed product literature, specifications and data sheets.
.3 Material Safety Data Sheets:


.1 Submit MSDS for inclusion in Operation and Maintenance Manual.
.4 Manufacturer's Instructions:


.1 Submit manufacturer's installation instructions.
.5 Closeout Submittals:


.1 Provide maintenance data including cleaning instructions for incorporation into 
manual specified in Section 01 78 00 - Closeout Submittals.


1.6 QUALITY ASSURANCE
.1 Test Reports: provide certified test reports showing compliance with specified 
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performance characteristics and physical properties.
.2 Certificates: provide product certificates signed by manufacturer certifying materials 


comply with specified performance characteristics and criteria and physical 
requirements.


.3 Pre-installation Meetings: attend pre-installation meeting to verify project requirements, 
manufacturer's installation instructions and manufacturer's warranty requirements. 


.4 Provide maintenance data including cleaning instructions for incorporation into manual 
specified in Section 01 78 00 - Closeout Submittals


.5 Perform work in accordance with FGMA Glazing Manual, IGMAC and Laminators Safety 
Glass Association - Standards Manual for glazing installation methods.


1.7 DELIVERY, STORAGE AND HANDLING
.1 Deliver glass and associated materials to site in original crates and containers with  


manufacturer's name and brand distinctly marked thereon and with glass labelled as to 
types. Do not remove labels on glass until after work is accepted by Consultant.


.2 Store materials within the building, in a clean, dry location, acceptable or as designated 
by Consultant. Fully protect materials from damage of any kind until ready for use.


1.8 PROJECT CONDITIONS
.1 Environmental Requirements: No glazing done when temperature is less than 7 deg C or 


sash or frames are wet, damp or frosted.
.2 Protect work of other trades from damage resulting from work of this Section. 
.3 Identify glazed openings immediately following glass installation. Use coloured tapes or 


flags suspended near, but not in contact with glass. Attach to frames or surround with 
suitable non-staining strippable adhesives or tapes.


1.9 WARRANTY
.1 Warrant factory sealed insulating units for period of 10 years against defects and/or 


deficiencies in accordance with General Conditions of the Contract. 
.2 Warrant that factory sealed insulating units be free from material obstruction of vision as 


result of dust or film formation on internal glass surfaces by any cause, under normal 
conditions anticipated under  this Project, other extrinsic glass breakage, but including 
breakage due to  thermal shock and  temperature differential due to inherent glass or 
glazing fault. 


1.10 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 ACCEPTABLE MATERIALS


.1 Products of following manufacturers are acceptable subject to conformance to 
requirements of Drawings, Schedules and Specifications:


.1 AGC Flat Glass North America, Ltd.; www.na.agc-flatglass.com.


.2 Ace Security Laminates; www.acesecuritylaminates.com.


.3 Barber Glass Industries; www.barberglass.com.


.4 GE Silicones; www.gesilicones.com.


.5 Guardian Industries Corp.; www.guardian.com.


.6 PPG Canada Inc.; www.ppgglass.com.


.7 Pilkington Special Glass Limited; www.pilkington.com.
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.8 Prelco Inc.; www.prelco.com.


.9 Schott North America Inc.; www.us.schott.com.


.10 Viracon Inc.; www.viracon.com.


.11 Tremco Canada; www.tremcosealants.com.


.12 Trulite Industries Limited; www.trulite.com.


2.2 MATERIALS: FLAT GLASS
.1 Glass: Free from bubbles, waves, discolouration and other defects and of following types 


for  locations indicated on Drawings or noted on Door Schedule. Ensure glass bears 
manufacturer's  label indicating quality. Leave labels in place until final cleaning. 


.2 Single Glazed Glass Types:
.1 Tempered Glass (TGL): 


.1 Minimum 6 mm.


.2 Conforming to ASTM C1048, CAN/CGSB-12.1-M, Type 2 tempered, 
Class B float glass, Category II.


.3 Perform heat strengthening using horizontal tong free method; surface 
compression not less than 7500 psi.


.3 Glazing, Sealing Compounds and Accessories:
.1 Ensure glazing, sealing compounds and accessories are compatible with all 


contact  surfaces of frames, other accessories used in glazing system and 
contact surfaces of  compounds used on insulated glass units.


.2 Wood or other organic materials are not  acceptable for use in glazing systems 
including spacer blocks.


.3 Glazing Compound:
.1 Non-hardening modified oil type.
.2 Colour to match adjacent surfaces  unless indicated otherwise. 


.4 Sealant Compound: One component type, elastomeric chemical curing, CAN/
CGSB- 19.13-M, Class G-2-25-A-N. Colour to match adjacent surfaces unless 
indicated  otherwise.


.5 Sealant Compound:
.1 CAN/CGSB-19.24-M, multi-component chemical curing, Type 2,  Class 


A.
.2 Colour to match adjacent surfaces.


.6 Sealant Compound:
.1 One component, silicone base solvent curing.
.2 Colour to match adjacent surfaces.


.7 Elastomeric Joint Sealants: ASTM C920.


.8 Sealant for Interior Glass-to-Glass Butt Glazing Installation:
.1 Translucent 1 part silicone  sealant conforming to U.S. Federal 


Specification TT-S-001543 (Silicone Building Sealant)  and TT-S-0230, 
CAN/CGSB-19.13-M and ASTM C920, (One Component Building  
Sealant).


.2 "Tremsil 200" by Tremco Canada;


.3 "DC 999" by Dow Corning Canada.
.9 One component silicone base sealant, chemical curing conforming to CAN/


CGSB-19.13- M, Classification MGC-2-25-A-N or BN unless otherwise directed. 
.10 Acceptable Material; 


.1 "LexSil SPS 2900 Primerless Silicone. 


.2 Plastic Sealant" by GE Silicones


.3 "Spectrum I" by Tremco Canada.
.4 Cellular Gaskets for Compression Glazing: 
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.1 ASTM C509 cellular, elastomeric, preformed, black.


.2 Closed cell neoprene or EPDM  extrusions including molded corners where 
applicable by Cellular Rubber Extrusions  Tremco Canada. 


.5 Dense Gaskets for Compression Glazing: 
.1 ASTM C864, Option II or ASTM C1115, Type C, dense neoprene or EPDM 


extrusions,  60 and 70 Durometer density including molded corners where 
applicable.


.2 Poly-Wej  Gaskets Tremco Canada.
.6 Edge Blocking, Setting Blocks, Later Shims, Gaskets and Tapes:


.1 Edge Blocking for Glass:
.1 60 - 70 Durometer neoprene, silicone or EPDM, channel shaped, 100 


mm - 150 mm long. 
.2 Setting Blocks:


.1 7 mm x 100 mm EPDM or extruded 80-90 Durometer neoprene; at  
insulating glass, use EPDM only. At fire-rated glazed doors and 
partitions, use similar  sized fire-rated silicone GE "Gel 516" or asbestos 
cement blocks.


.2 Width; 1.6 mm to 3 mm less than design glazing pocket width.


.3 For 4 sided structural glazing, use silicone  compatible rubber or silicone. 
.3 Lateral Shims:


.1 Neoprene, silicone or EPDM, 40 - 60 Durometer, 100 mm long or as  
required.


.4 Non-Compression Glazing Tape for Interior Aluminum Screen Glazing:
.1 Preformed, 100%  solids, cross linked butyl rubber, polyisobutylene, 


hardness 65 Durometer, unaffected by  UV through glass.
.2 Tape shall be sufficiently wide and thick as to completely cover bite area 


of glazing unit when the unit is pushed into place.
.3 Acceptable Material shall be "Tremco 440 Tape" by Tremco Canada. 


.5 Compression Glazing Gaskets for Interior Aluminum Screen Glazing:
.1 EPDM, neoprene, thermoplastic or other acceptable material with Shore 


A Durometer of 35, ± 5. 
.2 Dual Durometer gaskets of a specific acceptable type are also 


acceptable. 
.3 Ensure material has sufficient thickness or be of a configuration to allow 


25%  compression when installed, have a minimum 2000 psi (1500 psi 
for silicone)  tensile strength, resistance to permanent set of 30% 
maximum, minimum elongation at break of 300% (700% for silicone) and 
resistance to ozone showing no cracks. "VISIONstrip®" by Tremco 
Canada.


.4 Acceptable material: Armet, Dow Corning and PTI. 
.6 Compression Glazing Tape: 


.1 Preformed, ribbon-shaped, non-skinning, 100% solids, non-oxidizing  
polyisobutylene: butyl, paper release, EPDM shim with continuous 
synthetic  rubber spacer rod of 60 Durometer hardness. Acceptable 
Product is "Polyshim II  Tape" by Tremco Canada.


.2 Ensure tape is sufficiently wide and thick to  completely cover bite area of 
glazing unit when unit is pushed into place. 


.7 Primer Sealers and Cleaners: To glass and plastic glazing manufacturer's standards.


2.3 ACCESSORIES
.1 Qualified products: only compounds listed on the CGSB Qualified Products list are 
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acceptable for use on this project.
.2 Glazing compound: oil base, to CAN/CGSB-19.6, Type 1, color to match adjacent metal.
.3 Sealant compound: one component acrylic base, to CGSB 19-GP-5M, gun grade, color 


to match adjacent material. 
.4 Sealant compound: two-component polysulphide base, to CAN2-19.24, gun grade, color 


to match adjacent metal.
.5 Glazing splines: E.P.D.M. or neoprene. Manufacturer's standard dry glazing splines to 


suit aluminum extrusions, black color.
.6 Glazing points and wire spring clips: corrosion resistant, manufacturer's standard.
.7 Cap bead: one component silicone, neutral cure, CGSB 19-GP-23, gun grade, color 


white.
.1 Acceptable Material:


.1 Tremco "Spectrum 2" .


.2 Sonneborn "Omniseal".
.8 Setting blocks: Neoprene, 80-90 Shore A durometer hardness to ASTM D2240, length of 


25 mm for each square meter of glazing.
.9 Spacer shims: Neoprene, 50-60 Shore A durometer hardness to ASTM D2240, 75 mm 


long x one half height of glazing stop x thickness to suit application. Self adhesive on 
one face.


.10 Glazing tape:
.1 Preformed butyl compound with integral resilient tube spacing device, 10-15 


Shore A durometer hardness to ASTM D2240; coiled on release paper; size as 
required; black/ bronze color.


.11 Glazing clips: manufacturer's standard type.


.12 Glazing points and wire spring clips: corrosion resistant, manufacturer's standard.


.13 Lock-strip gaskets: to ASTM C542.


.14 Cap bead: one component silicone, neutral cure, to CGSB 19-GP-23, gun grade, color 
white. 
Acceptable Material:


.1 Trecmo "Spectrum 2"


.2 Sonneborn "Omniseal"
.15 Primer-sealers and cleaners: to glass manufacturer's standard.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: Comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets.


3.2 FABRICATION
.1 Label each light of glass and/or plastic glazing with registered name of Product and 


weight and  quality of glass and/or plastic glazing. 
.2 Check dimensions on job site before cutting materials. 
.3 Ensure minimum bite or lap of glass and/or plastic glazing on stops and rabbets as 


recommended by glass and/or plastic glazing manufacturer.


3.3 EXAMINATION
.1 Verify that openings for glazing are correctly sized and within tolerance.
.2 Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and 


ready to receive glazing.


3.4 PREPARATION 
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.1 Thoroughly clean glass rebates and glass of dust, dirt, mortar and other foreign 
materials prior to  glazing. Remove oils and grease with non-staining solvents such as 
Xycol or Methyl Ethyl Ketone solutions.


3.5 WORKMANSHIP
.1 Remove protective coatings and clean contact surfaces with solvent and wipe dry.
.2 Apply primer-sealer to contact surfaces.
.3 Place setting blocks as per manufacturer's instructions
.4 Install glass, rest on setting blocks, ensure full contact and adhesion at perimeter.
.5 Install removable stops, without displacing tape or sealant.
.6 Provide edge clearance of 3 mm minimum.
.7 Insert spacer shims to center glass in space. Place shims at 600 mm oc and keep 6 mm 


below sight line.
.8 Apply cap bead of sealant at full perimeter of exterior, at all aluminum window glazing.
.9 Apply sealant to uniform and level line, flush with sight line and tooled or wiped with, 


solvent to smooth appearance.
.10 Do not cut or abrade tempered, heat treated, or coated glass.


3.6 INSTALLATION: INTERIOR GLAZING
.1 If required, thoroughly mix glazing compound as recommended by manufacturer. 


Thinning of  glazing compound will not be permitted.
.2 Carefully remove glazing stops and replace after glazing. Take care to prevent damage 


to stops.
.3 Doors, Screens, Sidelites and Interior Windows:


.1 Place setting blocks on sill at 1/4 points from each corner unless otherwise 
directed by glazing manufacturer. 


.2 Place continuous glazing gaskets on edges of glass. 


.3 Centre and space each piece of glass with spacers located and installed 
according to  manufacturer's directions. 


.4 Place glass so no voids occur between glass and glazing material, and glazing 
stops.


.5 Secure glass in place with stops, secured in place with screws.
.4 Glazing Sealant:


.1 Apply glazing sealant to clean, dry, grease and oil free surfaces. Provide 
exposed  glazing sealant smooth, free from ridges, wrinkles, air pockets and 
embedded foreign  materials. 


.2 Prime surfaces if required by glazing sealant manufacturer. 


.3 Trim glazing sealant flush with tops of stops and glazing channels.


.4 Remove excess glazing sealant or droppings which would set up or become 
difficult to  remove from finished surfaces. Remove excessive sealant 
immediately. Do not use  chemicals, scrapers, or other tools which would affect 
finished surfaces. 


.5 Interior Glazing:
.1 Combination Method-Tape/Sealant: 


.1 Cut glazing tape to proper length and Install against permanent stop 
projecting  1.5 mm above sightline.


.2 Fill gap between glass and applied stop with sealant to depth equal to 
bite of frame on glass to uniform and level line.


.3 Trim off excess tape to sightline.
.2 Two Sided Butt - Joint Glazing:


.1 2 side glazing at head and sill use wet, dry, or wet/dry glazing systems.


.2 Position glazing so that vertical edges are spaced slightly apart and seal 
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with silicone sealant.
.3 Grind vertical joint with slight kerf and polish for aesthetics.


3.7 CLEANING
.1 Perform cleaning after installation to remove construction and accumulated 


environmental dirt.
.2 Remove traces of primer, caulking.
.3 Remove glazing materials from finish surfaces.
.4 Remove labels after work is complete.
.5 Clean glass using approved non-abrasive cleaner in accordance with manufacture's 


instructions.
.6 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 


barriers.


3.8 PROTECTION OF FINISHED WORK
.1 Provide and maintain necessary protection of completed work against damage. 
.2 Do not mark or attach anything directly to exposed glass and framing surfaces.
.3 If welding is to take place above or near completed glazing work, protect glass with 


plywood or  other suitable means to reduce likelihood of weld spatter damaging glass 
surfaces. 


.4 Protect glass from other trades, workers, tools and other similar materials. 


.5 Replace cracked, broken, or defective glass at no additional cost to the Owner and to 
Consultant's satisfaction. 


.6 Identification of Glazing: Mark glass lites with temporary, easily removable, large safety 
markings, immediately after glass installation. Maintain safety markings until final clean-
up.


END OF SECTION
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1 General
1.1 WORK INCLUDED


.1 All drywall work shown or implied on drawings and/or specifications.  The work includes 
but is not necessarily limited to the following:


.1 Supply and installation of gypsum wallboard to all stud partitions, ceilings and 
bulkheads, as indicated on the drawings.


.2 Supply and installation of exterior gypsum board sheathing.


.3 Supply and installation of fiberglass thermal insulation and acoustic blankets in 
walls and ceiling, as indicated on the drawings.


.4 Supply and installation of gypsum wallboard on strapping.


.5 Allow openings for equipment installed in drywall construction by others.


.6 Supply and installation of gypsum board column enclosure.


.7 Installation of access panels in gypsum wallboard partitions and ceilings as 
supplied by Mechanical and Electrical trades.


.8 Provide supplementary steel supports for ceilings, as required.


.9 Supply and installation of gypsum board directly applied to masonry and 
concrete surfaces.


.10 Supply and installation of corner beads, casing beads, trim, control joints and 
corner reinforcement.


.11 Supply and installation of taping and filling.


.12 Supply and installation of acoustic caulking to acoustically insulated gypsum 
board partitions.


.13 Supply and installation of fire rated wall assemblies.


.14 Supply and installation of access hatches, panels and door frames supplied by 
other trades.


1.2 RELATED REQUIREMENTS
.1 Section 05 50 00 - Metal Fabrications.
.2 Section 07 21 16 - Blanket Insulation.
.3 Section 07 26 00 - Vapor Retarders.
.4 Section 08 11 13 - Steel Doors and Frames.
.5 Section 09 91 00 - Painting.
.6 Division 23 - Mechanical - Supply of access doors.
.7 Division 26 - Electrical - Supply of access doors.


1.3 REFERENCES
.1 American Society for Testing and Materials International, (ASTM)


.1 ASTM C36/C36M-01, Specification for Gypsum Wallboard.


.2 ASTM C79/C79M-01, Standard Specification for Treated Core and Non-treated 
Core Gypsum Sheathing Board.


.3 ASTM C442/C442M-01, Specification for Gypsum Backing Board, Gypsum 
Coreboard, and Gypsum Shaftliner Board.


.4 ASTM C475-01, Specification for Joint Compound and Joint Tape for Finishing 
Gypsum Board.


.5 ASTM C514-01, Specification for Nails for the Application of Gypsum Board.


.6 ASTM C557-99, Specification for Adhesives for Fastening Gypsum Wallboard to 
Wood Framing.


.7 ASTM 1396, Specification for Water-Resistant Gypsum Backing Board.


.8 ASTM C840-01, Specification for Application and Finishing of Gypsum Board.


.9 ASTM C931/C931M-01, Specification for Exterior Gypsum Soffit Board.


.10 ASTM C954-00, Specification for Steel Drill Screws for the Application of 
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Gypsum Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in. 
(0.84 mm) to 0.112 in. (2.84 mm) in Thickness.


.11 ASTM C1002-01, Specification for Steel Self-Piercing Tapping Screws for the 
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or 
Steel Studs.


.12 ASTM C1047-99, Specification for Accessories for Gypsum Wallboard and 
Gypsum Veneer Base.


.13 ASTM C1280-99, Specification for Application of Gypsum Sheathing Board.


.14 ASTM C1177-01, Specification for Glass Mat Gypsum Substrate for Use as 
Sheathing.


.15 ASTM C1178/C1178M-01, Specification for Glass Mat Water-Resistant Gypsum 
Backing Board.


.2 Association of the Wall and Ceilings Industries International (AWEI)


.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-51.34-M86(R1988), Vapor Barrier, Polyethylene Sheet for Use in 


Building Construction.
.2 CAN/CGSB-71.25-M88, Adhesive, for Bonding Drywall to Wood Framing and 


Metal Studs.
.4 Underwriters' Laboratories of Canada (ULC)


.1 CAN/ULC-S102-1988(R2000), Surface Burning Characteristics of Building 
Materials and Assemblies.


1.4 DEFINITIONS
.1 Drywall = Gypsum Board = Gypsum Wall Board = GB = GWB


1.5 SYSTEM DESCRIPTION
.1 Design Requirements:


.1 Obtain services of professional engineer with experience in type of work of 
comparable complexity and scope, licensed to practice in Province of Prince 
Edward Island to  design, review and Provide professional services for work of 
this Section. 


.2 Design ceiling suspension system in accordance with manufacturer's printed 
directions and conforming to ASTM C754 requirements. Do not suspend any  
items from structural  steel deck. Do not support work of this Section from, nor 
make attachments to, ducts, pipes, conduits or support framing of other trades. 


.3 Design exposed to view ceiling suspension system for 'floating ceiling' and take 
extra care to ensure that hanger rods are vertically plumb, evenly and neatly 
spaced and  neatly tied with tie wire free of any kinks complete with fascia trim. 
Install fascia trim in accordance with manufacturer's recommendations. 


.4 Design suspended ceiling system for adequate support of electrical fixtures as 
required by current bulletin of Electrical Inspection Authority. 


.5 Design hanger anchor and entire suspension system static loading not to exceed 
25% of their ultimate capacity including lighting fixture dead loads. 


.6 Design suspension system to support weight of mechanical and electrical items 
such as air grilles, lighting fixtures, drapery track, drapes and with adequate 
support to allow  rotation / relocation of light fixtures.


.7 Design sub-framing as necessary to accommodate, and to circumvent, conflicts 
and interferences where ducts or other equipment prevent regular spacing of 
hangers.


.8 Design metal stud reinforcements from hollow structural steel, stud, angle and 
steel plate sections, galvanized sheet steel minimum 1.214 mm (designation 
thickness 43 mils/minimum base steel thickness 1.087 mm (colour yellow / 18 
ga) where required to support of manufactured components without limitations 
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items such as washroom  accessories, expansion control covers and similar 
items. Design weld connections  ensuring rigid and secure installation capable of 
offering resistance to minimum 227 kg  pull force. Consider galvanized items in 
moist areas. Do not design using wood blocking for this purpose.


.9 Design fire rated construction including ceiling, partition or fire protective 
membranes and  furring to approved ULC design or other design acceptable to 
authorities having  jurisdiction, to provide design fire rating indicated and/or 
required. Submit written evidence of acceptable test design.


.10 Provide sound rated construction having STC rating indicated and tested in 
accordance with ASTM E90.


1.6 ENVIRONMENTAL REQUIREMENTS
.1 Maintain temperature minimum 10°C, maximum 21°C for 48 hours prior to and during 


application of gypsum boards and joint treatment, and for at least 48 hours after 
completion of joint treatment.


.2 Ensure relative humidity in building is acceptable to material suppliers prior to 
commencement of installation.


.3 Apply board and joint treatment to dry, frost free surfaces.


1.7 DELIVERY, STORAGE AND HANDLING
.1 Deliver materials to site with manufacturer’s original labels intact. Do not remove 


wrappings until ready for use.
.2 No outside storage permitted. Store in clean, dry area, off ground. Provide adequate 


ventilation to avoid excess moisture, surface relative humidity and mould or fungal 
growth. Remove  immediately any board showing signs of mould, mildew or fungal 
growth.


.3 Stack gypsum board flat on level and dry surface without overhanging boards. Prevent 
sagging and damage to edges, ends and surfaces. Protect bagged products from 
moisture or wetting.


1.8 SUBMITTALS
.1 Make submittal in accordance with Section 01 33 00 - Submittals Procedures.
.2 Product Data:


.1 Submit manufacturer's literature, data sheets for each type of material provided 
under this Section for Project. Data sheets shall provide all required information. 
Submit manufacturer's installation instructions.


.3 Material Safety Data Sheets:  
.1 Submit MSDS for inclusion in Operation and Maintenance  Manual without 


limitations for adhesives, sealants, patching and leveling compound, solid 
polymer and as designated later by Consultant.


.4 Shop Drawings:
.1 Submit Shop Drawings showing design, construction, sound attenuating 


construction, adjacent construction, locations of access panels, elevations, 
finishes and relevant details of furring, enclosures and partitions which require 
fire rating.


.5 Certificates:
.1 Submit certification from structural engineer registered in Province of Prince 


Edward Island, who shall affix his/her seal and signature to certificate, stating 
that installed  suspended ceiling system is capable of supporting its own weight 
and weight of lighting, grilles and other mechanical and electrical fixtures 
required by Mechanical and Electrical Divisions.


.2 Obtain approval of electrical utility authorities having jurisdiction for support of 
light fixtures, by ceiling grid and supports, to satisfy requirements of electrical 
inspection  authority having jurisdiction. Adjust grid, fixing devices and support 
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hangers as required to obtain approval. 
.3 Samples: 


.1 When requested, submit samples in accordance with Section 01 33 00 -
Submittal Procedures.  


.2 Each trim accessory minimum 300 mm long.
.6 Quality Assurance:


.1 Applicator Qualifications: Provide work of this Section executed by competent 
installers with minimum of 5 years experience in application of Products, 
systems and assemblies  specified.


.2 Comply with ASTM C840 for application and finishing gypsum board and 
manufacturer's written information.


.3 Comply with following guide recommendations unless specified otherwise: 
.1 Applications Guide CGC folder SA-130;
.2 Fire Resistant Assemblies CGC folder SA-100;
.3 Acoustical Assemblies CGC folder SA-200;
.4 Abuse-Resistant Assemblies CGC folder SA-929;
.5 Moisture Resistant Assemblies CGC folder SA-934;
.6 Gypsum Fire Wall Systems CGC folder SA-925.


1.9 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MANUFACTURERS


.1 Products of following manufacturers are acceptable subject to conformance to 
requirements of Drawings, Schedules and Specifications:


.1 Bailey Metal Products Ltd.; www.bmp-group.com.


.2 CertainTeed Gypsum Canada Inc.; www.certainteed.com


.3 CGC Inc.; www.cgcinc.com


.4 Georgia-Pacific Canada, Inc.; www.gpgypsum.com


.5 Acadia Drywall Supplies Ltd; www.acadiadrywall.com


.6 Gordon Incorporated; www.gordongrid.com


.7 Roll Formed Specialty; www.rollformed.com


.8 Cabot Gypsum.


2.2 ACCEPTABLE MATERIALS
.1 Fire Rated Gypsum Board (where identified):


.1 Fire Rated Gypsum Board having Testing Agency Fire Rating Identification 
Stamp on Each Sheet


.2 ASTM C1396M, Type X, 15.9 mm thick gypsum board 1200 mm wide, maximum 
practical length and tapered edge as required by each fire resistance assembly.


.3 Acceptable Material:
.1 Dens-Glass Gold Sheathing, SP.
.2 Green Glass Exterior Sheathing.
.3 CGC Gyproc Firecode C.
.4 Georgia Pacific Gyproc Fireguard Type X.
.5 CertainTeed Fi-Rock Type X.
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.6 Temple-Inland Gypsum Board Fire-Resistant Type X.
.2 Standard Gypsum Board: 


.1 To ASTM C 3696. 15.9 mm thick, 1219 mm wide x maximum practical length, 
Ends square cut, edges tapered.


.2 Acceptable Materials:
.1 CGC Inc.
.2 CertainTeed Gypsum Canada.
.3 G-P Gypsum.
.4 Temple Island.
.5 Cabot Gypsum.


.3 Drywall Furring Channels: 
.1 0.5 mm (25 gauge) core thickness galvanized steel channels for screw 


attachment of gypsum board.
.4 Resilient Drywall Furring Channels: 


.1 0.5 mm (25 gauge) base steel thickness galvanized steel for resilient attachment 
of gypsum board.


.5 Nails: 
.1 To ASTM C 514.


.6 Steel drill screws: 
.1 To ASTM C 1002.


.7 Polyethylene: 
.1 To CAN/CGSB-51.34, 10 mil.


.8 Insulating Strip: 
.1 Rubberized, moisture resistant, 3 mm thick closed cell neoprene strip, 13 mm 


wide, with self sticking permanent adhesive on one face, lengths as required.
.9 Plywood: 


.1 19 mm Douglas Fir Shop Grade.
.10 Laminating compound: 


.1 To CSA A82-31 asbestos free.
.11 Joint Compound: 


.1 Special setting type compound: chemically setting, sandable, to ASTM C475.


.2 Acceptable Material: 
.1 Canadian Gypsum Company Sheetrock 90.
.2 CertainTeed ProRoc Moisture and Mould resistant 90 Setting Compound 


with M2Tech.
.3 Acadia Drywall Sandable 90.


.12 Taping compound: 
.1 Pre-mixed, to ASTM C475.
.2 Acceptable Materials:


.1 Canadian Gypsum Company All Purpose Ready-to-Use Joint 
Compound.


.2 CertainTeed ProRoc Moisture and Mould resistant 90 Setting Compound 
with M2Tech.


.3 Acadia Drywall Platinum Lite.
.13 Tape: 


.1 50mm wide x 0.25mm thick, perforated paper, with chamfered edges.
.14 Bonding Adhesive: 


.1 Type for purpose intended and as recommended and approved by manufacturer 
(Lepage PL 200 or PL 400).


.15 Metal Accessories: 
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.1 Corner Beads Minimum 0.40mm, Z180 zinc coated sheet steel to ASTM A525; 
beaded angle; flanges 32mm for 16mm board.


.2 Casing Beads: Minimum 0.40mm, Z180 zinc coated sheet steel to ASTM A525; 
"L" type; beaded angle or casing with one (1) side knurled for joint filling; suitable 
for 15.9mm wallboard, as specified.


.3 Casing Beads, corner beads, control joints and edge trim: to ASTMC 1047, Zinc 
metal, zinc-coated by hot-dip process zinc-coated by electrolytic process 
aluminum coated phosphatized, 0.5mm base thickness, perforated flanges, one 
piece length per location.


.4 Flexible Casing Beads:
.1 0.531 mm (designation thickness 18mils/minimum base steel thickness 


0.455 mm /25 ga) steel, wipe coated, angle shaped in size to fit over 
edge of gypsum board, to suit curved applications.


.5 Control joint strip: Roll formed from galvanized steel sheet, with a tape-protected 
recess, 6mm wide x 41mm deep.


.16 Access Doors and Panels:
.1 Supplied as part of Division 21, 22 23 and 26 for installation as part of this 


Section.
.2 Sized to suit requirements of other Sections, but minimum size 406 mm x 406 


mm with drywall bead frame and key operated cylinder lock. 
.3 Provide closed cell neoprene gaskets to provide air tight fit.
.4 Fire rated access panels shall conform to requirements of authorities having 


jurisdiction under law and shall be labeled.
.17 Extruded Aluminum Inside/Outside Corner Fillets: 


.1 Aluminum extrusions consisting of aluminum alloy 6063-T5 incorporating 
continuous fins  for fastening and gypsum board joint compound filling. Punch 
fins with staggered holes to  facilitate screw securement. Ensure aluminum is 
primed to accept materials associated  with wall finishes. 


.2 Inside Corner:
.1 Model SI-9-075 by Pittcon Softforms Corp. for 19 mm radius.
.2 Final Forms I, 600 Series, Part No. 634-90 by Gordon Incorporated; 


www.gordongrid.com for 19 mm radius.
.3 Outside Corner:


.1 Model SO-9-075 by Pittcon Softforms Corp. for 19 mm radius.


.2 Final Forms I, 100 Series, Part No. 134-90 by Gordon Incorporated; 
www.gordongrid.com  for 19 mm radius. 


.18 Water: 
.1 Fresh clean potable water, free from deleterious matter, acids or alkalies.


.19 Fire Wall Identification:
.1 Paint to be ICI Dulux 14030 Interior Acrylic Low sheen eggshell.


.20 Acoustical/Fire Insulation: 
.1 Thickness (R Value) as indicated on drawings.  
.2 Acceptable Materials:


.1 "QuietZone Acoustical Batts" by Owens Corning Canada Inc.;


.2 "Roxul AFB - Acoustical Fire Batts" by Roxul Inc.;


.3 "Fibrex Sound Attenuation Batt (SAFB) Insulation" by Fibrex Insulations 
Inc.;


.4 "Thermafibre Sound Attenuation Blankets" by CGC Inc."


.5 CertainTeed Insulation Canada, NoiseReducer Sound Attenuation Batts;


.6 Knauf Insulation - Ecobatt Thermal / Acoustical Batt Insulation.
.21 Sound Control Materials:
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.1 Sound Attenuation Batts: Refer to and conform to requirements of Section 07  21 
16 - Blanket Insulation to meet design requirements. 


.2 Strip Impalement Clips:
.1 25 mm wide strip of Insul-Hold by Insul-Hold Canada Ltd.,  fabricated 


from 0.531 mm (designation thickness 18mils / minimum base steel 
thickness  0.455 mm (25 ga) galvanized sheet metal in 30 m rolls with 
punch-out  insulation securement arrows. Alternatively, use special studs 
with punch-out  impalement strips.


.3 Acoustic Sealant:  ASTM C834 and ASTM C920, Class 25, Non-hardening.
.1 "QuietZone  Acoustic Sealant" by Owens-Corning Canada Inc. 
.2 "Tremco Acoustical Sealant" by  Tremco Ltd. 


.4 Elastomeric Sealant:
.1 As recommended by manufacturer of fibre-reinforced gypsum sheathing 


board.
.5 Gaskets:


.1 Closed cell neoprene, 3 mm thick x 64 mm wide. 
.6 Asphalt Felt:


.1 CSA A123.3; No. 15 Type.
.22 Sealants: 


.1 In accordance with Section 07 92 00 - Joint Sealants


3 Execution
3.1 PARTITION TYPES


.1 Refer to Drawings for partition types.


.2 Provide partitions complete to underside of structure, unless otherwise indicated on 
Drawings.


3.2 EXAMINATION
.1 Examine substrate for compliance with applicable requirements, installation tolerances 


and other  conditions affecting installation of fibre-reinforced gypsum board or sheathing. 
Do not proceed  until unsatisfactory conditions have been corrected. Beginning of 
installation shall indicate acceptance of substrate conditions.


3.3 INSTALLATION
.1 Give minimum 48 hours notice for Consultant's inspection of internal wall insulation, 


vapour barriers and services prior to concealing with gypsum board. 
.2 Carry out work using skilled tradesmen carefully supervised by competent foremen. 
.3 Take all measurements accurately.
.4 Comply with ASTM C754 and with ASTM C840 requirements that apply to framing 


installation.  Install framing, blocking and furring in accordance with ASTM C645, ASTM 
C1280. 


.5 Maintain wallboard panels minimum 6 mm and maximum 13 mm above floor to  prevent 
moisture transfer. 


.6 Extend panels to underside of deck or structure and at fire rated and sound control 
partitions. 


.7 Do taping and filling of concealed surfaces above ceiling line, except at  fire rated and 
sound control partitions and walls. 


.8 Erect plain wallboard vertically or horizontally, whichever results in fewer end joints.


.9 Keep end  joints away from prominent locations and central portions of ceilings. 


.10 Locate vertical joints at  least 300 mm from jamb lines of openings. 


.11 Space screws for regular wallboard at 300 mm oc along board edges and in board field 
on walls and ceilings; at fire-rated assemblies, reduce spacings to comply with labelling 
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authorities  assembly listings. 
.12 For other specialty boards screw spacing shall be in accordance with  manufacturer's 


recommendations.
.13 Drive screws with power screw-gun and set with countersunk heads slightly below 


surface of  board. 
.14 Do not secure gypsum board by installing screws into aluminum or steel window and 


door  frames.
.15 At partitions except shaft walls, apply 1 continuous 6 mm bead of acoustical sealant to 


each side of partition where gypsum board meets dissimilar materials. 
.16 Where 2 layers of gypsum  board per face are required, apply bead of sealant at 


perimeter of base layer only. 
.17 Apply sealant beads at perimeter of all other services and like objects which penetrate 


wallboard  in accordance with manufacturer's directions.
.18 Install access panels in locations to be determined by coordination with Trades installing 


mechanical, electrical and other building services. 
.19 Consultant reserves right to relocate  access  panels up to 3600 mm from locations 


shown on Drawings due to site conditions, providing ample  warning is given prior to 
installation. 


.20 Install in accordance with manufacturer's instructions. 


.21 Provide access panels in locations and sizes required by other Sections. 


.22 Coordinate with other Sections for locations and sizes. Install in accordance with 
manufacturer's instructions.


.23 At impact resistant gypsum board Provide 0.914 mm (designation thickness 33mils/
minimum base steel thickness 0.836 mm (colour - White/20 ga) metal studs. Provide 
control joints 9000 mm on centre maximum and at both sides of door jambs.


.24 Access Doors and Panels:
.1 Install access doors and panels where required as part of work of this Section in 


walls,  bulkheads, ceilings and soffits. 
.2 Cooperate and coordinate delivery of access doors and panels supplied as part 


of work of  Divisions 21, 22. 23. 24 and 26.
.3 Install access doors and panels supplied as part of work  of Divisions 21, 22. 23. 


24 and 26 in walls, bulkheads, ceilings and soffits.
.25 Gypsum Board Application:


.1 Provide gypsum board in accordance with manufacturer's written installation 
instructions and  finish to requirements of ASTM C840. Ensure moisture resistant 
gypsum board is installed on  any wall/partition containing a plumbing fixture (i.e. 
water closets, sinks, tubs, etc.). 


.2 Provide metal trim casing bead at junctions with dissimilar materials.


.3 Provide reveals at junctions with dissimilar materials and where indicated. 


.4 Provide curved uniform surfaces by wetting or dampening board or scoring back 
gypsum board  and form to profiles indicated Provide additional screws and 
framing members to maintain design curve. 


.5 Apply joint compound and trowel smooth to provide continuous,  smooth radius 
free from flat spots, facets and trowel marks.


.6 Allow gypsum boards to dry  thoroughly before handling.


.7 Provide finished work plumb, level and true, free from perceptible waves or 
ridges and  square with adjoining work.


.8 Cut and fit gypsum board to accommodate or fit around other parts of Work. 


.9 Provide work of this Section accurately and neatly.


.10 Butt gypsum board sheets together in moderate contact. 


.11 Do not force into place. 
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.12 Place tapered or wrapped edges next to 1 another. 


.13 Provide gypsum board perpendicular to framing and in lengths that will span 
ceilings and walls without creating end (butt) joints. 


.14 If butt joints do occur stagger and locate them as far from centre of walls and 
ceilings as possible. 


.15 Accurately fit exposed butt joints together and make edges smooth. 


.16 Support ends and edges on framing.


.17 Fasten gypsum board to metal furring and metal studs with screws. Space 
screws at  200 mm oc at board edges and 300 mm oc on board field. Ensure 
perimeter  screws are not less than 9 mm nor more than 13 mm from edges and 
ends are opposite screws on adjacent boards.


.18 Gypsum Board - Single Layer:
.1 Ceilings: 


.1 Apply gypsum board to metal furring with screws. Erect board 
with long  dimension parallel to supports. Locate end joints over 
supporting members. 


.2 Space screws at 200 mm oc. 
.2 Partitions: 


.1 Apply gypsum board to metal studs with screws. Erect board with 
long  dimension parallel to supports. Locate end joints over 
supporting members. Locate vertical joints at least 300 mm from 
jamb lines of openings. Space screws at 200 mm oc  at board 
edges and 300 mm oc on board field.


.3 Ceiling and Partition Fasteners:
.1 Ensure perimeter screws are not less than 9 mm nor more than 


13 mm from edges and ends are opposite screws on adjacent 
boards. Drive screws with power screw gun and set with 
countersunk head slightly below surface of  board.


.4 Joints: Finish all joints unless specified otherwise.
.19 Gypsum Board - Double Layer:


.1 Lay out work to minimize end joints on face layer; to offset parallel joints 
between face and base  layers by at least 250 mm and to apply face 
layer at right angles to base layer.


.2 Base Layer: Base layer shall be same as face layer, or backing board, 
and applied at  right angles to framing members. Secure base layer with 
screws spaced 300 mm oc to  each member. Ensure perimeter screws 
are not more than 13 mm from edges and ends are opposite screws on 
adjacent boards. Ensure surface of erected base layer is  straight, plumb 
or level and without protrusions before face layer is applied.


.3 Face Layer: Apply face layer at right angles to base layer with adhesive. 
Apply adhesive  with notched spreader to leave 9 mm x 13 mm ribbons, 
38 mm apart over entire back side of face layer. Erect board immediately 
after spreading adhesive. Supplement adhesive with screw fasteners. 
Provide temporary support for board until adhesive bond  has fully 
developed. As alternative to adhesive specified, joint cement mixed with 
water in  accordance with manufacturer's directions may be used. Allow 
joint cement and water mixture to stand 30 minutes before using. 


.4 Joints: Finish joints in face layers only, unless otherwise required to 
achieve fire resistant  ratings indicated, as hereinafter specified. Setting 
compound for fire rated construction  shall conform to requirements of 
authorities having jurisdiction to obtain fire rating shown on Drawings.


.26 Interior Ceilings:
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.1 Comply with recommendations of CGC Drywall Steel-Framed Systems Folder 
09250-SA 923.


.2 Provide hanger wires spaced at maximum 1200 mm oc along carrying channels 
and  within 150 mm of ends of carrying channel runs. 


.3 Secure hanger wires to inserts in structure above.


.4 Provide carrying channels maximum 1200 mm oc and within 150 mm of walls. 


.5 Secure  with hanger wire saddle-tied along channels. 


.6 Provide 25 mm clearance between runners  and walls. 


.7 Provide splicers behind joints. Level channels to a maximum tolerance of 3 mm 
over 3600 mm.


.8 Provide metal furring channels at right angles to carrying channels at maximum 
600 mm  oc and within 150 mm of walls. 


.9 Provide 25 mm clearance between furring ends and abutting walls. 


.10 Attach furring channels to carrying channels with saddle-tie of double  strand tie 
wire. 


.11 Provide additional cross-reinforcing at bulkheads and at other openings. 


.12 Provide additional reinforcement for ceiling mounted miscellaneous accessories 
and signage.


.13 Provide ceiling gypsum board, smooth and level.
.27 Metal Trim and Accessories:


.1 Provide metal trim casing beads at reveals; at ceiling-wall intersections and 
partition perimeters; and at intersection of dissimilar constructions such as 
gypsum board to concrete.


.2 Provide metal trim casing beads where gypsum board abuts against a surface 
having no trim  concealing junction. 


.3 Provide ceiling fascia suspension trims at perimeter of "floating" suspended 
gypsum board  ceilings as indicated on the Drawings. 


.4 Provide a 13 mm separation gasket between metal trim casing beads and 
window frames or other cold surfaces,  where such framing abuts exterior door 
or window frame.


.5 Tape shall be either full width or 1 strip 9 mm wide on each side of framing 
member. 


.6 Provide casing bead and where gypsum board abuts materials other than itself 
and  acoustic tile ceilings including at exterior door and window frames, where 
juncture is not  concealed with trim; or elsewhere where indicated on Drawings.


.7 Unless indicated otherwise, use tape 3 mm narrower than casing bead to 
provide recess at exposed side. Compress tape by 25%.


.8 Unless indicated otherwise, use tape 3 mm narrower than casing bead to 
provide recess at exposed side. Compress tape by 25%.


.9 Provide prefinished metal angle trim supports and Provide light pockets and 
eggcrate grilles and/or louvres in accordance with manufacturer's instructions. 


.10 Install light pockets and eggcrate grilles and/or louvre units square, straight and 
in 1 piece where possible or with inconspicuous joints at long runs. 


.28 Control Joints:
.1 Provide pre-fabricated, pre-manufactured control joints and/or prepared to suit 


site conditions  control joints and in accordance with manufacturer's instructions 
and in accordance with ASTM  C840.


.2 Set in gypsum facing board, supporting control joints with studs or furring 
channels on both sides of joint. 


.3 Ensure double studs with discontinuous tracks and double suspended ceiling 
furring  channels have been installed prior to commencing board and bead 
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application at control joints.  
.4 Provide control joints at following locations:


.1 Support construction changes.


.2 Partition, ceiling or furring runs exceed 9000 mm.
.5 Provide control joints full height floor to ceiling or door header to ceiling in 


partitions and furring runs.
.6 Provide control joints from wall to wall in ceiling areas.
.7 Provide continuous polyethylene dust barrier behind and across control joints.
.8 Obtain Consultant's acceptance of exact location of control joints.


.29 Sound Control:
.1 Where indicated on Drawings, provide sound rated partitions and ceiling in 


locations  indicated to meet required minimum Sound Transmission Class STC 
rating.


.2 Gypsum  board shall be applied on both sides of sound-proofed partitions. 


.3 Follow manufacturer's  details and recommendations. 


.4 Provide sound attenuation insulation to completely fill height of stud cavities. 


.5 Tightly butt  ends and sides of blankets within cavities. 


.6 Cut blankets to fit small spaces. 


.7 Carefully fit  blankets behind electrical outlets, bracing, fixture attachments and 
mechanical and electrical services.


.8 Staple blankets to back of gypsum board as recommended by gypsum board 
manufacturer. 


.9 At sound attenuating suspended ceiling and enclosures having spring isolator 
hangers,  terminate ceiling or enclosure at adjacent construction by providing 
continuous isolator  strip and sealed joint. 


.30 Sealant:
.1 Conform to ASTM C919 for use of sealants in sound attenuation partitions. 
.2 Apply acoustical sealant around partition cutouts including, but not limited to, 


electrical  outlets and boxes, plumbing and duct outlets, and other miscellaneous 
wall and floor  penetrations or gaps. 


.3 Apply acoustical sealant to every air gap, such as gaps around perimeter of wall, 
between wall panels and around any penetrations made for plumbing or 
electrical wiring.  Seal off any piping, electrical output boxes, and duct work with 
acoustical treatments.  Treat junction boxes with acoustic putty, treat piping and 
duct work either with fiberglass duct liner or damping material or both. 


.4 Treat frame with gasket material (weather-strip)  and install security flap on 
bottom of door to seal it off. 


.5 Apply minimum 13 mm diameter bead of acoustic sealant continuously around  
periphery of each face of partition to seal gypsum board/structure junction where 
partitions abut fixed building components in accordance with recommendations 
of "CGC  Drywall/Steel Framed Systems, Folder SA923 09250".


.31 Joint Treatment - Gypsum Board:
.1 Verify board is firm against framing members and screw heads are properly 


depressed. 
.2 Mix joint compound or ready-to-use compounds according to manufacturer's 


directions.  Use pure, unadulterated, clean water for mixing. 
.3 Permit mixed material to stand 30  minutes before using. 
.4 Do not mix more material than can be used within 1 hour. 
.5 Do not use set or hardened compound. 
.6 Clean tools and equipment after mixing each batch.
.7 Tape and fill joints and corners in accordance with gypsum board manufacturer's 
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printed  instructions. 
.8 Fill either manually, using hand tools of trade, or by a mechanical taping  and 


filling machine of proven efficiency. 
.9 Remove plastic tape from control joints after finishing with joint compound. 
.10 After final coats of filler have dried at least 24 hours, sand surface lightly with No. 


00  sandpaper to leave it smooth, ready for decoration. 
.11 Provide finished work smooth, seamless, plumb and true, flush and with square 


plumb neat corners.
.12 Levels of Finish: Provide following levels of finish in accordance with ASTM 


C840:
.1 Level 0: No taping, finishing or accessories required for temporary 


construction  or areas where final decoration is not required. 
.2 Level 1: Use this level in plenum areas above ceilings, attics, areas 


where  assembly would generally be concealed or in building service 
corridors and other  areas. 


.3 Level 2: Use this level where water resistant gypsum backing board 
(ASTM  C630M) is used as substrate for tile; may be used in garages, 
warehouse  storage, or other similar areas where surface appearance is 
not of primary  concern.


.4 Level 3: Use this level in appearance areas which are to receive heavy 
or  medium texture spray or hand applied finishes before final painting or 
where  heavy grade wall coverings are to be applied as final decoration. 


.5 Level 4: Use this level where light textures or wall coverings including 
paint are to be applied.


.6 Level 5: Use this level to provide a uniform surface and minimize 
possibility of joint telegraphing and of fasteners showing through final 
decoration. Use this Level of finish when using gloss, semi-gloss or 
enamel paint finish or when  working in a critical (severe) lighting areas 
including but not limited to walls and ceiling areas near windows, 
skylights, long hallways and atriums with large surface areas exposed to 
artificial and natural light. Refer to ASTM C840 for additional locations for 
Level 5 applications.


.7 Exposed Moisture Resistant Gypsum Board Joint Finish: All joints and 
interior  angles shall have fiberglass tape embedded in setting 90 joint 
compound and 2  separate coats of joint compound applied over all flat 
joints and 1 separate coat of joint compound applied over interior angles. 
Cover fasteners heads and accessories with three (3) separate coats of 
joint compound.   Ensure surface is smooth and free of tool marks and 
ridges.


3.4 FIRE RATED PARTITIONS
.1 Ensure materials for fire rated construction conform to requirements of Authorities 


Having  Jurisdiction to obtain fire rating shown on Drawings.
.2 Where dissimilar components are built into  fire rated assemblies ensure continuity of fire 


separation by boxing in elements with gypsum board and framing to suit Authorities 
Having Jurisdiction. 


.3 Work in cooperation with Section providing firestopping work. 


.4 Provide fire rated enclosures, separations and assemblies as indicated on Drawings 
conforming  to requirements of Authorities Having Jurisdiction. 


.5 Where required, secure sound attenuation blanket insulation between studs as specified 
in Article on Sound Control Partitions.


3.5 CUTTING AND PATCHING
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.1 Cooperate and coordinate with other Sections to obtain satisfactory gypsum board finish 
work.  Do all cutting, patching and make good as required by installation of work of other 
Sections.


3.6 CLEANING
.1 Clean off beads, casings, joint cement droppings and similar items and remove surplus 


materials and rubbish on completion and as directed.


3.7 FIRE WALL IDENTIFICATION
.1 Following installation of gypsum board and painting.   
.2 Provide identification on fire walls.   
.3 Using three (3) stencils cut out to read "Smoke Sealed", "1-Hour Fire Rated" and "2-


Hour Fire Rated" in 75mm high letters.
.4 Using stencil and spray can of paint to transfer the information to the appropriate walls 


above the ceiling level at 3000 mm o/c on both sides of wall.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Provide acoustic tile ceilings including but not limited to following:
.1 Ceiling Suspension Systems.


1.2 RELATED REQUIREMENTS
.1 Section 09 21 16 - Gypsum Board Assemblies: Suspension systems for gypsum board 


ceilings.
.2 Section 09 51 00 - Acoustical Ceilings.
.3 Division 23 - Trim for recessed mechanical fixtures.
.4 Section 26 50 00 - Lighting.


1.3 REFERENCES
.1 American Society for Testing and Materials International (ASTM)


.1 ASTM C423-02a, Standard Test Method for Sound Absorption and Sound 
Absorption Coefficients by the Reverberation Room Method.


.2 ASTM E1264-98, Standard Classification for Acoustical Ceiling Products.


.3 ASTM E1477-98a(2003), Standard Test Method for Luminous Reflectance 
Factor of Acoustical Materials by Use of Integrating-Sphere Reflectometers.


.4 ASTM C635M-07 Standard Specification for the Manufacture, Performance, and 
Testing of Metal Suspension Systems for Acoustical Tile and Lay-in Panel 
Ceilings.


.5 ASTM C636M-06, Practice for Installation of Metal Ceiling Suspension Systems 
for Acoustical Tile and Lay-In Panels.


.6 ASTM E84 Standard Test Method for Surface Burning Characteristics of Building 
Materials.


.7 ASTM E1264 Standard Classification for Acoustical Ceiling Products.
.2 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-51.34-M86, Vapor Barrier, Polyethylene Sheet, for Use in Building 
Construction and Amendment No. 1 1988.


.2 CAN/CGSB-92.1-M89, Sound Absorptive Prefabricated Acoustical Units.


.3 CAN/ULC-S101-07, Standard Methods of Fire Endurance Tests of Building 
Construction and Materials.


.4 CAN/ULC-S102-07, Surface Burning Characteristics of Building Materials and 
Assemblies.


.5 CAN/ULC S114-05, Standard Method of Test for Determination of Non-
Combustibility in Building Materials.


.6 CAN/ULC-S702-97, Standard for Mineral Fibre Thermal Insulation for Buildings
.3 Underwriter's Laboratories of Canada (ULC)


.1 CAN/ULC-S102-2003, Surface Burning Characteristics of Building Materials and 
Assemblies.


.4 Ceilings and Interior Systems Construction Association (CISCA):
.1 CISCA Code of Practices.


1.4 DESIGN REQUIREMENTS
.1 Design all systems for adequate support of electrical fixtures as required by the current 


bulletin of the Electrical Safety Authority. Systems are not designed to carry the weight of 
electrical equipment.


.2 Suspension Systems:
.1 Maximum deflection: 1/360th of span to ASTM C635 deflection test.
.2 Design ceilings to resist safely and effectively all loads and effects of loads in 
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accordance with part 4.0 of the National Building Code.
.3 Design ceiling suspension systems in accordance with ASTM C636, ASTM C754 


and manufacturer's printed directions.
.4 Design hanger anchor and entire suspension system static loading not to exceed 


25% of their ultimate capacity including lighting fixture dead loads.
.5 Design suspension system to support weight of mechanical and electrical items 


such as air handling boots and lighting fixtures, and with adequate support to 
allow rotation/relocation of light fixtures.


.6 Acoustic panel system is not designed to carry the weight of mechanical and 
electrical equipment.


.7 Design sub framing as necessary to accommodate, to circumvent, and to avoid 
conflicts and interferences where ducts or equipment prevent regular spacing of 
hangers.


.3 Coordinate installation and cooperate with Mechanical and Electrical Subcontractors, to 
accommodate mechanical and electrical items, or any other work required to be 
incorporated in or coordinated with the ceiling system.


1.5 SUBMITTALS
.1 Make all submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Shop Drawings:


.1 Submit suspension and acoustic panel systems layouts - include bulkheads, 
hangers, supports, carriers, and panel sizes, locations patterns and termination 
at walls.


.2 Indicate insert and hanger spacing and fastening details, location of mechanical 
and electrical components, splicing method, and details of changes in level and 
junctions with dissimilar materials. 


.3 Ceiling system to show basic construction and assembly, treatment at walls, 
recessed fixtures, splicing, interlocking, finishes, acoustical unit installation.


.4 Submit conditions at abutting, intersecting, and penetrating construction.


.5 Submit dimensioned locations of lighting fixtures, diffusers, sprinkler heads, P.A. 
system speakers, and other items that pierce the ceiling plane.


.3 Product Data: 
.1 Submit manufacturer's technical literature and installation instructions describing 


components, materials and finishes.
.4 Material Safety Data Sheets:


.1 Submit MSDS for inclusion in Operation and Maintenance Manual.
.5 Samples:


.1 Submit one representative model of each type ceiling suspension system.
.6 Certificates:


.1 Submit written certification stating that suspended ceiling systems are designed 
for adequate support of electrical fixtures as required by the current bulletin of 
the Electrical Safety Authority.


.2 Submit certificate attesting installed acoustical ceiling systems meet fire 
resistance ratings required for this project.


.3 Submit independent test data and certificate confirming system meets or 
exceeds specified STC rating.


.4 Submit independent test data and design tables for each type of insert to be 
employed on this project for hanger supports.


1.6 REGULATORY REQUIREMENTS
.1 Fire-resistance rated suspension system: certified by a Canadian Certification 


Organization accredited by Standards Council of Canada.


Queens County Highway Depot, Brackley, PE Section 09 22 26
Pandemic Warehouse Suspension Systems
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


1.7 EXTRA MATERIALS
.1 Provide extra materials of acoustic units in accordance with Section 01 33 00 - Closeout 


Submittals.
.2 Provide extra suspension system materials in unopened clearly marked cartons of 12 


pieces each of 1220mm long tees and 610mm long tees.
.3 Extra materials to be from same production run as installed materials.
.4 Deliver to site, upon completion of the Work of this Section.
.5 Store where directed by Consultant


1.8 WARRANTY
.1 Submit a written warranty executed by the manufacturer, agreeing to repair or replace 


grid system components that fails within the warranty period.  Failure includes but not 
limited to:


.1 Rusting and manufacturer defects.


1.9 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MATERIALS


.1 Intermediate Duty Grid System. Unless otherwise indicated, ceiling suspension products 
shall be manufactured to minimum requirements of ASTM C635, for Heavy Duty, 
modified as required to suit grid design shown.


.2 Exposed Grid System:
.1 Factory finished satin white on hot dipped galvanized cold rolled steel. 
.2 Acceptable Material:  Refer to Material / Finish Schedule.


.3 Basic Steel Material and Finish:
.1 Commercial quality cold rolled steel 0.179" (26 ga) minimum thickness, and 


heavier gauge for Heavy Duty as necessary, galvanized to zinc coating 
designation Z275.


.2 Exposed surfaces of metal Products shall be factory finished in non-yellowing, 
low sheen satin white enamel to Consultant's acceptance to match whiteness in 
panels.


.3 Provide paint formulation of grid system to lighting fixture, speaker grille, 
sprinkler and diffuser manufacturers to ensure consistency of colour, sheen and 
texture of all exposed metal components in the ceiling assemblies.


.4 Provide slip-on trim mouldings or metal mouldings with baked enamel finish, as 
standard with grid manufacturer, to trim around light fixtures.


.4 Accessories for Suspension System:
.1 Complete with splices, clips, and perimeter moulding, of manufacturer's standard 


and aluminum types to suit the applicable conditions unless special conditions 
and access areas are shown or specified. 


.2 In high humidity areas provide galvanized suspension system.
.5 Hangers:


.1 Minimum 0.104" (12 ga) overall thickness galvanized steel wire to zinc coating 
designation Z275, meeting "Heavy-duty" classification of ASTM C635.


.6 Main Tees:
.1 3.66 m long, 23.8 mm face width double web design, rectangular bulb at top of 
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web, 38 mm web height.
.2 Expansion cut-outs in main tees controlling buckling caused by heat expansion.


.7 Main Tee Splices:
.1 Designed to lock lengths of main tees together so that joined lengths of tee 


function structurally as single unit with tee faces at joint perfectly aligned and 
presenting tight seam.


.8 Cross Tees:
.1 1220 mm long, 25 mm web height structural cross-section, design same as main 


tees, designed to connect at main tees forming positive lock without play, loss or 
gain in grid dimensions with offset over-ride of face flange over main tee flange 
to provide flush joint.


.2 Provide 38 mm web height of cross-tee for fire rated assemblies.
.9 Edge Moulding Around Ceiling Perimeters:


.1 Materials and finish to match tees.
.10 Metal Closures and Trim:


.1 Bonderized and with factory-applied white baked enamel finish.


.2 Provide anchors as standard with manufacturer.
.11 Suspended GWB Ceiling System:


.1 Where "GWB" is indicated under ceiling material on finish schedule.


.2 Acceptable Material:
.1 CGC - Drywall suspension system.
.2 Armstrong - Drywall suspension system.


.12 Metal Ceiling Transition Piece:
.1 Aluminum perimeter trim channel.  Color as selected by Consultant from 


manufacturer STD Color Range.
.2 Acceptable Material:


.1 Armstrong - Axiom Perimeter Trim.


.2 CGC - Compasso


3 Execution
3.1 INSTALLATION


.1 Installation: in accordance with ASTM C636 except where specified otherwise.


.2 Install suspension system to manufacturer's instructions and Certification Organizations 
tested design requirements.


.3 Do not erect ceiling suspension system until work above ceiling has been inspected by 
Consultant.


.4 Secure hangers to overhead structure using attachment methods as indicated.


.5 Install hangers spaced at maximum 1200 mm centers and within 150 mm from ends of 
main tees.


.6 Lay out center line of ceiling both ways, to provide balanced borders at room perimeter.


.7 Ensure suspension system is coordinated with location of related components.


.8 Install wall molding to provide correct ceiling height.


.9 Completed suspension system to support super-imposed loads, such as lighting fixtures 
and speakers.


.10 Support at light fixtures with additional ceiling suspension hangers within 150 mm of 
each corner and at maximum 600 mm around perimeter of fixture.


.11 Interlock cross member to main runner to provide rigid assembly.


.12 Frame at openings for light fixtures, air diffusers, speakers and at changes in ceiling 
heights.


.13 Install access splines to provide 10 percent ceiling access.
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.14 Finished ceiling system to be square with adjoining walls and level within 1:1000.


3.2 CLEANING
.1 Touch up scratches, abrasions, voids and other defects in painted surfaces.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Provide acoustic tile ceilings including but not limited to following:
.1 Lay-In Acoustic Ceiling Panels.


1.2 RELATED REQUIREMENTS
.1 Section 07 21 16 - Blanket Insulation.
.2 Section 09 22 26 - Suspension Systems.
.3 Mechanical Divisions 
.4 Electrical Divisions 


1.3 REFERENCES
.1 American Society for Testing and Materials International (ASTM)


.1 ASTM A 1008 Standard Specification for Steel, Sheet, Cold Rolled, Carbon, 
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved 
Formability.


.2 ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel 
Wire.


.3 ASTM A 653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
by the Hot-Dip Process.


.4 ASTM C 423 Sound Absorption and Sound Absorption Coefficients by the 
Reverberation Room Method.


.5 ASTM C 635 Standard Specification for Metal Suspension Systems for 
Acoustical Tile and Lay-in Panel Ceilings.


.6 ASTM C 636 Recommended Practice for Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and Lay-in Panels.


.7 ASTM D 3273 Standard Test Method for Resistance to Growth of Mold on the 
Surface of Interior Coatings in an Environmental Chamber.


.8 ASTM E 84 Standard Test Method for Surface Burning Characteristics of 
Building Materials.


.9 ASTM E 119 Standard Test Methods for Fire Tests of Building Construction and 
Material.


.1 Armstrong Fire Guard Products.
.10 ASTM E 580 Installation of Metal Suspension Systems in Areas Requiring 


Moderate Seismic Restraint.
.11 ASTM E 1111 Standard Test Method for Measuring the Interzone Attenuation of 


Ceilings Systems.
.12 ASTM E 1414 Standard Test Method for Airborne Sound Attenuation Between 


Rooms Sharing a Common Ceiling Plenum.
.13 ASTM E 1264 Classification for Acoustical Ceiling Products.


.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-51.34-M86, Vapor Barrier, Polyethylene Sheet, for Use in Building 


Construction and Amendment No. 1 1988.
.2 CAN/CGSB-92.1-M89, Sound Absorptive Prefabricated Acoustical Units.
.3 CAN/ULC-S101-07, Standard Methods of Fire Endurance Tests of Building 


Construction and Materials.
.4 CAN/ULC-S102-07, Surface Burning Characteristics of Building Materials and 


Assemblies.
.5 CAN/ULC S114-05, Standard Method of Test for Determination of Non-


Combustibility in Building Materials.
.6 CAN/ULC-S702-97, Standard for Mineral Fibre Thermal Insulation for Buildings


Queens County Highway Depot, Brackley, PE Section 09 51 00
Pandemic Warehouse Acoustical Ceilings
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 1







Coles Associates Ltd. Architects & Engineers


.3 Underwriter's Laboratories of Canada (ULC)
.1 CAN/ULC-S102-2003, Surface Burning Characteristics of Building Materials and 


Assemblies.
.4 Ceilings and Interior Systems Construction Association (CISCA):


.1 CISCA Code of Practices.


1.4 SUBMITTALS
.1 Make all submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Shop Drawings:


.1 Submit acoustic panel systems layouts - include bulkheads and panel sizes, 
locations patterns and termination at walls.


.2 Indicate insert and hanger spacing and fastening details, location of mechanical 
and electrical components, splicing method, and details of changes in level and 
junctions with dissimilar materials.  


.3 Submit conditions at abutting, intersecting, and penetrating construction.


.4 Submit dimensioned locations of lighting fixtures, diffusers, sprinkler heads, 
sound system speakers, patient lifts, microscope, operating lights and other 
items that pierce the ceiling plane.


.3 Product Data: 
.1 Submit manufacturer's technical literature and installation instructions describing 


components, materials and finishes.
.4 Material Safety Data Sheets:


.1 Submit MSDS for inclusion in Operation and Maintenance Manual.
.5 Samples:


.1 Minimum 300mm x 300mm samples of specified acoustical panel.  Submit 
duplicate full size samples of each type acoustical units. 


.2 Submit one full-size sample of each type of tile panel to be used.
.6 Certificates:


.1 Submit written certification stating that suspended ceiling systems are designed 
for adequate support of electrical fixtures as required by the current bulletin of 
the Electrical Safety Authority.


.2 Submit certificate attesting installed acoustical ceiling systems meet fire 
resistance ratings required for this project.


.3 Submit independent test data and certificate confirming system meets or 
exceeds specified STC rating.


.4 Submit independent test data and design tables for each type of insert to be 
employed on this project for hanger supports.


1.5 DESIGN REQUIREMENTS
.1 Performance Requirements:


.1 Provide acoustical ceiling assembly designed and tested to provide surface 
burning characteristics (ASTM E84) as follows:


.1 Flame Spread: 0.


.2 Smoke Development: 0.
.2 Provide acoustical ceiling system which has been manufactured, fabricated and 


installed to provide Noise Reduction Coefficient (NRC) rating.
.2 Design all systems for adequate support of electrical fixtures as required by the current 


bulletin of the Electrical Safety Authority. Systems are not designed to carry the weight of 
electrical equipment.


1.6 QUALITY ASSURANCE
.1 Applicator Qualifications: Provide work of this Section executed by competent installers 


with minimum of 5 years' experience in application of Products, systems and assemblies 
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specified and with approval and training of the Product manufacturers.


1.7 COORDINATION OF WORK
.1 Coordinate acoustical ceiling work with installers of related work including, but not limited 


to building insulation, gypsum board, light fixtures, mechanical systems, electrical 
systems, and sprinklers.


1.8 REGULATORY REQUIREMENTS
.1 Fire resistance: NFPA Class A fire retardant treated wood required by code, to conform 


to ASTM E84.


1.9 ENVIRONMENTAL REQUIREMENTS
.1 The building shall be enclosed, the air conditioning system shall be operating with proper 


filters in place, and the proper temperature and humidity conditions shall be established 
before, during, and following installation. 


.2 Building areas to receive ceilings shall be free of construction dust and debris.


.3 Do not install the Work of this Section until:
.1 Mechanical and Electrical Work above the ceiling is complete.
.2 Maintain uniform humidity of 20-40% before and during installation.
.3 Ventilation is adequate to remove excess moisture.
.4 Uniform Temperature 13-21 degrees C.


.4 Permit wet work to dry before commencement of installation.


.5 Store materials in work area 48 hours prior to installation.


.6 Areas are closed and protected against weather and maintained at no less than 10 
degrees C. 


1.10 DELIVERY, STORAGE, AND HANDLING
.1 Transport, handle and store material in manner to prevent warp, twist, and damage to 


panel edges and surfaces in accordance with Manufacturer's recommendations.
.2 Any bent, twisted, warped, or otherwise damaged tee grid suspension components, 


panels, and or trim shall not be used under any circumstances.  Replace such damaged 
items with new straight, undamaged and acceptable material at no cost to Owner.  


.3 Store material in warm, dry place away from water and the elements.  Protect against 
undue loading stresses and shock.


.4 All packaged material shall be delivered in original manufacturer's wrappers and 
containers with labels and seals intact. Cartons for all fire rated materials shall bear U.L 
label.


1.11 EXTRA MATERIALS
.1 Provide extra materials of acoustic units in accordance with Section 01 33 00 - Closeout 


Submittals.


.2 Provide acoustical units amounting to 2% of gross ceiling area for each pattern and type 
specified to nearest full carton, minimum two cartons.


.3 Extra materials to be from same production run as installed materials.


.4 Clearly identify each type of acoustic unit, including color and texture.


.5 Deliver to site, upon completion of the Work of this Section.


.6 Store where directed by Consultant


1.12 WARRANTY
.1 Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to 


repair or replacement of acoustical panels that falls within the Warranty period. Failure 
include, but are not limited to:


.1 Acoustical Panels: Sagging or warping
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.2 Grid System: Rusting and manufacturers defects
.2 Warranty period for acoustical panels is ten (10) years from date of Substantial 


Completion.
.3 The warranty shall not deprive the Owner of other rights the Owner may have under 


other provisions of the Contract Documents and will be in addition to and run concurrent 
with other warranties made by the Contractor under the requirements of the Contract 
Documents.


1.13 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 ACOUSTICAL CEILING PANELS


.1 Acceptable material:  Refer to Material / Finish Schedule. 


.2 Adhesive: low VOC type recommended by acoustic unit manufacturer.


.3 Staples, nails and screws: to CSA B111 non-corrosive finish as recommended by 
acoustic unit manufacturer.


3 Execution
3.1 INTERFACE WITH OTHER WORK


.1 Co-ordinate with Section 07 21 16 - Blanket Insulation and 09 22 26 - Suspension 
Systems.


.2 Co-ordinate ceiling work to accommodate components of other sections, such as light 
fixtures, diffusers, speakers, sprinkler heads, to be built into acoustical ceiling 
components.


3.2 EXAMINATION
.1 Examine surfaces scheduled to receive suspended or directly attached acoustical units 


for unevenness, irregularities and dampness that would affect quality and execution of 
work.


.2 Do not proceed with installation of ceiling system until unacceptable conditions are 
corrected.


3.3 MANUFACTURER'S INSTRUCTIONS
.1 Comply with the instructions and recommendations of the ceiling system manufacturer.
.2 Install materials in accordance with governing regulations, fire resistance rating 


requirements and industry standards applicable to work.
.1 Comply with CISCA Code of Practices.


3.4 INSTALLATION
.1 General: Do not begin installation until materials sufficient to complete an entire room 


are received and prepared for installation.
.2 Ensure wet work is completed and dried out to a degree acceptable to panel 


manufacturer before installation is commenced. Maintain uniform temperatures of at 
least 21°C for 72 hours prior to commencement of work and maintain temperature until 
72 hours after completion.


.3 Install ceiling panels and metal suspension system in accordance with applicable 
requirements of ASTM C636 and manufacturer's directions.
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.4 Where manufacturer's directions are at variance with Contract Documents, notify 
Consultant before proceeding with work.


.5 Measure each ceiling area and establish layout of acoustical units to balance border 
widths at opposite edges of each ceiling. Avoid use of less-than-half width units at 
borders.


.6 Recessed items shall replace or be centred on acoustical panels, except where shown 
otherwise. 


.7 Consult with Mechanical and Electrical Divisions to co-ordinate work.


.8 Provide additional supports where required.


.9 Space hangers for suspended ceilings to support grillage independent of walls, columns, 
pipes and ducts at maximum 1220mm centres along support grillage and not more than 
150mm from ends.


.10 Provide additional hangers at light fixtures and diffusers.


.11 Attach hangers to inserts in overhead concrete slab. Bend top of hangers at right angles, 
turn down and securely fasten. Turn bottom of hangers upwards and securely wrap 3 
times.


.12 Suspension to Metal Deck:
.1 Punch lower part of metal deck with special puncher at required distances. 
.2 Put hanger wire through holes, turn down, make a loop and securely wrap 3 


times
.13 Provide written confirmations to Mechanical and Electrical Divisions that suspended 


ceiling is capable of supporting additional weight of mechanical and electrical fixtures 
specified in Mechanical and Electrical Divisions.


.14 Run main tees at right angles to length of light fixtures.


.15 Space main tees 1220mm oc in 1 direction and securely tie to hangers.


.16 Space cross tees 610mm oc at right angles to main tees and properly lock at 
intersections.


.17 Level suspended systems with a maximum tolerance of 3mm over 3m.


.18 Use longest practical lengths of tees, furring and running channels to minimize joints.


.19 Make joints square, tight, flush and reinforced with concealed splines. 


.20 Assemble framework to form a rigid and interlocking system.


.21 Design suspension system to accommodate movement caused by thermal expansion or 
contraction.


.22 Design and space hangers and carrying members to support entire ceiling system, 
including lighting fixtures, diffusers and equipment openings in locations indicated on 
reflected ceiling drawings and related Mechanical and Electrical Division drawings.


.23 Use edge moulding where ceiling abuts vertical surface.


.24 Use corner moulding along external edges at ceiling steps.


.25 Install direct-hung exposed grid lay-in acoustic panel ceilings where shown.


.26 Install main tees, cross tees, and wall mouldings so bottom flanges are in flat, level 
plane at finish ceiling elevations.


.27 Arrange grid so opposite wall edge panels are of equal width but not less than 1/2 panel 
width and lay out and erect grid system to provide following panel pattern as shown:


.1 Pattern of 2'-0" x 4'-0" with main beam tees spaced 4'-0" oc and cross tees 2'-0" 
oc unless reviewed otherwise (imperial measure).


.2 Pattern of 2'-0" x  2'-0" with main beam tees spaced  2'-0" oc, primary cross tees 
at  2'-0" oc and secondary cross tees at 610 mm oc (imperial measure).


.28 Erect main beams parallel to main wall and to each other; space uniformly at centres 
specified. Stop ends of main beams 13 mm from walls allowing for expansion. 


.29 In ceilings having recessed lighting fixtures, modify grid framing to provide main beams 
along and parallel to both long sides of lighting fixtures; at each 300 mm wide fixture.
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.30 Provide an additional main beam along the long side of fixture. At other items recessed 
in ceiling and designed to be framed by main beams, provide additional main beams 
necessary. 


.31 Rest ends of main beams on horizontal leg of wall mouldings.


.32 Support main beams with hangers along each run, spaced at not more than 1220mm 
centres;  except in areas of steel framing, provide hangers at each intersection of main 
beam and framing.


.33 If ductwork or equipment located in ceiling plenum area interferes with hanger spacing, 
provide a trapeze or other arrangement reviewed by Consultant to support main beams 
at proper spacing. 


.34 Do not secure hangers to metal roof deck, ductwork, conduit, piping, equipment or 
support system for any of these. 


.35 Provide an additional hanger at each corner of each opening to receive a recessed 
lighting fixture and each opening that has been framed by main beam members. 


.36 Provide additional hangers at each diffuser, grille and other points of extra loading. 


.37 Secure hangers to main beams to develop full strength of hangers and per 
manufacturer's published directions. 


.38 Install primary cross tees at right angles to main beam tees and space uniformly at 
centres specified. Join ends of cross tees to web of main beams with a positive interlock; 
except at light fixtures, secure members together with concealed steel clips and bolts. 


.39 Field paint cut edges to match surface color and sheen.


.40 Arrange acoustical units and orient directionally patterned units, if any, in manner shown 
on reflected ceiling plans. 


3.5 CLEANING
.1 Clean exposed surfaces of acoustical ceilings, trim, edge moldings and suspension 


members to comply with manufacturer's instructions for cleaning.
.2 Touch up any minor finish damage.
.3 Remove and replace work that cannot be successfully cleaned and repaired to 


permanently eliminate evidence of damage.


3.6 PROTECTION
.1 Protect installed work from damage due to subsequent construction activity, including 


temperature and humidity limitations and dust control, so that the work will be without 
damage and deterioration at the time of acceptance by the Owner.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Provide resilient base including but not limited to following:
.1 Surface fillers, primer and adhesive.
.2 Resilient base as indicated as the base on the Material / Finish Schedule.
.3 Millwork profile resilient wall base.


1.2 RELATED REQUIREMENTS
.1 Section 07 92 00 - Joint Sealants.


1.3 REFERENCES
.1 ASTM F1861-02 - Standard Specification for Resilient Wall Base.
.2 CAN/CSA-A126.5-87, Resilient Wall Base.
.3 ASTM F2170-02 -Standard Test Method for Determining Relative Humidity in Concrete 


Floor Slabs Using in situ Probes.


1.4 SUBMITTALS
.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's literature, data sheets for each type of material provided 
under this Section for Project. 


.2 Data sheets shall provide all required information. 


.3 Submit required copies of detailed instructions for maintaining, preserving and 
keeping materials in clean and safe conditions and give adequate warning of 
maintenance practices or materials  detrimental to specified materials. 


.4 Submit manufacturer's installation instructions.
.3 Data sheets: 


.1 Submit manufacturer's data sheets for each type of resilient base, resilient base 
adhesive, surface fillers and primers. 


.2 Data sheets shall provide all required information.
.4 Material Safety Data Sheets: 


.1 Submit MSDS for inclusion in Operation and Maintenance Manual for adhesives 
and sealants.


.5 Samples:
.1 Submit duplicate 610 mm long sample of each type of resilient bases.


.6 Operating and Maintenance Instructions Manual:
.1 Provide maintenance data for resilient bases for incorporation into maintenance 


manual specified in Section 01 78 00 - Closeout Submittals.


1.5 QUALITY ASSURANCE
.1 Qualifications: 


.1 Surface burning characteristics to CAN/ULC-S102.2-M. Flame Spread 25 or 
less; Smoke Developed 50 or less.


.2 Applicator Qualifications:
.1 Provide work of this Section executed by competent installers with minimum of 5 


years experience in application of products, systems and assemblies specified, 
including 2 years in heat welding of seams and with approval and training of the 
product manufacturers. 


.2 Upon request, provide proof of manufacturer's certificate to Consultant prior to 
commencement of installation.


.3 Pre-Construction Meeting:
.1 Prior to start of work, arrange for project site meeting of all parties associated 
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with work of this Section, including Contractor, resilient base installer, trade or 
substrates to which flooring is applied and manufacturer's representative.


.2 Review Specification for work included under this Section and determine 
complete understanding of requirements and responsibilities relative to work 
included, storage and handling of materials, materials to be used, installation of 
materials, sequence and quality control, project staffing, restrictions on areas of 
resilient base installation and other matters affecting construction, to permit 
compliance with intent of this Section.


.4 Site Sample Mock-Up Area:
.1 Install minimum 3600 mm long sections of each type of resilient base as directed 


at the site by Consultant.
.2 Do not proceed with resilient base work until quality control Mock-Up has been 


reviewed and accepted by Consultant.
.3 Reviewed and accepted quality control Mock-Up shall be retained and serve as 


minimum acceptable standard for the resilient base work. 
.4 Quality control Mock-Up shall be incorporated into finished resilient base work if 


so accepted by Consultant.


1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver materials in good condition to site in manufacturer's original unopened 


containers that bears name and brand of manufacturer, project identification, shipping 
and handling instructions.


.2 Store on site in designated space at minimum temperature of 20 deg C for period of 48.


1.7 PROJECT CONDITIONS
.1 Provide each flooring Product in accordance with manufacturer's recommended 


tolerances for:
.1 Substrate moisture content.
.2 Temperature and ventilation.
.3 Maintain Relative Humidity at application to % recommended by manufacturer 


when tested in accordance with ASTM F2170, Test Method for Determining 
Relative Humidity in Concrete Floor Slabs Using in situ Probes.


.2 Environmental Requirements: Air temperature and structural base temperature at base 
installation are shall be above 20 deg C for 72 hours before, during and 48 hours after 
installation.


.3 Allow base materials and application adhesives to acclimatize to these temperatures for 
48 hours.


1.8 WARRANTY
.1 Warranty resilient bases for a period of 3 years from date of Substantial Performance of 


the Work against defects and/or deficiencies in accordance with General Conditions of 
the Contract. 


.2 Promptly correct any defects or deficiencies which become apparent within warranty 
period, to satisfaction of Consultant and at no expense to Owner.


.3 Defects include but are not limited to; failure in adhesive bond and extensive colour 
fading.


1.9 MAINTENANCE MATERIALS
.1 Extra Materials: Supply to Owner at completion of job 6000 mm of coil stock of each type 


of resilient base in colours specified for future repairs, boxed in original containers and 
clearly labeled. 


.2 Extra stock shall be same production run as installed products. 


.3 Store extra stock in location as directed later by Consultant.
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1.10 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A weekly clean-up is mandatory and is to be undertaken the day prior to job site 


meeting.
.4 Failure to comply will result in clean-up and administrative costs being allocated and 


backcharged on a pro rated basis.


2 Products
2.1 MATERIALS


.1 Resilient Base:
.1 PVC- Free: Supply rubber cove base 3 mm thick x 100 mm high, vulcanized 


rubber, in coil lengths, top set with coved toe with pre-manufactured inside and 
outside corners. 


.2 Base shall meet performance and dimensional requirements of ASTM F-1861, 
Type TS, PVC free, Group 1, Class C Fire Resistance Rating. 


.3 Colours selected by Consultant from manufacturer's full range including designer 
colours.


.4 Acceptable material:  Refer to Material / Finish Schedule. 
.2 Surface fillers and primers: 


.1 Types and brands approved, acceptable to resilient base manufacturers for 
applicable conditions. Use non-shrinking latex compound.


.3 Resilient base adhesives: 
.1 Waterproof, clear setting type and brands as recommended by resilient base 


manufacturer.
.4 Edge Strips:


.1 Extruded vinyl.


.2 Colour to be selected by the Consultant.


3 Execution
3.1 EXAMINATION


.1 Examine wall surfaces to ensure that they are dry, clean, level and free from cracks, 
ridges a dusting, scaling and carbonation, which might preclude a satisfactory 
installation. 


.2 Remove irregularities and fill depressions with non-shrinking latex (epoxy) compound. 


.3 This Subcontractor shall check that the primer, adhesive and filler of this section are 
compatible. Report in writing, all errors, defects and discrepancies immediately to 
Consultant. 


.4 Do not commence with work until unsatisfactory conditions have been corrected.


.5 Failure to report unsatisfactory conditions will be construed acceptance and approval of 
substrate conditions.


.6 Commencement of work shall imply acceptance of substrate with regard to conditions of 
substrate at time of installation.


3.2 INSTALLATION
.1 Resilient base work shall be performed by experienced and competent workers in strict 


accordance with manufacturers written instructions for material concerned.
.2 Fill cracks or irregularities with crack filler approved by resilient base manufacturer.
.3 Provide a solid backing over entire area behind resilient base.
.4 Apply primer in strict accordance with manufacturer's written instructions. 
.5 Permit primer to dry.
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.6 Apply adhesive evenly and continuously with an approved notch tooth spreader at the 
recommended rate for full base adhesion and contact. 


.7 Mechanical spreader not approved. 


.8 Do not apply adhesive in a manner which promotes induced waviness in resilient base. 


.9 Do not spread more adhesive than can be covered before initial set takes place. 


.10 Use waterproof adhesive throughout.


.11 Mix and spread adhesive evenly, in quantities which can be covered by resilient base 
within the adhesive's working time.


.12 If the adhesive over-dries, completely remove it using solvents compatible with adhesive 
and re-apply adhesive. 


.13 Do not soil walls, bases, fitments, finish carpentry work or adjacent surfaces with 
adhesive. 


.14 Promptly remove all excess and spillage of adhesive.


.15 Unroll coils of resilient base. 


.16 Place resilient base flat to loosen coil set.


.17 Set wall base in adhesive tightly against wall and floor surfaces. 


.18 Use lengths as long as practicable and not less than 500 mm long.


.19 Install resilient bases to walls, columns and fitments as indicated on the Drawings and 
Room Finish Schedule, during final stages of completion of work, when ceilings and 
permanent partitions are finished, when prime paint coats are applied and when surface 
conditions are suitable for installation.


.20 Set resilient base in adhesive to produce a positive, permanent bond without gaps, tight 
against vertical and floor surfaces for a uniform fit.


.21 Install resilient base straight and level with maximum height variation of 1:1000, having 
vertical, tight and flush "hairline" butt joints with no two joints closer than 610mm apart. 


.22 Provide mitred internal corners. 


.23 External corners shall be wrapped around corners as sharp as possible by scoring the 
back.


.24 Install pre-molded end stops where end of base is exposed or does not butt against a 
vertical surface in the finished work. 


.25 Accurately scribe and fit resilient base to metal frames and other obstructions.


.26 Roll resilient base with clean, polished 2.27 kg roller, against vertical and floor surfaces 
to ensure full bonding to surfaces.


.27 Ensure that installation of resilient base is tight, firm, and free of bubbling and separation 
of any kind from surfaces. 


.28 Remove defective installation as directed by Consultant and install new resilient base as 
specified herein.


.29 Resilient base work shall be handed over to Owner free of blemishes and in perfect 
condition.


3.3 CLEANING
.1 Remove excess adhesive from floor, base and wall surfaces without damage.
.2 Clean, seal and wax floor and base surface to flooring manufacturer's instructions.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Work Included: Provide painting including but not limited to following:
.1 Exterior:


.1 Vertical lift doors and frames.


.2 Hollow metal doors and frames.


.3 Steel stairs, handrails, supports, ladders and cages.
.2 Interior:


.1 Exposed building surfaces as indicated on Room Finish Schedules.


.2 Exposed miscellaneous metal and steel items for the work of all trades, 
including hangers, etc., for mechanical and electrical works.


.3 Steel stairs, landings and railings.


.4 Mechanical and electrical backboards.
.2 Work Excluded:


.1 Do not paint pre-finished metal siding, fascia and soffit, coping cap flashing and 
similar  components. Refer to dedicated trade Sections for special finishes 
specified therein and  their effects on your trade. 


.2 Do not paint chrome, stainless steel, vinyl, plastic laminate and aluminum 
surfaces  throughout unless specified otherwise. 


.3 Do not paint internal surfaces of steel tanks and stacks. 


.4 Do not paint equipment furnished completely prime and finish painted by 
manufacturer  unless required to have field painting over factory finish to have 
one common corporate  colour as identified in finish schedule.


1.2 RELATED REQUIREMENTS
.1 Section 05 50 00 - Metal Fabrications.
.2 Section 06 10 00 - Rough Carpentry.
.3 Section 08 11 13 - Hollow Metal Doors and Frames.
.4 Section 09 21 16 - Gypsum Board Assemblies.
.5 Mechanical Sections.
.6 Electrical Sections.


1.3 REFERENCES
.1 Department of Justice Canada (Jus)


.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33


.2 Environmental Protection Agency (EPA)
.1 EPA Test Method for Measuring Total Volatile Organic Compound 


Content of Consumer Products, Method 24 - 1995, (for Surface 
Coatings).


.3 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).


.4 Master Painters Institute (MPI)
.1 MPI Architectural Painting Specifications Manual, 2004.


.5 National Fire Code of Canada - latest edition.


.6 Society for Protective Coatings (SSPC)
.1 SSPC Painting Manual, Volume Two, 8th Edition, Systems and 


Specifications Manual.


1.4 DEFINITIONS
.1 "Exposed” means visible in completed work. In case of closets, cabinets and drawers, it 


includes  their interiors. Exposed surfaces in underground parking areas are considered 
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“Exterior” for  purpose of this Contract. 
.2 "Surface Preparation” means cleaning or treating of surface to be painted to ensure best 


possible bond between surface to and painting to be applied; remove surface 
contaminants that will affect performance of painting, without limitations such as oil, 
grease, salts, dust, dirt, rust, rust scale,  ill scale, and old coatings where applicable; 
remove surface imperfections without limitations  such as weld spatter, sharp edges, 
burrs, silvers, laminations, pits, porosities and crevices;  prepare surfaces to provide 
anchor profile or surface profile which improve mechanical bonding of  coating to 
prepared surface by increasing surface area.


1.5 QUALITY ASSURANCE
.1 Qualifications:


.1 Contractor: minimum of five years proven satisfactory experience.


.2 Journeymen: qualified journeymen who have "Tradesman Qualification 
Certificate of Proficiency" engaged in painting work.


.3 Apprentices: working under direct supervision of qualified trades person in 
accordance with trade regulations.


.2 Pre-Installation Meeting:
.1 Attend pre-installation meeting one week prior to beginning work of this Section.


.1 Verify project requirements.


.2 Review installation and substrate conditions.


.3 Coordination with other building subtrades.


.4 Review quality expectations.
.3 Standard of Acceptance:


.1 Walls:  No defects visible from a distance of 1000 mm at 900 to surface.


.2 Soffits:  No defects visible from floor at 450 to surface when viewed using final 
lighting source.


.3 Final coat to exhibit uniformity of color and uniformity of sheen across full surface 
area.


1.6 HEALTH AND SAFETY
.1 Occupational Health and Safety in accordance with Section 01 35 29 - Health, Safety, 


and Emergency Response Procedures.


1.7 ENVIRONMENTAL PERFORMANCE REQUIREMENTS
.1 Environment Choice Program:


.1 Provide paint products certified to meet the requirements of the Environmental 
Choice Program, Department of the Environment.


.2 Submit CSA Certification Reports that products proposed for use are certified 
under the Environmental Choice Program. 


1.8 INSPECTION REQUIREMENTS
.1 Interior surfaces requiring painting shall be inspected by Paint Inspection Agency who 


shall notify Consultant and Construction Manager in writing of defects or problems, prior 
to commencing painting work, or after prime coat shows defects in substrate.


.2 Where "special" painting, coating or decorating system applications (i.e. elastomeric 
coatings) or non MPI listed products or systems are to be used, paint or coating 
manufacturer shall provide as part of this work, certification of surfaces and conditions 
for specific paint or coating system application as well as on site supervision, inspection 
and approval of their paint or coating system application as required at no additional cost 
to Owner.


.3 Exterior painting and decorating work shall be inspected by a Paint Inspection Agency 
(inspector) acceptable to the specifying authority and local Painting Contractor's 
Association. Painting contractor shall notify the Paint Inspection Agency a minimum of 
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one week prior to commencement of work and provide a copy of project painting 
specification, plans and elevation drawings (including pertinent details) as well as a 
Finish Schedule.


.4 Exterior surfaces requiring painting shall be inspected by the Paint Inspection Agency 
who shall notify Consultant and Construction Manager in writing of defects or problems, 
prior to commencing painting work, or after prime coat shows defects in substrate.


1.9 QUALITY CONTROL
.1 Provide mock up in accordance with Section 01 45 00 - Quality Control.
.2 Prepare and paint one (1) designated wall of one (1) room to requirements specified 


herein, with specified paint with selected colors, gloss/sheen, textures and workmanship 
to MPI Painting Specification Manual standards for review and approval.  


.3 On completion have paint thickness tested for proper film thickness.  Do not proceed 
with balance of project until test results are in compliance with MPI Painting Specification 
Manual standards.


.4 When approved, surface, area, room and/or items shall become acceptable standard of 
finish quality and workmanship for similar on site work.


1.10 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's literature, data sheets for each type of material provided 
under  this Section for Project. Data sheets shall provide all required information. 
Submit manufacturer's installation instructions. 


.2 Material Safety Data Sheets: Submit MSDS for inclusion in Operation and 
Maintenance  Manual without limitations for adhesives, sealants, patching and 
leveling compound, solid polymer and as designated later by Consultant.


.3 Progress Reports:
.1 Materials: Submit in writing list of proposed materials prepared by paint 


manufacturer, for  approval at least 60 Days before materials are 
required. List shall bear manufacturer's  official certification that materials 
listed meet or exceed requirements specified herein.


.4 Samples:
.1 Submit full range color sample chips to indicate where color availability is 


restricted.
.2 Submit duplicate 200 mm sample panels of each paint with specified 


paint or coating in colors, gloss/sheen and textures required to MPI 
Painting Specification Manual standards submitted on the following 
substrate materials:


.1 3 mm plate steel for finishes over metal surfaces.


.2 13 mm birch plywood for finishes over wood surfaces.


.3 50 mm concrete block for finishes over concrete or concrete 
masonry surfaces.


.4 13 mm gypsum board for finishes over gypsum board and other 
smooth surfaces.


.5 10 mm cedar for finishes over wood surfaces.


.6 When approved, samples shall become acceptable standard of 
quality for appropriate on-site surface with one of each sample 
retained on-site.


.5 Manufacturer's Instructions:
.1 Submit manufacturer's installation and instructions.


.6 Closeout Submittals: submit maintenance data for incorporation into manual 
specified in Section 01 78 00 - Closeout Submittals include following:
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.1 Product name, type and use.


.2 Manufacturer's product number.
.1 Color numbers and associated locations.


1.11 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common 


Product Requirements.
.2 Deliver and store materials in original containers, sealed, with labels intact.
.3 Labels shall clearly indicate:


.1 Manufacturer's name and address.


.2 Type of paint or coating.


.3 Compliance with applicable standard.


.4 Color number in accordance with established color schedule.
.4 Remove damaged, opened and rejected materials from site.
.5 Provide and maintain dry, temperature controlled, secure storage.
.6 Observe manufacturer's recommendations for storage and handling.
.7 Store materials and supplies away from heat generating devices.
.8 Store materials and equipment in a well ventilated area with temperature range 7°C to 


25°C.
.9 Store temperature sensitive products above minimum temperature as recommended by 


manufacturer.
.10 Keep areas used for storage, cleaning and preparation, clean and orderly to approval of 


Consultant.  After completion of operations, return areas to clean condition to approval of 
Consultant.


.11 Remove paint materials from storage only in quantities required for same day use.


.12 Comply with requirements of Workplace Hazardous Materials Information System 
(WHMIS) regarding use, handling storage, and disposal of hazardous materials.


1.12 FIRE SAFETY REQUIREMENTS
.1 Provide one - 3kg Type ABC fire extinguisher adjacent to storage area.
.2 Store oily rags, waste products, empty containers and materials subject to spontaneous 


combustion in ULC approved, sealed containers and remove from site on a daily basis.
.3 Handle, store, use and dispose of flammable and combustible materials in accordance 


with the National Fire Code of Canada.


1.13 SITE CONDITIONS
.1 Environmental Requirements: Paint and finish in clean, dust-free, properly ventilated and 


adequately lit areas (minimum 100 lx (9.3 ft candles). 
.2 Maintain minimum interior temperature of 18 deg C during application and drying of  


paint and maintain until building occupancy occurs. 
.3 Do not undertake exterior painting if air and surface temperature are expected to fall 


below 10 deg C before coating has dried. Avoid painting during winds, weather 
conditions which may  affect paint application or following rain. Wait until frost, dew or 
condensation has evaporated.  Avoid painting surfaces exposed directly to hot summer 
sun.


.4 Do not undertake interior painting on surfaces where condensation has or will form due 
to  presence of high humidity and lack of proper ventilation.


.5 Ventilate enclosed spaces.


.6 Conduct moisture tests using a properly calibrated electronic Moisture Meter, except test 
concrete floors for moisture using a simple "cover patch test".


.7 Perform no painting work when maximum moisture content of substrate exceeds:
.1 12% for concrete.
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.2 12% for clay and concrete brick and block.


.3 15% for wood.


.4 12% for stucco, plaster and gypsum board.
.8 Test concrete, masonry and plaster surfaces for alkalinity as required.
.9 Surface and Environmental Conditions:


.1 Apply paint finish only in areas where dust is no longer being generated by 
related construction operations or when wind or ventilation conditions are such 
that airborne particles will not affect quality of finished surface.


.2 Apply paint only to adequately prepared surfaces and to surfaces within moisture 
limits noted herein.


.3 Apply paint only when previous coat of paint is dry or adequately cured.


.4 Apply paint finishes only when conditions forecast for entire period of application 
fall within manufacturer's recommendations.


.5 Do not apply paint when:
.1 Temperature is expected to drop below 10°C before paint has thoroughly 


cured.
.2 Substrate and ambient air temperatures are expected to fall outside MPI 


or paint manufacturer's limits.
.3 Surface to be painted is wet, damp or frosted.


.6 Provide and maintain cover when paint must be applied in damp or cold weather. 


.7 Heat substrates and surrounding air to comply with temperature and humidity 
conditions specified by manufacturer. 


.8 Protect until paint is dry or until weather conditions are suitable.


.9 Schedule painting operations such that surfaces exposed to direct, intense 
sunlight are scheduled for completion during early morning.


.10 Paint occupied facilities in accordance with approved schedule only.  Schedule 
operations to approval of the Consultant such that painted surfaces will have 
dried and cured sufficiently before occupants are affected.


1.14 EXTRA MATERIAL
.1 Submit maintenance materials in accordance with Section 01 78 00 - Closeout 


Submittals.
.2 Submit one - one liter can of each type and color of primer, identified color and paint type 


in relation to established color schedule and finish system.
.3 Deliver and store where directed.


1.15 SCHEDULING OF THE WORK
.1 Submit work schedule for various stages of painting to Consultant for approval.  Submit 


schedule minimum of 48 hours in advance of proposed operations.
.2 Obtain written authorization from Consultant for changes in work schedule.
.3 Schedule painting operations to prevent disruption of occupants in and about the 


building.


1.16 WARRANTY
.1 Warrant work of this Section for period of 2 years against defects and/or deficiencies in 


accordance with General Conditions of the Contract.
.2 Promptly correct any defects or  deficiencies which become apparent within warranty 


period, to satisfaction of Consultant and at  no expense to Owner.
.3 Defects include but are not limited to; material shrinkage, cracking,  splitting and 


defective workmanship including but are not limited to failure in bubbling, blistering and 
delamination.


1.17 WASTE MANAGEMENT AND DISPOSAL
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.1 Collect and separate for disposal waste material generated by this Section. 


.2 Place in appropriate on-site bins in accordance with Waste Management Plan.


.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 
condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


.4 Separate for reuse and place in designated containers steel waste in accordance with 
Waste Management Plan.


.5 Handle and dispose of hazardous materials in accordance with CEPA, regulations.


.6 Unused paint materials must be disposed of at official hazardous material collections 
site.


2 Products
2.1 MATERIALS


.1 Provide paint materials for paint systems from single manufacturer.


.2 Conform to latest MPI requirements for painting work including preparation and priming.


.3 Materials (primers, paints, coatings, varnishes, stains, lacquers, fillers, thinners, 
solvents, etc.) in accordance with MPI Architectural Painting Specification Manual 
"Approved Product" listing.


.4 Linseed oil, shellac, and turpentine: highest quality product from approved manufacturer 
listed in MPI Architectural Painting Specification Manual, compatible with other coating 
materials as required.


.5 Provide paint products meeting MPI "Environmentally Friendly", E2 ratings based on 
VOC (EPA Method 24) content levels.


.6 Formulate and manufacture water-borne surface coatings with no aromatic solvents, 
formaldehyde, halogenated solvents, mercury, lead, cadmium, hexavalent chromium or 
their compounds.


.7 Water-borne surface coatings and recycled water-borne surface coatings must have a 
flash point of 61.00C or greater.


.8 Both water-borne surface coatings and recycled water-borne surface coatings must be 
made by a process that does not release:


.1 Matter in undiluted production plant effluent generating a 'Biochemical Oxygen 
Demand' (BOD) in excess of 15 mg/L to a natural watercourse or a sewage 
treatment facility lacking secondary treatment.


.2 Total Suspended Solids (TSS) in undiluted production plant effluent in excess of 
15 mg/L to a natural watercourse or a sewage treatment facility lacking 
secondary treatment.


.9 Water-borne paints and stains, recycled water-borne surface coatings and water borne 
varnishes must meet a minimum "Environmentally Friendly" E2 rating.


.10 Recycled water-borne surface coatings must contain 50 % post-consumer material by 
volume.


.11 Recycled water-borne surface coatings must not contain:
.1 Lead in excess of 600.0 ppm weight/weight total solids.
.2 Mercury in excess of 50.0 ppm weight/weight total product.
.3 Cadmium in excess of 1.0 ppm weight/weight total product.
.4 Hexavelant chromium in excess of 3.0 ppm weight/weight total product.
.5 Organochlorines or polychlorinated biphenyls (PCBS) in excess of 1.0 ppm 


weight/weight total product.
.12 The following must be performed on each batch of consolidated post-consumer material 


before surface coating is reformulated and canned.  These tests must be performed at a 
laboratory or facility which has been accredited by the Standards Council of Canada.


.1 Lead, cadmium and chromium are to be determined using ICP-AES (Inductively 
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Coupled Plasma - Atomic Emission Spectroscopy) technique no. 6010 as 
defined in EPA SW-846.


.2 Mercury is to be determined by Cold Vapor Atomic Absorption Spectroscopy 
using Technique no. 7471 as defined in EPA SW-846.


.13 Organochlorines and PCBs are to be determined by Gas Chromatography using 
Technique No. 8081 as defined in EPA SW-846.


.14 Painting products: except where specifically specified otherwise all paint to be latex base 
with the following manufacturer's product lines as Acceptable Material for use on this 
project.


.1 PPG - Pure Performance - 0 VOC.


.2 Benjamin Moore - Genex - 0 VOC.


.3 Glidden Lifemaster 2000 - 0 VOC.


.4 Interior Latex: 
.1 Benjamin Moore Ultra Spec 500.
.2 Sherwin Wiliams Promar 200 Zero VOC.
.3 PPG Architectural - Dulux X-Pert.


.5 Exterior:
.1 Colour Your World - 5600 Series.
.2 CIL/Glidden - 9420 Series.
.3 PPG - 1 Series


.6 Primers
.1 Latex or alkyd as recommended by paint manufacturer except where 


specifically indicated otherwise.


2.2 COLORS
.1 Consultant will provide Color Schedule after Contract award.
.2 Color schedule will be based upon selection of six (6) base colors and four (4) accent 


colors. Allow  for two (2) deep base colors for base and accent colors.
.3 Selection of colors from manufacturers full range of colors.
.4 Second coat in three coat system to be tinted slightly lighter color than top coat to show 


visible difference between coats.


2.3 MIXING AND TINTING
.1 Perform color tinting operations prior to delivery of paint to site in strict accordance with 


manufacturer's written instructions.
.2 Paste, powder or catalyzed paint mixes shall be mixed 
.3 Where thinner is used, addition shall not exceed paint manufacturer's recommendations. 


Do not use kerosene or any such organic solvents to thin water-based paints.
.4 Thin paint for spraying according in strict accordance with paint manufacturer's 


instructions.  If directions are not on container, obtain instructions in writing from 
manufacturer and provide copy of instructions to Consultant.


.5 Re-mix paint prior to and during application to ensure break-up of lumps, complete 
dispersion of settled pigment, and color and gloss uniformity.


2.4 GLOSS/SHEEN RATINGS
.1 Paint gloss is defined as sheen rating of applied paint, in accordance with following 


values:
Gloss @ 60 degrees Sheen @ 85 degrees


Gloss Level 1 Matte Finish (flat) Max. 5 Max. 10
Gloss Level 2 Velvet-Like Finish Max.10 10 to 35
Gloss Level 3 Eggshell Finish 10 to 25 10 to 35
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Gloss Level 4 10 to 25 10 to 35 20 to 35 min. 35
Gloss Level 5 20 to 35 min. 35 35 to 70
Gloss Level 6 Traditional Gloss 70 to 85
Gloss Level 7 High Gloss Finish More than 85


.2 Gloss level ratings of painted surfaces as indicated.


2.5 INTERIOR PAINTING SYSTEMS
.1 Structural steel and metal fabrications:  


.1 INT 5.1R - High performance architectural latex  gloss level 5-semi-gloss finish.
.2 Galvanized metal:  doors, frames, railings, misc. steel, pipes, overhead decking, and 


ducts.
.1 INT 5.3L - Alkyd  gloss level 5-semi-gloss finish (over non-cementitious primer).


2.6 EXTERIOR PAINTING SYSTEMS
.1 Structural Steel and Metal Fabrications:


.1 EXT 5.1F - Epoxy finish.
.2 Galvanized Metal:  not chromate passivated


.1 EXT 5.3D - Pigmented polyurethane finish for use in high contact/high traffic 
areas.


3 Execution
3.1 TOPCOAT AND INTERMEDIATE COAT THICKNESSES


.1 Latex & Acrylics (Interior): 0.03 mm (1.2 mils) DFT/coat.


.2 Latex & Acrylics (Exterior): 0.038 mm (1.5 mils) DFT/coat.


.3 Epoxys (Interior): 0.076 mm (3 mils) DFT/coat.


.4 Urethanes (Interior and Exterior): 0.076 mm (3 mils) DFT/coat.


3.2 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, 


including product technical bulletins, handling, storage and installation instructions, and 
data sheet.


3.3 GENERAL
.1 Perform preparation and operations for interior painting in accordance with MPI 


Architectural Painting Specifications Manual.
.2 Apply paint materials in accordance with paint manufacturer's written application 


instructions.


3.4 EXAMINATION
.1 Investigate existing substrates for problems related to proper and complete preparation 


of surfaces to be painted.  Report to Consultant damages, defects, unsatisfactory or 
unfavorable conditions before proceeding with work.


.2 Conduct moisture testing of surfaces to be painted using properly calibrated electronic 
moisture meter, except test concrete floors for moisture using simple "cover patch test".  
Do not proceed with work until conditions fall within acceptable range as recommended 
by manufacturer.


3.5 PREPARATION
.1 Protection:


.1 Protect existing building surfaces and adjacent structures from paint spatters, 
markings and other damage by suitable non-staining covers or masking.  


.2 Protect items that are permanently attached such as Fire Labels on doors and 
frames.
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.3 Protect factory finished products and equipment.
.2 Surface Preparation:


.1 Remove electrical cover plates, light fixtures, surface hardware on doors, bath 
accessories and other surface mounted equipment, fittings and fastenings prior 
to undertaking painting operations. Identify and store items in secure location 
and re-installed after painting is completed.


.2 Move and cover furniture and portable equipment as necessary to carry out 
painting operations.  Replace as painting operations progress.


.3 Place "WET PAINT" signs in occupied areas as painting operations progress. 
.3 Clean and prepare surfaces in accordance with MPI Architectural Painting Specification 


Manual requirements.  Refer to MPI Manual in regard to specific requirements and as 
follows:


.1 Remove dust, dirt, and other surface debris by vacuuming, wiping with dry, clean 
cloths or compressed air.


.4 Prevent contamination of cleaned surfaces by salts, acids, alkalies, other corrosive 
chemicals, grease, oil and solvents before prime coat is applied and between 
applications of remaining coats.  Apply primer, paint, or pretreatment as soon as possible 
after cleaning and before deterioration occurs.


.5 Apply vinyl sealer to MPI #36 over knots, pitch, sap and resinous areas.


.6 Apply wood filler to nail holes and cracks.


.7 Tint filler to match stains for stained woodwork.


.8 Sand and dust between coats as required to provide adequate adhesion for next coat 
and to remove defects visible from a distance up to 1000 mm.


.9 Clean metal surfaces to be painted by removing rust, loose mill scale, welding slag, dirt, 
oil, grease and other foreign substances in accordance with MPI requirements.  


3.6 APPLICATION
.1 Method of application to be as approved by Consultant. 
.2 Brush and Roller Application:


.1 Apply paint in uniform layer using brush and/or roller type suitable for application.


.2 Work paint into cracks, crevices and corners.


.3 Paint surfaces and corners not accessible to brush using spray, daubers and/or 
sheepskins.


.4 Brush and/or roll out runs and sags, and over-lap marks.  Rolled surfaces free of 
roller tracking and heavy stipple.


.5 Remove runs, sags and brush marks from finished work and repaint.
.3 Spray application:


.1 Provide and maintain equipment that is suitable for intended purpose, capable of 
atomizing paint to be applied, and equipped with suitable pressure regulators 
and gauges.


.2 Keep paint ingredients properly mixed in containers during paint application 
either by continuous mechanical agitation or by intermittent agitation as 
frequently as necessary.


.3 Apply paint in uniform layer, with overlapping at edges of spray pattern. Back roll 
first coat application.


.4 Brush out immediately all runs and sags.


.5 Use brushes and rollers to work paint into cracks, crevices and places which are 
not adequately painted by spray.


.4 Use dipping, sheepskins or daubers only when no other method is practical in places of 
difficult access.


.5 Apply coats of paint continuous film of uniform thickness.  Repaint thin spots or bare 
areas before next coat of paint is applied.
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.6 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for 
minimum time period as recommended by manufacturer.


.7 Sand and dust between coats to remove visible defects.


.8 Finish surfaces both above and below sight lines as specified for surrounding surfaces, 
including such surfaces as tops of interior cupboards and cabinets and projecting 
ledges.


.9 Finish inside of cupboards and cabinets as specified for outside surfaces.


.10 Finish closets and alcoves as specified for adjoining rooms.


.11 Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces.


3.7 MECHANICAL/ELECTRICAL EQUIPMENT
.1 Paint finished area exposed conduits, piping, hangers, ductwork and other mechanical 


and electrical equipment with color and finish to match adjacent surfaces, except as 
indicated.


.2 Boiler room, mechanical and electrical rooms: paint exposed conduits, piping, hangers, 
ductwork and other mechanical and electrical equipment.


.3 Other unfinished areas: leave exposed conduits, piping, hangers, ductwork and other 
mechanical and electrical equipment in original finish and touch up scratches and marks.


.4 Touch up scratches and marks on factory painted finishes and equipment with paint as 
supplied by manufacturer of equipment.


.5 Do not paint over nameplates.


.6 Keep sprinkler heads free of paint.


.7 Paint inside of ductwork where visible behind grilles, registers and diffusers with primer 
and one coat of matte black paint.


.8 Paint fire protection piping red.


.9 Paint disconnect switches for fire alarm system and exit light systems in red enamel.


.10 Paint natural gas piping yellow.


.11 Paint both sides and edges of backboards for telephone and electrical equipment before 
installation.  Leave equipment in original finish except for touch-up as required, and paint 
conduits, mounting accessories and other unfinished items.


.12 Do not paint interior transformers and substation equipment.


.13 Mechanical and electrical panel covers located in corridors are to be sanded and spray 
painted.  Color to be confirmed.  Mechanical and electrical covers located in electrical, 
mechanical and service rooms are to remain factory finish.


3.8 FIELD QUALITY CONTROL
.1 Interior painting and decorating work shall be inspected by a Paint Inspection Agency 


(inspector) acceptable to the specifying authority and local Painting Contractor's 
Association.  Painting contractor shall notify Paint Inspection Agency a minimum of one 
week prior to commencement of work and provide a copy of project painting 
specification, plans and elevation drawings (including pertinent details) as well as a 
Finish Schedule.


.2 Interior surfaces requiring painting shall be inspected by Paint Inspection Agency who 
shall notify Consultant and General Contractor in writing of defects or problems, prior to 
commencing painting work, or after prime coat shows defects in substrate.


.3 Where "special" painting, coating or decorating system applications (i.e. elastomeric 
coatings) or non-MPI listed products or systems are to be used, paint or coating 
manufacturer shall provide as part of this work, certification of surfaces and conditions 
for specific paint or coating system application as well as on site supervision, inspection 
and approval of their paint or coating system application as required at no additional cost 
to Consultant.


.4 Field inspection of painting operations to be carried out by independent inspection firm 
as designated by Consultant.
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.5 Advise Consultant when surfaces and applied coating is ready for inspection.  Do not 
proceed with subsequent coats until previous coat has been approved.


.6 Cooperate with inspection firm and provide access to areas of work.


.7 Retain purchase orders, invoices and other documents to prove conformance with noted 
MPI requirements when requested by Consultant.


3.9 RESTORATION
.1 Clean and re-install hardware items removed before undertaken painting operations.
.2 Remove protective coverings and warning signs as soon as practical after operations 


cease.
.3 Remove paint splashings on exposed surfaces that were not painted.  Remove smears 


and spatter immediately as operations progress, using compatible solvent.
.4 Protect freshly completed surfaces from paint droppings and dust to approval of 


Consultant.  Avoid scuffing newly applied paint.
.5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition 


as approved by Consultant.


END OF SECTION
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1 General
1.1 SECTION INCLUDES


.1 Provide corner guards including, but not limited to following:
.1 Surface-mounted corner guards.
.2 Mounting hardware, accessories, and trim.


1.2 RELATED REQUIREMENTS
.1 Section 06 10 00 - Rough Carpentry, Blocking.
.2 Section 09 21 16 - Gypsum Board Assemblies.


1.3 REFERENCES
.1 ANSI/CABO A117.1 - American National Standard for Buildings and Facilities - Providing 


Accessible and Usable Buildings and Facilities.
.2 ASTM A 176 - Standard Specification for Stainless and Heat-Resisting Chromium Steel 


Plate, Sheet, and Strip.
.3 ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 


Rods, Wire, Shapes, and Tubes.
.4 ASTM D 256 - Standard Test Methods for Determining the Pendulum Impact Resistance 


of Notched Specimens of Plastics.
.5 ASTM D 543 - Standard Test Methods for Resistance of Plastics to Chemical Reagents.
.6 ASTM D 635 - Standard Test Method for Rate of Burning and/or Extent and Time of 


Burning of Self-Supporting Plastics in a Horizontal Position.
.7 ASTM D 638 - Standard Test Method for Tensile Properties of Plastics.
.8 ASTM D 648 - Standard Test Method for Deflection Temperature of Plastics Under 


Flexural Load.
.9 ASTM D 785 - Standard Test Method for Rockwell Hardness of Plastics and Electrical 


Insulating Materials.
.10 ASTM D 790 - Standard Test Methods for Flexural Properties of Unreinforced and 


Reinforced Plastics and Electrical Insulating Materials.
.11 ASTM D 792 - Standard Test Methods for Density and Specific Gravity (Relative 


Density) of Plastics by Displacement.
.12 ASTM D 1784 - Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds 


and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds.
.13 ASTM D 1822 - Standard Test Method for Tensile-Impact Energy to Break Plastics and 


Electrical Insulating Materials.
.14 ASTM D 2240 - Standard Test Method for Rubber Property--Durometer Hardness.
.15 ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building 


Materials.
.16 ASTM E 119 - Standard Test Methods for Fire Tests of Building Construction and 


Materials.
.17 CAN/ULC S102.2 - Standard Method of Test for Surface Burning Characteristics of 


Building Materials.
.18 SAE J-1545 - Recommended Practice; Society of Automotive Engineers.
.19 UL 94 - Tests for Flammability of Plastic Materials for Parts in Devices and Appliances.


1.4 SUBMITTALS
.1 Make submittals in accordance with requirements of Section 01 33 00 - Submittal 


Procedures.
.2 Product Data:  


.1 Manufacturer's complete and current Product Data for each product required, 
including complete installation requirements.


.3 Shop Drawings:  
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.1 Show locations of each item and installation details.


.2 Provide elevations of non-standard conditions.
.4 Selection Samples:  


.1 Color charts consisting of actual product pieces, demonstrating full range of 
available colors, for initial color selection.


.5 Verification Samples: 
.1 305 mm long assemblies, including one end cap, in color specified.


1.5 QUALITY ASSURANCE
.1 Provide test reports showing compliance with the performance specified including.


.1 Fire-related properties.


.2 Accessibility and safety properties.


.3 Impact strength.
.2 Fire Resistance:  Where fire ratings are specified for flush mounted corner guards, 


provide assemblies that have been tested and rated in accordance with ASTM E 119.
.3 Corner Guards - Performance Requirements:  


.1 Pull out capacity complying with State of California requirements, as 
administered by the Office of Statewide Health Planning and Development 
(OSHPD), and ANSI A117.1 requirements.


1.6 MAINTENANCE
.1 Extra Materials:  Supply following quantity of maintenance material in accordance with 


Section 01 78 00 - Closeout Submittals:
.1 Quantity:  5% of the Work.


1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MANUFACTURERS


.1 The specification is based on Pro-Tek Systems Inc. Corner Guards, CG-51, with 
concealed fastening.


.2 Requests for equal are to be submitted in accordance with provisions of Section 00 21 
13 - Instructions to Bidders.


2.2 MATERIALS
.1 Stainless Steel: 


.1 16 gauge, Type 304, #4 Satin Stainless Stee.


2.3 CORNER GUARDS
.1 Height of corner guards: 1220mm.
.2 Wing: 50mm.
.3 Locations: all outside corners of GWB throughout building.  


2.4 ACCESSORIES
.1 Fasteners: concealed mounting.
.2 Adhesive: water resistive type as recommended by manufacturer for the applicable 


substrate.


3 Execution
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3.1 EXAMINATION
.1 Verify that walls are in proper condition to receive installation of corner guards.
.2 Surface mounted corner guards must be installed after wall finishes have been 


completed.


3.2 INSTALLATION
.1 Install corner guards in full compliance with manufacturer's installation instructions.


3.3 ADJUSTING AND CLEANING
.1 Verify that corner guards are plumb and rigidly secured to substrate;  make any 


adjustments required.
.2 Clean corner guards and immediate areas of installation, using materials and methods 


recommended by manufacturer.
.3 Remove from project site packaging and debris caused by installation.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 10 26 13
Pandemic Warehouse Corner Guards
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 3







Coles Associates Ltd. Architects & Engineers


1 General
1.1 SUMMARY


.1 Provide accessories per this specification section and as per the Accessories Schedule 
included in the appendices.


1.2 RELATED REQUIREMENTS
.1 Section 05 50 00 - Metal Fabrications
.2 Section 06 10 00 - Rough Carpentry.


1.3 REFERENCES
.1 American Society for Testing and Materials (ASTM)


.1 ASTM A167-99, Specification for Stainless and Heat-Resisting Chromium-Nickel 
Steel Plate, Sheet, and Strip.


.2 ASTM B456-95, Specification for Electrodeposited Coatings of Copper Plus 
Nickel Plus Chromium and Nickel Plus Chromium.


.3 ASTM A653/A653M-99, Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed)  by the Hot-Dip Process.


.4 ASTM A924/A924M-99, Specification for General Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process.


.5 ASTM A666-03 - Specification for Annealed or Cold-Worked Austenitic Stainless 
Steel, Sheet, Strip, Plate, and Flat Bar.


.6 ASTM B456-03 - Specification for Electrodeposited Coatings of Copper Plus 
Nickel Plus Chromium and Nickel Plus Chromium


.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-1.81-M90 - Air Drying and Baking Alkyd Primer for Vehicles and 


Equipment. 
.2 CAN/CGSB-1.88-92 - Gloss Alkyd Enamel, Air Drying and Baking 
.3 CGSB 31-GP-107Ma - Non-inhibited Phosphoric Acid Base Metal Conditioner 


and Rust Remover.
.4 CAN/CSA-G164-M92 (R2003) - Hot Dip Galvanizing of Irregularly Shaped 


Articles.
.5 CSA W59-03 - Welded Steel Construction (Metal Arc Welding)
.6 CAN/CGSB-12.5-M86, Mirrors, Silvered.


.3 Canadian Standards Association (CSA)
.1 CSA Standards\CSA-B561-04, Barrier-Free Design.


1.4 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's literature, data sheets for each type of material provided 
under this Section.


.2 Data sheets shall provide all required information. 


.3 Submit required copies of detailed instructions for maintaining, preserving and 
keeping materials in clean and safe conditions and give adequate warning of 
maintenance practices or materials detrimental to specified materials.


.4 Submit manufacturer's installation instructions.
.3 Material Safety Data Sheets:


.1 Submit MSDS for inclusion in Operation and Maintenance Manual.
.4 Shop Drawings: 


.1 Shop drawings shall be in the form of catalogue cuts and fully illustrate specified 
materials with description of components, surface finishes, hardware and 
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securement devices.
.2 Submit a full schedule of accessories and identify Contractor Supplied / 


Contractor Installed and Owner Supplied / Contractor Installed accessories.
.5 Samples:


.1 Submit complete samples of each accessory and modular unit to Consultant for 
review of construction quality, materials and finish prior to delivery of required 
quantities of items.


.2 Submit sample of each colour where applicable. 


.3 No trademark and/or labels shall be accepted on exposed finishes.
.6 Maintenance Instructions:


.1 Submit an accessories schedule, keys and parts manual as part of project 
closeout documents.


.2 Submit 2 sets of following items of manufacturer's literature:
.1 Technical Data Sheets of each item used for the project.
.2 Service and Parts Manuals.


.3 Name of local representative to be contacted in the event of need of field service 
of consultation.


.4 Indicate size and description of components, base material, surface finish inside 
and out, hardware and locks, attachment devices, description of rough-in-frame, 
building-in details of anchors for grab bars.


1.5 CLOSEOUT SUBMITTALS
.1 Provide maintenance data for toilet and bath accessories for incorporation into manual 


specified in Section 01 78 00 - Closeout Submittals.
.2 Provide special tools required for accessing, assembly/disassembly or removal for toilet 


and bath accessories in accordance with requirements specified in Section 01 78 00 -
Closeout Submittals.


.3 Deliver special tools to Owner.


1.6 EXTRA MATERIALS
.1 Provide special tools required for accessing, assembly/disassembly or removal for toilet 


and bath accessories in accordance with requirements specified in Section 01 78 00 -
Closeout Submittals.


.2 Deliver special tools to Consultant.


1.7 WARRANTY
.1 Warrant work of this Section for period of 10 years against defects and/or deficiencies in 


accordance with General Conditions of the Contract. 
.2 Promptly correct any defects or deficiencies which become apparent within warranty 


period, to satisfaction of Consultant and at no expense to Owner. 
.3 Defects include but are not limited to; deterioration of mirror's silvering.


1.8 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory. Failure to maintain the site in a clean, safe condition shall 


result in the Owner initiating a clean-up with costs deducted from Progress Claims. 


2 Products
2.1 MATERIALS


.1 Sheet steel: commercial quality to ASTM A653/A653M with ZF001 designation zinc 
coating.


.2 Stainless steel sheet metal type 302 or 304: to ASTM A167, with #4 finish. minimum 


Queens County Highway Depot, Brackley, PE Section 10 28 13
Pandemic Warehouse Toilet Accessories
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


0.8mm thick except where noted otherwise.
.3 Stainless steel tubing type 304: commercial grade, seamless welded, 1.2 mm wall 


thickness.
.4 Fasteners: concealed screws and bolts hot dip galvanized, exposed fasteners to match 


face of unit. Expansion shields fiber, lead or rubber as recommended by accessory 
manufacturer for component and its intended use.


2.2 BLOCKING
.1 Provide blocking for all accessories regardless of supply or installation responsibilities.


2.3 FINISHES
.1 Chrome and nickel plating: to ASTM B456 79 satin polished finish.
.2 Baked enamel: condition metal by applying one coat of metal conditioner to CGSB 31 


GP 107M, apply one coat Type 2 primer to CGSB 1 GP 81M and bake, apply two coats 
Type 2 enamel to CGSB 1 GP 88M and bake to hard, durable finish. Sand between final 
coats. Color selected from standard range by Consultant.


.3 Manufacturer's or brand names on face of units not acceptable.


2.4 SCHEDULE OF ACCESSORIES
.1 Supply and install each item in quantities shown on Accessories Schedule.
.2 Confirm Owner Supplied / Contractor Installed or Contractor Supplied / Contractor 


Installed accessories prior to preparing shop drawings and ordering.


2.5 FABRICATION
.1 Weld and grind joints of fabricated components flush and smooth. Use mechanical 


fasteners only where approved.
.2 Wherever possible form exposed surfaces from one sheet of stock, free of joints.
.3 Brake form sheet metal work with 1.5 mm radius bends.
.4 Form surfaces flat without distortion. Maintain flat surfaces without scratches or dents.
.5 Back paint components where contact is made with building finishes to prevent 


electrolysis.
.6 Hot dip galvanize concealed ferrous metal anchors and fastening devices to CSA G164.
.7 Shop assemble components and package complete with anchors and fittings.
.8 Deliver inserts and rough-in frames to job site at appropriate time for building-in. Provide 


templates, details and instructions for building in anchors and inserts.
.9 Provide steel anchor plates and components for installation on studding and building 


framing.


3 Execution
3.1 INSTALLATION


.1 Install and secure accessories rigidly in place as follows:
.1 Stud walls: install wood blocking in stud space prior to plaster or drywall finish.
.2 Hollow masonry units: use toggle bolts drilled into cell/wall cavity.
.3 Solid masonry, marble, stone or concrete: use bolt with lead expansion sleeve 


set into drilled hole.
.2 Install grab bars on built-in anchors provided by bar manufacturer.
.3 Use tamper proof screws/bolts for fasteners.
.4 Fill contractor supplied units with necessary supplies shortly before final acceptance of 


building.
.5 Install Owner supplied washroom accessories.
.6 Install mirrors in accordance with Section 08 80 00 - Glazing.


END OF SECTION
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1 General
1.1 SUMMARY


.1 The work of this Section comprises the furnishing of labour, materials and equipment 
necessary for the supply and installation of the pallet racking as specified in this Section 
and shown on the Drawings.


1.2 REFERENCES
.1 All design work and materials shall comply with or conform to the requirements of the 


following standards.
.1 AISI, Design of Cold-Formed Steel Members.
.2 ANSI MH 16.2, Safety Practises for use of Commercial Steel Storage Racks.
.3 ASTM AS70, Steel Sheet and Strip, Hot Rolled, Structural Quality.
.4 CAN/CSA-G40.20/G40.21-92, General Requirements for Rolled or Welded 


Structural Quality Steel/Structural Quality Steels.
.5 CAN/CSA-S136-M89, Cold Formed Steel Structural Members.
.6 CSA W47.1-92, Certification of Companies for Fusion Welding of Steel 


Structures.
.7 CSA W48, Welding Electrodes.
.8 CSA W59-1989, Welded Steel Construction.
.9 CAN/CSA-W117.2-M87, Safety Welding, Cutting and Allied Processes.
.10 CAN3-Z299, Quality Assurance Programs.


1.3 DESIGN CRITERIA
.1 The pallet racking system comprising the work of this Contract shall be designed 


specifically for this project by a qualified professional engineer, registered or licensed to 
practice in the Province of Prince Edward Island in Canada.


.2 Maximum working stresses:
.1 Beams: 30,303 p.s.i.
.2 Upright columns: 18,750 p.s.i.
.3 Cross braces: 18,750 p.s.i.
.4 Safety bars: 30,303 p.s.i.


.3 Safety factors required:
.1 Beams: 1:92
.2 Uprights: 1:65
.3 Safety bars: 1:65


.4 Guaranteed Minimum Yields:
.1 Beams: 50,000 p.s.i.
.2 Upright columns: 36,000 p.s.i.
.3 Cross braces: 36,000 p.s.i.
.4 Safety bars: 50,000 p.s.i.


1.4 SUBMITTALS
.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit manufacturer's catalog literature indicating model/series.
.3 Submit layout plan prepared specifically for this project indicating layout, including 


dimensions to walls of rooms using actual site dimensions, spacing between racks and 
clear dimensions between rack levels and uprights.


.4 Clearly identify all components, materials, material thicknesses and finishes.


.5 Submit separately or combine with layout drawings erection drawings indicating all 
details and information necessary for assembly and erection purposes such as, 
description of methods, sequence of erection, temporary bracings and methods of 
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anchoring uprights to concrete floor.
.6 Each drawing submission shall bear the signature and stamp of qualified professional 


engineer registered or licensed to practice in the Province of Prince Edward Island in 
Canada for all fabrication designed assemblies, components and connections.


.7 Provide operation and maintenance data for specified equipment for submittal in 
Maintenance Manual.


1.5 QUALIFICATIONS OF INSTALLER
.1 Racking shall be installed by a firm or persons employed directly by the supplier or an 


independent firm or persons approved by the supplier and the manufacturer for the 
installation of their products.


1.6 INSPECTION OF COMPLETED INSTALLATION
.1 Supplier or manufacturer's representative to inspect completed installation and confirm 


in writing that the racking system has been installed in accordance with the 
manufacturers printed instructions and is acceptable for use by the Owner.


1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MANUFACTURER / SUPPLIER:


.1 Standard of acceptance: GN JOHNSTON EQUIPMENT


2.2 PALLET RACKING COMPONENTS
.1 Capability: roll form design, Redi Rack compatible.
.2 Frames:


.1 12 gauge hot rolled steel with a minimum amount of material purchased out from 
front of posts for greater structural integrity and design capacity.


.2 Standard capacity of frames to be minimum of 28,000 lbs with a 1:92 safety 
factor.


.3 Front and rear post to consist of double post up to a minimum of 81".


.4 Bracing to consist of minimum 16 gauge hot rolled steel with a maximum 
distance of 48" between horizontal with diagonal bracing.


.5 A maximum distance of 24" between horizontal without diagonal bracing.


.6 Provide 12 gauge heavy duty bottom horizontal for all tunnel or aisle frames.


.7 Column material to be 3.25" wide and to be slotted so that beams are adjustable 
on 3" increments.


.3 Beams:
.1 14 gauge hot rolled high tensile steel.
.2 Minimum uniformly distributed load of 5000 lbs. per pair of beams is required.
.3 Deflection ratio not to exceed 1:180.


.4 Safety Bars:
.1 14 gauge minimum hot rolled high tensile steel is required.
.2 2 per pallet position to suit load.


.5 Row Spacers:
.1 14 gauge hot tolled tensile steel with provision to accept (4) nuts and bolts per 


row spacer.
.2 Minimum of 3 levels per upright frames.
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.6 Base Plates:
.1 3½" wide and 4½" long x 1/8" thick minimum base plate is required.


.7 Floor Anchors:
.1 Minimum of ½" x 2½ wedge style, stainless steel.
.2 Minimum of 2 per upright frames.


.8 Wire Decks:
.1 Waterfall style, 2" x 4" openings with minimum ¼" wiring.
.2 Minimum of 3 reinforcing safety channels per deck.
.3 Aluminum finish acceptable.


.9 Paint Process
.1 Electrostatic applied baked enamel finish, colour to be selected key Consultant 


from manufacturer's standard colour range.
.2 Use of 2 stage wash and rinse to clean and prepare all metal surfaces with a 


liquid iron phosphate treatment to remove oil, light soils and other contaminants 
while simultaneously converting ferrons to an iron phosphate coating.


.3 Use of preheated oven to dry and preheat material to 375 F, curing the product 
while on the paint line before being removed.


3 Execution
3.1 INSTALLATION


.1 Install in strict accordance with reviewed shop drawings and manufacturer's printed 
instructions.


.2 Leave ready for use by Owner.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 30 00 - Cast-in-Place Concrete.


.2 Section 05 50 00 - Metal Fabrications: Steel Dock Edging.


.3 Section 11 13 16 - Loading Dock Seals and Shelters.


.4 Section 11 13 19 - Stationary Loading Dock Equipment.


1.2 SUBMITTALS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Indicate:


.1 Dimensions and required clearances.


.2 Fastening methods for dock bumpers.


1.3 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 MANUFACTURED UNITS


.1 Dock Bumpers:
.1 Two (2) per dock leveler as manufacturered by Blue Giant.  
.2 Type:  Laminated and shall be made of nylong impregnated heavy-duty industrial 


rubber and punched to receive 16mm supporting rod.  Bumper material shall be 
assembled with two (2) - 76mm x 76mm x 6mm thick steel angles, factory 
painted and fastened with treaded rod and nut.  Dimensions include angle iron 
for laminated bumpers.  


.3 Acceptable Material:
.1 Model DB512, 140mm depth x 356mm width x 508mm height, Blue 


Giant.  


3 Execution
3.1 INSTALLATION


.1 No assembly required for pre-manufactured unit. Install dock bumper as indicated.
.1 Laminated Dock Bumper: Mount anchor bolts through pre-drilled holes into dock 


as per manufacturers instructions.
.2 Provide 2 dock bumpers per loading dock


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 05 50 00 - Metal Fabrications.


.2 Section 09 91 00 - Painting.


.3 Section 11 13 13 - Loading Dock Bumpers.


.4 Section 11 13 19 - Stationary Loading Dock Equipment.


1.2 REFERENCES
.1 ASTM A653/A653M-99, Standard Specification for Steel Sheet, Zinc-Coated 


(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
.2 ASTM A924/A924M-99, Standard Specification for General Requirements for Steel 


Sheet, Metallic-Coated by the Hot-Dip Process.
.3 ASTM D1056-98, Specification for Flexible Cellular Materials-Sponge or Expanded 


Rubber.


1.3 SUBMITTALS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:  


.1 For each product specified.  Indicate unit dimenstions, method of anchorage, 
and details of construction.  Indicate materials and finish, installation details and 
rough-in measurements.


.3 Shop Drawings:  
.1 Indicate required opening dimensions, tolerances of opening dimensions, 


placement dimensions, and perimeter conditions of construction.
.4 Assurance / Control Submittals:


.1 Certificates:  Manufacturer's certificate that Products meet of exceed specified 
requirements.  


1.4 CLOSEOUT SUBMITTALS
.1 Provide operation and maintenance data for dock shelter seal care, cleaning and 


maintenance for incorporation into manual specified in Section 01 78 00 - Closeout 
Submittals.


1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials and products in strict compliance with manufacturer's 


instructions and recommendations, and industry standards.  Store materials within 
absolute limits for temperature and humidity recommended by manufacturer.  Protect 
from damage.  


.2 Store products in manufacturer's labeled packaging until ready for installation.


1.6 WARRANTY
.1 Warranty:  Provide manufacturer's standard of warranty.


1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 EQUIPMENT


.1 Frames:
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.1 Wood frames shall be pressure treated lumber covered with polyethylene 
sheeting.  The header frame shall be peaked in the center to allow for adequate 
drainage.  All exterior front frame edges shall have a minimum 40mm x 65mm 
aluminum trim angle to provide a neat clean finish.  Projection 457mm.  


.2 Foam Core:
.1 Polyurethane foam core with 98% memory unaffected by moisture heat or cold, 


maintaining flexibilty at -40 degrees C.   The foam core shall be continuously 
bonded to the kiln dried lumber backing with a high quality adhesive.  


.3 Cover Material:
.1 Cover material shall be a polyester base using Hi-Tear Vinyl fabric with a finished 


weight of 22oz (0.6kg).
.4 Head Curtain:


.1 Head curtain shall have a 914mm drop and have full fiberglass stayes and 
508mm wide x 254mm high protective flaps at trailer impact area.  Head curtain 
shall have heavy duty rubber tarp straps to keep panel in position.  Curtain 
material shall be a polyester base with a 22oz (0.6kg) Hi-Tear Vinyl finished 
weight.  Material shall have an unbalanced distribution coating of 90/10 to allow 
for superior abrasion on contact surface.


.5 Side Curtains:
.1 Side curtains shall be 610mm wide with 102mm wide x 610mm high yellow 


aiming stripe.  Side curtain shall have fiberglass stays.  Top of side curtains shall 
be supported by heavy duty tarp straps.  Curtain material shall be a polyester 
base with 22oz (0.6kg) Hi-Tear Vinyl finished weight.  Material shall have an 
unbalanced distribution coating of 90/10 to allow for superior abrasion contact 
surface.  


.6 Side Pads:
.1 Side pads shall be 203mm wide x 457mm high projection.   Material shall be 


22oz. (0.6kg) Hi-Tear Vinyl.  
.7 Mounting Hardware:


.1 All mounting hardware included shall be galvanized.  
.8 Optional Features:


.1 Full height yellow guide stripe.
.9 Acceptable Material:


.1 Dock shelter shall be series BG600 as manufactured by Blue Giant, Brampton, 
Ontario.  Dock shelter shall be manufactured to fit door size standard door size 
of 3m x 3m.   Designed to seal trailer heights ranging from 3.8m to 4.1m on a 
1.2m dock height.   


3 Execution
3.1 INSTALLATION


.1 Install loading dock seals in accordance with manufacturer's instructions.


.2 Provide all necessary anchors as required for attachment to insulated wall panels 
including continuous aluminum angle at exterior edge of vertical seals and header.


.3 Install continuous bead of sealant in accordance with Section 07 92 00 - Sealants 
between aluminum angle and wall panels.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 11 13 16
Pandemic Warehouse Loading Dock Seals and Shelters
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


1 General
1.1 SECTION INCLUDES


.1 Loading dock equipment of the following types:
.1 Dock levelers.
.2 Control stations.


1.2 RELATED REQUIREMENTS
.1 Section 03 10 00 - Concrete Forming and Accessories.
.2 Section 03 30 00 - Cast-in-Place Concrete. 
.3 Section 05 50 00 - Metal Fabrications.
.4 Section 11 13 13 - Loading Dock Bumpers.
.5 Section 11 13 16 - Loading Dock Seals and Shelters.
.6 Section 26 05 00 - Common Work Results for Electrical. 


1.3 REFERENCES
.1 American National Standards Institute (ANSI):


.1 ANSI MH30.1, Industrial Loading Dock Boards (Ramps).


.2 ANSI MH29.1, Industrial Scissor Lifts.


.3 ANSI MH30.3, Vehicle Restraining Devices (Safety, Performance and Testing).


1.4 SUBMITTALS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:  For each product specified.


.1 Levelers:  Indicate materials and finish, installation details, roughing-in 
measurements and operation of unit.


.3 Shop Drawings:
.1 Indicated require opening dimensions, tolerances of opening dimensions, 


placement dimensions and perimeter conditions of construction.
.2 Wiring diagrams including location of control stations and disconnect switches.


.4 Assurance / Control Submittals:
.1 Certificates:  Manufacturer's certificate that Products meet or exceed specified 


requirements.  


1.5 QUALITY ASSURANCE
.1 Dock Levelers:  Conform to requirements of ANSI MH30.1.
.2 Vehicle Restraining Devices:  Conform to requirements of ANSI MH30.3.
.3 Manufacturer Qualifications:


.1 Manufacturer to have quality assurance improvement programs.


.2 Manufacturer shall be associated with Loading Dock Equipment. Manufacturers 
(LODE) setting, ANSI standards.  


.3 Manufacturers welding procedure compliant with A.W.S.D1.1 specifications.  
.4 Installer Qualifications:


.1 Company specializing in performing the Work of this Section with minimum 5 
years' experience.


1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials and products in strict compliance with manufacturer's 


instructions and recommendations and industry standards.   Store materials within 
absolute limits for temperature and humidity recommended by manufacturer.  Protect 
from damage.  


.2 Store products in manufacturer's labelled packaging until ready for installation.  


1.7 CLOSEOUT SUBMITTALS


Queens County Highway Depot, Brackley, PE Section 11 13 19
Pandemic Warehouse Stationary Loading Dock Equipment
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 1







Coles Associates Ltd. Architects & Engineers


.1 Provide operation and maintenance data for dock leveler for incorporation into manual 
specified in Section 01 78 00 - Closeout Submittals.


.2 Include:
.1 Complete description and sequence of operation together with wiring diagrams 


showing electrical connections, manufacturer's instructions covering 
maintenance requirements, and parts catalogue giving complete list of repair and 
replacement parts with cuts and identifying numbers.


.2 Dimensioned drawing of dock leveler installation as installed.


1.8 EXTRA MATERIALS
.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 


Submittals.
.2 Provide complete set of tools necessary to maintain and adjust every part of dock 


leveler.
.3 Provide high pressure cartridge refill type grease gun and extra cartridge of 


recommended lubricant.


1.9 WARRANTY
.1 Warranties are subject to standard limitations on liability.  Consult manufacturer for full 


details on warranty information and product registration.  


1.10 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 


condition shall result in the Owner initiating a clean-up and related costs being deducted 
from progress claims.


2 Products
2.1 HYDRAULIC DOCK LEVELERS


.1 Hydraulic Dock Levelers:  "U" Series Dock Levelers, Model 'HU' as manufactured by 
Blue Giant.  


.1 Type:  Recessed, pit installed hinged dock leveler.  Electro-hydraulically 
operated dock leveler complete with hydraulic lip and deck cylinders and fixed 
rear hinge with 101mm lateral ramp flex.  Pit Depth:  Front - 508mm and Rear -
495mm.  


.1 Model Hu7008:  Deck Size - 2108mm W, by 2527mm L.  
.2 Function:


.1 Vertical Travel: Working range of 805mm above and 305mm below dock 
level.


.2 Automatic Vertical Compensation:  Unit provides float of 305mm above 
and 305mm below dock level.  


.3 Automatic Lateral Compensation:  Leveler shall have deck flex up to 
101mm to compensate for non-level trailer beds.  Rear hinge fixed and 
does not come above floor level. 


.3 Operation:
.1 Hydraulic Operating System:  Easy to operate, quiet and smooth cycling. 


Electro-hydraulic raising and hydraulic lowering of the dock leveler 
controlled from a remote push button station.  Includes means of 
lowering the dock leveler below platform level with lip retracted behind 
dock bumpers.  The loaded ramp's free fall is limited to not over 76mm 
by a hydraulic velocity fuse.  Unit shall come complete with a 1HP TENV 
motor and equipped with overload protection.  Power pack mounted 
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underneath the deck.  
.4 Rated Capacity:


.1 Welding procedure compliant with ANSI AWS D1.1 (2008) specifications. 
All units rated in compliance with ANSI MH30.1 (2007).  ANSI / NFPA70 
approved electrical components.  Dock Leveler capacity 15,909kg.   
Structural deck support to include minimum six each high-tensile.


.5 Power:  208 V, 8.8A, Phase 1.


.6 Standard Safety Devices:
.1 Full operating range metal toe guard protection.
.2 Hydraulic velocity fuse "fall safe" to limit free fall up to 76mm.
.3 Cross traffic support - lip engaged in saddles.
.4 Corner safety stops.
.5 Telescopic v-grooved maintenance strut, integral to unit. 
.6 Bevelled lip.


.7 Finish and Color:
.1 Dock Levelers:  Toe guards painted safety yellow as specified by ANSI 


Z535.1.  High visibility OSHA safety striping on stationary side toe 
guards.


.2 Remainder of unit painted blue.
.8 Standard Accessories:


.1 Night Locks.


.2 Two model DB411 laminated bumpers 355mm W x 254mm H x 114mm 
D.


.3 610mm long lip.


.4 Standard oil (temperature range -41 to 200 degrees C).
.9 Optional Accessories:


.1 Foam insulation underside of deck.


.2 Pour-in pan (dock leveler welded to a steel pan, allowing it to be "poured 
in place" after concrete slab is poured.


.3 Clean pit frame.


.4 Assured motion float:  102mm maintained deck tilt.


.5 Dock lip safety barrier:  127mm steel barrier extending above the deck 
surface when the dock is not in use, preventing warehouse traffic from 
rolling off the edge of the dock.  


.6 Dock lights, refer to Division 26.  


.7 Wheel chock kit, one (1) quantity, including moulded wheel chocks 
(241mm x 165mm x 203mm) complete with handles, 4570mm of 
galvanized chain, wall bracket for chock storage, exterior safety sign.  


2.2 CONTROL STATIONS
.1 Single Push Button Control Stations:  SP1 as manufactured by Blue Giant.  


.1 Type:  Model SP1; single push button control station.


.2 Standard Features:   
.1 NEMA4X/IP65 plastic enclosure-resistant to both corrosion and wet 


conditions.  
.2 UL/CSA/CE approved.  


.3 Operation: Operating System:  The single push button control station raises an 
independent hydraulic dock leveller via a constant pressure "I" (UP) button.  


.4 Power:  208 V, 8.8A, Phase 1.


.5 Construction and Finish:  NEMA4X/IP65 (wet and corrosion resistant) rated 
plastic enclosure.  Overall dimensions 165mm L x 83mm W x 130mm D.  
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.6 Warranty:  Warranties are subject to standard limitations on liability.  Consult 
manufacturer for full details on warranty information and product registration.  


2.3 MANUFACTURERS
.1 Acceptable Material:


.1 Blue Giant Equipment Corporation, located at 
85 Heart Lake Rd. S., Brampton, ON, Canada, L6W 3K2.
Tel:  800-668-7078 / 905-457-3900
Email:  marketing@bluegiant.com
Web:  www.bluegiant.com


3 Execution
3.1 EXAMINATION


.1 Do not proceed with installation until substrates have been properly prepared and 
deviations from manufacturer's recommended tolerances are corrected.  
Commencement of installation constitutes acceptance of conditions.  


.2 Prepare substrates using the methods recommended by the manufacturer for achieving 
the best result for the substrate under the project conditions.  


.3 If preparation is the responsibility of another installer, notify the Consultant in writing of 
deviations from manufacturer's recommended installation tolerances and conditions.  


.4 Verification of Conditions:  Verify that field measurements, surfaces, substrates and 
conditions are as required, and ready to receive work.  


3.2 INSTALLATION
.1 Install products in prepared opening in accordance with manufacturer's instructions.  Set 


square and level.  Anchor unit securely, flush with dock.  Weld back of dock leveller to pit 
frame.  Touch-up welds with matching paint.  


3.3 ADJUSTING
.1 Adjust installed unit for smooth and balanced operation.


END OF SECTION
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1 General
1.1 SUBMITTALS


.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.


.2 Shop drawings; submit drawings stamped and signed by Contractor as reviewed.


.3 Shop drawings to show:
.1 Mounting arrangements.
.2 Operating and maintenance clearances.


.4 Shop drawings and product data accompanied by:
.1 Detailed drawings of bases, supports, and anchor bolts.
.2 Acoustical sound power data, where applicable.
.3 Points of operation on performance curves.
.4 Manufacturer to certify current model production.
.5 Certification of compliance to applicable codes.


.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: 
use MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph 
number.


.6 Closeout Submittals:
.1 Provide operation and maintenance data for incorporation into manual specified 


in Section 01 78 00 - Closeout Submittals.
.2 Operation and maintenance manual approved by, and final copies deposited 


with, Consultant before final inspection.
.3 Operation data to include:


.1 Control schematics for systems including environmental controls.


.2 Description of systems and their controls.


.3 Description of operation of systems at various loads together with reset 
schedules and seasonal variances.


.4 Operation instruction for systems and component.


.5 Description of actions to be taken in event of equipment failure.


.6 Valves schedule and flow diagram.


.7 Colour coding chart.
.4 Maintenance data to include:


.1 Servicing, maintenance, operation and trouble-shooting instructions for 
each item of equipment.


.2 Data to include schedules of tasks, frequency, tools required and task 
time.


.5 Performance data to include:
.1 Equipment manufacturer's performance datasheets with point of 


operation as left after commissioning is complete.
.2 Equipment performance verification test results.
.3 Special performance data as specified.


.6 Approvals:
.1 Submit 2 copies of draft Operation and Maintenance Manual to 


Consultant for approval 4 weeks prior to Substantial Completion. 
Submission of individual data will not be accepted unless directed by 
Consultant.


.2 Make changes as required and re-submit as directed by Consultant.
.7 Additional data:


.1 Prepare and insert into operation and maintenance manual additional 
data when need for it becomes apparent during specified demonstrations 
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and instructions.
.8 Site records:


.1 Consultant will provide 1 set of reproducible mechanical drawings. 
Provide sets of white prints as required for each phase of work. Mark 
changes as work progresses and as changes occur. Include changes to 
existing mechanical systems, control systems and low voltage control 
wiring.


.2 Transfer information weekly to reproducibles, revising reproducibles to 
show work as actually installed.


.3 Use different colour waterproof ink for each service.


.4 Make available for reference purposes and inspection.
.9 As-built drawings:


.1 Prior to start of testing, finalize production of as-built drawings.


.2 Identify each drawing in lower right hand corner in letters at least 12 mm 
(1/2 inch) high as follows: - "AS BUILT DRAWINGS: THIS DRAWING 
HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS 
INSTALLED" (Signature of Contractor) (date).


.3 Submit to Consultant for approval and make corrections as directed.


.4 Perform testing, adjusting and balancing using as-built drawings.


.5 Submit completed electronic and reproducible as-built drawings with 
Operating and Maintenance Manuals.


.10 Submit copies of as-built drawings for inclusion in final TAB report.


1.2 QUALITY ASSURANCE
.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
.2 Health and Safety Requirements: do construction occupational health and safety in 


accordance with Section 01 35 29 - Health, Safety and Emergency Response 
Procedures.


1.3 MAINTENANCE
.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as 


follows:
.1 One glass for each gauge glass.
.2 One filter cartridge or set of filter media for each filter or filter bank in addition to 


final operating set.
.3 One trap per 10 trap used each size.


.2 Provide one set of special tools required to service equipment as recommended by 
manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.


.3 Furnish one commercial quality grease gun, grease and adapters to suit different types 
of grease and grease fittings.


1.4 DELIVERY, STORAGE, AND HANDLING
.1 Waste Management and Disposal:


.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse in accordance with Section 01 74 00 - Cleaning & Waste 
Management.


1.5 DEFICIENCY LIST
.1 Lists of work deficiencies will be issued at any time.  Rectify immediately work to 


satisfaction of Consultant.
.2 Submit requests for takeover inspection in writing.


1.6 SITE SERVICES
.1 Known Services:
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.1 Drawings indicate known existing facilities.


.2 Locate all known services prior to initiating work.


.3 Consult with and follow Engineer's written instructions before commencing work.


.4 Once location has been set out, assume responsibility for all damage during 
installation. Bear cost of repairs and replacements made necessary.


.2 Unknown Services:
.1 Locate all services whose exact location is not known.
.2 Avoid damaging or displacing existing services where exact position is not 


known.  Should any damage occur, advise Engineer in writing for remedial 
instructions.


1.7 CO-ORDINATION
.1 Contractors are to note that space is limited and close coordination of the Work of all 


Trades is required.  Before fabrication or installation begins, the Contractor must do the 
following:


.1 The General Contractor is responsible for leading the interference coordination 
meeting.  The Division 23 Ventilation Contractor is to provide an individual with 
sufficient experience to manage the coordination of work with all other Trades.  


.2 The Division 23 Contractor is responsible for coordinating with all other 
Mechanical and Electrical Trade Contractors, to minimize conflicts and poor 
placement of installed equipment and material; and is responsible for providing 
active input and coordination with all other Trades.  


.3 Extra costs associated with having to redo or relocate services due to non-
participation in or non-conformance with "Interdisciplinary Coordination" process 
by Division 23 Ventilation Contractor, shall be by Division 23 Ventilation 
Contractor.


.4 The interdisciplinary coordination process is to be collectively managed by the 
General Contractor and all the Mechanical and Electrical Contractors with only 
limited technical support by the Consultant.  The Consultant's role will be limited 
to answering Requests for Information (RFI) and providing review of any 
coordination sketches prepared by the Mechanical and Electrical Contractors.  
Additionally the General Contractor's role will be that of providing review, 
overview and direction.  


.5 The Mechanical and Electrical systems are to be coordinated and work with the 
available space above the ceiling plane.  


.2 The order of precedence in congested area's shall be:
.1 Drainage piping;
.2 Trunk ducts;
.3 Sprinkler mains;
.4 Heating mains;
.5 Main conduits;
.6 Water piping mains;
.7 Branch ducts, piping and conduits.


.3 The location of equipment / outlets shall be in accordance with the Architects reflected 
ceiling plan.  If an outlet is not shown there or is in conflict with work of another Trade, 
obtain direction from the Consultant before proceeding.  


.4 Relocation of branch ducts, pipes or outlets within 3m of location shown on drawings to 
facilitate coordination with other Trades, shall not be considered extra work.


.5 Locate distribution systems, equipment and materials to provide minimum interference 
and maximum usable space.


.6 Where interference occurs, Consultant shall approve location of equipment and 
materials regardless of installation sequence.
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1.8 REGULATIONS
.1 Comply with most stringent requirements of NBC, Provincial and Municipal regulations 


and by-laws, specified standards, codes and these specifications and plans.  Practices 
contained in these standards or standards suggested or recommended by referenced 
organizations, are to be taken as minimum requirements.


.2 Furnish certificates confirming work installed conforms to requirements of authorities 
having jurisdiction.


1.9 DRAWINGS
.1 Drawings: 


.1 Are not intended to show structural details or architectural features.


.2 Are not to be scaled.


.3 Except where dimensioned, the drawings indicate general mechanical layouts 
only.


.2 Provide field drawings to indicate relative position of various services when required by 
Consultant.  Obtain Consultant's approval before commencing work.


.3 As-Built (Record) Drawings:
.1 Maintain as specified in Section 01 78 00 - Closeout Submittals.


1.10 EQUIPMENT LIST
.1 Submit list of manufacturers named within seven (7) days after award of the contract.  


Do not order equipment until list is approved.


1.11 ENERGY CONSUMPTION
.1 Consultant may reject equipment submitted for approval on basis of performance or 


energy consumed or demanded.


1.12 APPROVAL OF EQUIPMENT
.1 When equipment list has been reviewed by Consultant, conform to Section 01 33 00 -


Submittal Procedures for items shown on equipment list and all other materials and 
equipment necessary to complete requirements of mechanical systems.  This includes 
equipment named under Standard of Acceptance.


1.13 BREAKDOWN OF COSTS
.1 Price will be broken down at tender time as required by depository instructions.
.2 Immediately upon notice of contract award, further break down tender price to the 


following minimum requirements:
.1 Sprinkler;
.2 Controls;
.3 Underground Plumbing;
.4 Aboveground Plumbing;
.5 Plumbing Equipment;
.6 Heating;
.7 Heating Equipment;
.8 Ventilation;
.9 Ventilation Equipment.


1.14 APPROVED EQUALS
.1 Submission for an Approved Equal is to contain literature and descriptive information 


with full specification data.  Where the requested item is contained on a printed 
document with other items, it is to be clearly identified.  


.2 The Consultant will not search catalogs, e-mails or websites or contact suppliers to 
obtain the necessary information for proper evaluation.


.3 Submission by Bidders for evaluation of products requested to be considered as equal 
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must be submitted to Consultant no less than 5 working days prior to closing of tenders. 
No consideration will be given to approving equals after the close of tenders, except 
when the specified product is found to have been discontinued by the manufacturer.


.4 The consideration of a product(s) for Approved Equal status and the acceptance of 
individual products as approved equals is entirely at the discretion of the Consultant.


.5 When products are given Approved Equal status these products may, at the discretion of 
bidders, be carried in their tender price, provided that ALL costs related to changes to 
the contract work required to incorporate the Approved Equal product are included in the 
tender price.


.6 The acceptance of a product by the Consultant as an "Approved Equal," even where not 
specifically indicated on the Approved Equals listing in the Addendum, is to be 
understood as being contingent upon the provision of the particular series, model and/or 
type, complete with all options to meet the specified requirements of the Acceptable 
Material product.


.7 Products given approved status that are found, during construction period, to not have 
all specified options available, or do not fit in the the available space, or to have 
discontinued production of same, or to have made other design changes since the time 
of approval, will not be accepted for use on this project, except when financial 
compensation has been mutually agreed upon between the Contractor and the Owner 
and deemed acceptable by the Consultant.  Compensation will not be paid to the 
Contractor for products acknowledged by the Consultant to be superior to the specified 
products.


.8 The Contractor is cautioned that all layouts on the Mechanical drawings are based on 
the specified equipment.  Any changes necessary, using acceptable materials will be 
done at the Contractor's expense.  Furthermore, if it is found that the provisions made 
regarding space conditions are not met, the right is reserved by the Consultant to require 
installation of the equipment used on the layout.  


1.15 PACKAGED EQUIPMENT
.1 The Contractor shall note that whenever package equipment is specified, it is intended 


that this equipment shall be a complete package with all necessary accessories to allow 
for fail safe automatic operation.


.2 These accessories shall include all necessary starters, disconnects, relays, 
transformers, pressure switches, sensors, timers, etc.  Where subject to the weather, the 
device shall be enclosed in a "weatherproof" enclosure.


.3 The Contractor shall be responsible for checking with the supplier of the equipment to 
ensure that the package equipment is complete with all necessary accessories.  The 
Contractor shall also determine which accessories are factory mounted and which ones 
are shipped loose with the equipment.  The Contractor shall include in his tender an 
amount for all necessary wiring and piping etc., required to incorporate loose pieces of 
equipment into the job at no additional cost to the Owner.


.4 The Contractor shall note that the above refers to all package equipment, including 
boilers, chillers, heat reclaim units, pump sets, condensing units, humidifiers, etc.  It shall 
be his responsibility to ensure the supply and installation of any accessories necessary 
for the operation of this equipment.  


1.16 AS INDICATED
.1 Means that the item or items specified are shown or noted on the drawings.


1.17 EQUIPMENT REQUIREMENTS & INSTALLATION
.1 Permit equipment maintenance and disassembly by use of unions or flanges to minimize 


disturbance to connecting piping without interference from building structure or other 
equipment.


.2 Space for servicing, disassembly and removal of equipment and components to be 
provided as recommended by Manufacturer or as indicated.
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.3 Equipment drains to be piped to hub or funnel floor drain.


.4 Provide accessible means for lubricating equipment including permanent lubricated  
"lifetime" bearings.


.5 Mount base mounted equipment on chamfered edge housekeeping pads a minimum of 
100mm (1") high and 50mm (2") larger than equipment dimension all around. Pads 
provided by this Contractor. Co-ordinate sizes with equipment provider.


.6 Pipe drain lines to drains in a manner to avoid disruption of surrounding space.


.7 Line-up equipment, rectangular cleanouts and similar items parallel or perpendicular to 
building walls wherever possible.


.8 Contractor to provide metal caps and counter flashing for all roof penetrations provided 
under this section.  Installation by this Contractor.  This Contractor responsible for all 
membrane flashing.


1.18 RESPONSIBILITY FOR TEMPORARY TRIAL USAGE
.1 Protect work against damage or loss until accepted by the Consultant.
.2 Obtain written permission to start and test permanent equipment and systems prior to 


acceptance by Consultant.
.3 Consultant may use equipment and systems for test purposes prior to acceptance.  


Supply labour, material and instruments required for testing.
.4 See Division 01 - General Requirements for temporary usage.  Guarantee period and 


commencement date shall not be affected.
.5 Clean and renew equipment and system used prior to acceptance.  Restore to original, 


new and full working condition.


1.19 ANCHOR BOLTS & TEMPLATES
.1 Supplied and installed by Division 21, 22, 23 and 25, as indicated and recommended by 


the Manufacturer.


1.20 PROTECTION OF OPENINGS
.1 Protect equipment, system openings including rough-in plumbing from dirt, dust and 


other foreign materials with materials compatible to the system.


1.21 ELECTRICAL
.1 Electrical work to conform to Division 26 - Electrical, including the following:


.1 Supplier and installer responsibility is indicated in the motor, controls and 
equipment supply schedules on the Electrical drawings and related Mechanical 
responsibility is indicated on Mechanical Equipment Schedule on the Mechanical 
drawings.  


.2 Controls wiring and conduit is specified by Division 26 - Electrical, except for 
conduit, wiring and connections below 50V which are related to Controls 
systems specified in Division 25 - Integrated Automation.  Refer to Division 26 -
Electrical for quality of materials and workmanship.


1.22 ELECTRIC MOTORS, EQUIPMENT AND CONTROLS
.1 Electric equipment shall bear CSA label.
.2 Conform to requirements of Canadian Electrical Code, Local Provincial and Municipal 


Authorities and specified standards.
.3 Division 21, 22, 23 and 25 responsible for their respective conduit, wiring and 


connections below 50 V which are related to control systems specified in Divisions 21, 
22, 21 and 25 and shown on mechanical drawings. Refer to Electrical section for quality 
of materials and workmanship for wiring and conduit.


.4 Motors.
.1 Provide motors for mechanical equipment.
.2 If delivery of specified motor will delay delivery or installation of any equipment, 
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install a motor for temporary use. Final acceptance of equipment will not occur 
until specified motor is installed.


.5 Motors under 372 W: Speed as indicated, continuous duty, built-in overload protection, 
resilient mount, single phase, 115V or 208V, unless otherwise specified.


.6 Motors 372 W and larger: EEMAC Class B, squirrel cage induction, continuous duty, drip 
proof, ball bearing, maximum temperature rise 40EC, three phase, 208V in building, 
unless otherwise specified.


.7 Provide motors, low voltage 50 V and less, wiring from transformers, and temperature 
pressure, humidity control devices.


.8 Furnish composite wiring diagrams with remote interlocks for control systems, including 
performance and sequence of operation description of mechanical systems.  Submit for 
approval by Consultant.


.9 Where motors may be subjected to high moisture levels, such as in boiler room, in the 
air stream after the cooling coil, in areas subjected to washdown or exposed outdoors, 
the motors are to be splash-proof or totally enclosed fan cooled.  


.10 All equipment shall be supplied complete with a disconnect switch.  Where exposed to 
the weather, "weatherproof" disconnects shall be provided.  Disconnect switches serving 
explosion proof motors, shall be explosion proof.  


1.23 GUARDS
.1 Provide guards for unprotected drives.
.2 Guards for belt drives:


.1 Expanded metal screen welded to steel frame.  


.2 Minimum 1.2mm thick sheet metal top and bottoms. 


.3 38mm diameter holes on both shaft centers for insertion of tachometer.  


.4 Removable for servicing.  
.3 Provide means to permit lubrication and use of test instruments with guards in place.
.4 Install belt guards to allow movement of motors for adjusting belt tension.
.5 Guard for flexible coupling:


.1 "U" shaped, minimum 1.6mm thick galvanized mild steel.


.2 Securely fastened in place.


.3 Removable for servicing.  
.6 Unprotected fan inlets or outlets.


.1 Wire or expanded metal screen, galvanized 19mm mesh.


.2 Net free are of guard:  not less than 80% of fan openings.


.3 Securely fasten in place.


.4 Removable for servicing.  


1.24 SLEEVES
.1 Provide pipe sleeves at points where pipes pass through masonry or concrete walls or 


floors.
.2 Provide acoustical pipe penetration seals where pipes pass through equipment room 


walls or floors.
.1 Seals to consist of two bolted pipe halves with minimum 19mm neoprene sponge 


bonded to inner face.
.2 Seal shall be tightened around the pipe to eliminate clearance between the inner 


sponge face and the piping.
.3 Use cast iron or steel pipe sleeves with annular fin continuously welded at 


midpoint:
.1 Through foundation walls.
.2 Where sleeve extends above finished floor.


.4 Sizes: 
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.1 Provide 6mm (1/4") clearance all around, between sleeve and pipes or 
between sleeve and insulation.


.2 Where piping passes below footings, provide minimum clearance of 
50mm (2") between sleeve and pipe.  Backfill up to underside of footing 
with concrete of same strength as footing.


.5 Terminate sleeves flush with surface of concrete and masonry and 50mm above 
floors in mechanical or fan rooms or rooms susceptible to leaks.  Not applicable 
to concrete floors on grade.


.6 Unless otherwise indicated for pipes passing through roofs, use Thaler Industries 
model MEF-34 or MEF-44 aluminum mechanical flashings, height 300mm (12").  
Anchor flashings in roof construction.  Install in accordance with manufacturer's 
instructions.  Make water tight durable joint.  


.7 Fill voids around pipes.  Remove plastic sleeves.
.1 Caulk between sleeve and pipe in foundation walls and below grade 


floors with waterproof pre-retardant non-hardening mastic or 
manufactured seals equal to "link-seal". 


.2 Where sleeves pass through walls or floors, caulk space between 
insulation and sleeve or between pipe and sleeve with waterproof fire 
retardant non-hardening mastic. Seal space at each end of sleeve with 
non-shrinking pipe sealing mastic.  


.3 Ensure no contact between copper tube or pipe and ferrous sleeve.


.4 Fill future-use sleeves with lime plaster.


.5 Coat exposed exterior surfaces of ferrous sleeves with heavy application 
of zinc rich paint to CGSB 1-GP-181M.


.6 Installation to be continuous through walls and floors.  
.8 Temporarily plug all openings during construction.


1.25 ESCUTCHEONS AND PLATES
.1 Provide on pipes and ductwork passing through finished walls, partitions, floors and 


ceilings.
.2 Use chrome or nickel plated brass, solid type, with set screws for ceiling or wall 


mounting.  Use cast iron type in equipment room.  Where split escutcheons are used, 
they shall be installed to provide continuous appearance.  


.3 Inside diameter shall fit around finished pipe.  Outside diameter shall cover opening or 
sleeve.


.4 Where sleeve extends above finished floor, escutcheons or plates shall clear sleeve 
extension.


.5 Secure to pipe or finished surface but not insulation.


1.26 TESTS
.1 Provide the following supplementary requirements to tests specified:


.1 Give written 24 hours notice of date when tests will be made.


.2 Do not insulate or conceal work until tested and approved.  Follow construction 
schedule and arrange for tests.


.3 Conduct tests in presence of Engineer. 


.4 Bear costs including retesting and making good.


.5 Pipe pressure:
.1 Hydraulically test all water supply and steam supply systems at 1 1/2 


times system operating pressure or minimum 860 kPa.
.2 Maintain test pressures without loss for 4 hours unless otherwise 


specified.
.3 Test drainage, waste and vent piping to code.
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.4 Prior to test isolate all equipment or other parts which are incomplete or 
not designed to withstand test pressures.


.5 All piping of the drainage and venting systems shall be tested by means 
of filling the system with water after all outlets have been plugged. All 
joints shall be checked and the water level must hold without dropping 
for a period of one hour before the work is to be backfilled or otherwise 
built-in. Sections of the system may be tested separately provided they 
are at least 3000mm  (120") high and include at least 1500mm (60") of 
the section below, where applicable. Any leaks observed must be 
corrected by additional caulking of joints or if necessary by removal of 
any section of pipe required.


.6 Testing shall be done before pipe covering is installed. Leaks must be 
located, corrected and test reapplied before acceptance of building.


.7 Provide test certification for all tests signed by Engineer or designated 
representative.


1.27 PAINTING
.1 Apply at least one (1) coat of corrosion resistant primer and two (2) coats of suitable 


industrial corrosion resistant paint to un-insulated piping, hangers, stands, supports, and 
equipment fabricated from ferrous metals.


.2 Prime and touch up marred finished paintwork to match original.


1.28 ACCESS DOORS
.1 This section to supply access doors for furred ceilings or spaces for servicing equipment 


and accessories or for inspection of safety, operating or fire devices for installation under 
section erecting the walls or ceilings.  Provide ULC rated doors in fire rated construction. 
Installation by General Contractor.


.2 Access doors shall be flush mounted with integral drywall bead, sized 600 x 600 mm 
(24" x 24") for body entry 300 x 300 mm (12" x 12") for hand entry, or as noted on the 
drawings.  Doors shall open 180 degrees have rounded safety corners, concealed 
hinges, screwdriver latches and anchor straps.  Steel shall be prime coated.  Doors shall 
be of approved manufacturer with published literature.


.3 Provide stainless steel access doors for tiled, marble or terrazzo surfaces or special 
surfaces, including all surfaces in the pool area.


.4 Provide cam type locking device with hand or key lock when located in public corridors 
and washrooms complete with master keys.


.5 Acceptable material:  Williams #WB-DW, Acudor #DW-5040, MIFAB #MDW.


1.29 DIELECTRIC COUPLINGS
.1 Provide wherever pipes of dissimilar metals are jointed.
.2 Provide insulating unions for pipe sizes NPS 2 and under and insulating flanges for pipe 


sizes over NPS 2 (DN 50).
.3 Cast brass adapters may be used where approved by Engineer.
.4 Provide felt or rubber gaskets to prevent dissimilar metals contact.


1.30 DRAIN VALVES
.1 Minimum NPS 19mm (3/4") unless otherwise specified: straight pattern bronze with hose 


end male thread and complete with cap and chain.
.2 Locate at all low points and section isolating valves unless otherwise specified.
.3 Acceptable material: Dahl.


1.31 INSTRUCTION OF OPERATING STAFF
.1 Provide certified personnel to instruct operating staff on operation of mechanical 


equipment.  Provide maintenance specialist personnel to instruct operating staff on 
maintenance and adjustment of mechanical equipment and any changes or modification 
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in equipment made under terms of guarantee.
.2 Provide instruction during regular work hours prior to acceptance and turn-over to 


operating staff for regular operation.
.3 Use operation and maintenance data manual for instruction purposes.  On completion of 


instruction, turn one manual over to Owner and the balance to Engineer.
.4 This Contractor to ensure mechanical systems are complete and fully operational as per 


the requirements of these documents and the applicable codes.  Premature failure of 
any mechanical system(s) and/or related accessories deemed to be the result of poor 
workmanship shall be the financial responsibility of the Contractor responsible.


1.32 CLEANING AND FINAL ADJUSTMENT
.1 Clean interior and exterior of all systems including strainers.
.2 Clean and refurbish all equipment and leave in first class operating condition including 


replacement of all filters in all piping systems.
.3 Balance and adjust all systems and each piece of equipment to operate efficiently.


1.33 EXCAVATION, TRENCHING AND BACKFILLING
.1 All excavation, trenching, granular base or bedding and backfilling, both inside and 


outside the building, required for the work of Division 22 shall be the financial 
responsibility of, and carried out by the General Contractor under the direction of the 
Division 21, 22, 23 or 26 Sub-contractor.


.1 This work includes the breaking out of existing concrete where new lines are 
installed below existing concrete floors.


.2 This work includes housekeeping pads and concrete curbs.


1.34 CUTTING & PATCHING
.1 All cutting and patching required to properly accommodate the work of this Division shall 


be the financial responsibility of respective Division 21, 22 or 23 and carried out by 
trades to the applicable Specifications provided in this document.


1.35 FIRESTOPPING AND SMOKE SEALS
.1 All firestopping and smoke seals required to properly accommodate the work of this 


Division shall be the financial responsibility of the respective Division 21, 22 or 23 and 
carried out by trades to the applicable Specifications provided in this document.


.2 Work must be performed by a company with experience in the application of firestopping 
and smoke seals to ULC requirements.


.3 Material shall provide a fire rate equal to that of the separation which has been 
separated.


.4 Refer to the Architectural drawings for the location and rating of all fire walls. 


.5 Submit material shop drawings and all ULC listed installation details for all penetrations 
applicable to project.


.6 Acceptable material:
.1 Dow Corning Fire Stop System.
.2 3M Fire Barrier Penetration.
.3 Sealing System.
.4 Bio-Fire Biotherm or Bio-K10 (supplied by Wormald).
.5 Hilti.


1.36 CONCRETE
.1 All concrete work, both inside and outside the building, required specifically for the work 


of this Division shall be the financial responsibility of and carried out by the General 
Contractor under the direction of the Division 21, 22, 23 or 25 Sub-Contractor(s).  


.1 This work includes all housekeeping pads and concrete curbs.  


1.37 WASTE MANAGEMENT AND DISPOSAL
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.1 Collect and separate waste material and place in on site bin in accordance with Waste 
Management Plan.


2 Products
2.1 NOT APPLICABLE


.1 Not applicable.


3 Execution
3.1 REPAIRS/ RESTORATION


.1 To Section 09 91 00 - Painting.


.2 Prime and touch up marred finished paintwork to match original.


.3 Restore to new condition, finishes which have been damaged extensively for priming 
and touch-up.


3.2 CLEANING
.1 Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork 


and air handling units.


3.3 FIELD QUALITY CONTROL
.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control 


and submit report as described in PART 1 - SUBMITTALS.
.1 Pressure test.


.2 Manufacturer's Field Services:
.1 Obtain written report from manufacturer verifying compliance of Work, in 


handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.


.2 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product installation in 
accordance with manufacturer's instructions.


.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 
ASSURANCE.


3.4 DEMONSTRATION
.1 Consultant will use equipment and systems for test purposes prior to acceptance. 


Supply labour, material, and instruments required for testing.
.2 Supply tools, equipment and personnel to demonstrate and instruct  operating and 


maintenance personnel in operating, controlling, adjusting, trouble-shooting and 
servicing of all systems and equipment during regular work hours,  prior to acceptance.


.3 Where specified elsewhere in Division 21, 22, 23 or 25  manufacturers to provide 
demonstrations and instructions.


.4 Use operation and maintenance manual, as-built drawings, and audio visual aids as part 
of instruction materials.


.5 Instruction duration time requirements as specified in appropriate sections.


.6 Consultant will record these demonstrations on video tape for future reference.


3.5 PROTECTION
.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with 


materials appropriate to system.


END OF SECTION
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1 General
1.1 RELATED SECTIONS


.1 Section 21 05 01 - Common Work Results.


.2 Section 21 12 01 - Stand Pipe and Hose Assemble 


.3 Section 21 13 16 - Dry Pipe Sprinkler Systems


.4 Section 23 05 01 - Installation of Pipe Work


.5 Section 23 05 21 - Thermometer and Pressure Gauges Piping Systems


.6 Section 28 31 00 - Fire Detection and Alarm


.7 Section 33 11 16 - Incoming Site Water Utility Distribution Piping 


1.2 REFERENCE STANDARDS
.1 Conform to the following except where specified elsewhere:


.1 National Building Code of Canada.
.2 NFPA 13 - Installation of Sprinkler Systems.
.3 NFPA 24 - Installation of Private Fire Services Mains and their Appurtenances
.4 NFPA 25 - Inspection, Testing and Maintenance of Water Based Fire Protection 


Systems.
.5 NFPA 14 - Installation of Standpipe and Hose Systems.


1.3 SHOP DRAWINGS
.1 Submit shop drawings & calculations in accordance with Section 01 33 00 - Submittal 


Procedures, working plans on computerized CADD file using AutoCAD and design 
requirements.  Drawing standards to be the same as project drawings.


.2 Shop drawings to be submitted for preliminary review prior to submitting to approving 
authorities.


.3 Submit the following for hydraulically designed systems:
.1 Ceiling construction.
.2 Full height cross section of building.
.3 Location of fire walls/separations.
.4 Location and size of blind spaces and closets and any questionable small 


enclosure in which sprinklers are to be installed.
.5 Make, type, description, and orifice size of sprinklers.
.6 Temperature rating and location of high temperature sprinklers.
.7 Number of sprinklers on each riser and on each system by floors and total area 


protected by each system on each floor.
.8 Cutting lengths of pipe or centre to centre dimensions.
.9 Crosses, riser nipples, and sizes.
.10 Type of hangers, inserts, and sleeves.
.11 All control and check valves, drain and test pipes, pressure, supervisory and flow 


switches.
.12 Provision for flushing connections.
.13 Name and address of contractor.
.14 Make, type, model, and size of wet alarm check valve, excess pressure pump.
.15 Type and location of alarm bells.
.16 When plans include underground pipe: weight or class, size and material of pipe; 


type of valves, and valve pits; depth to top of pipe from grade.
.17 Hydraulic reference points designated by letters or numbers to correspond to the 


comparable reference points shown in the hydraulic calculation sheets.
.18 System design criteria, i.e., minimum rate of water application density, design 


area of water application.
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.19 Actual calculated requirements, i.e., total quantity of water and pressure required 
at a common reference point for each system.


.20 Elevation data, relative elevation of sprinkler junction points and supply or 
reference points.


.21 Hydraulic calculations to be submitted on computer printout, including summary 
sheet, detailed work sheets and graph sheet.


.4 Summary sheet to contain:
.1 Date.
.2 Location.
.3 Name of department or agency.
.4 Building number or other identification.
.5 Description of hazard.
.6 Name and address of contractor or designer.
.7 Name of approving agency/ authority.
.8 System  design  requirements,  including design area of water application, 


minimum rate of water application density and area per sprinkler.
.9 Total water requirements.


.5 Computer printout sheets to contain: 
.1 Sheet number.
.2 Sprinkler description and discharge constant K.
.3 Hydraulic reference points.
.4 Flow in L/S.
.5 Pipe size.
.6 Pipe lengths, centre to centre of fittings.
.7 Equivalent pipe lengths for fittings and devices.
.8 Friction loss in kPa per 30 metre of pipe.
.9 Total friction loss between reference points.
.10 Total friction loss between reference points.
.11 Required pressure in kPa at each reference point.
.12 Velocity pressure and normal pressure if included in calculations.
.13 Notes to indicate starting points, reference to other sheets, or to clarify data 


shown.


1.4 SAMPLES
.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit sample of each type of head proposed for use on this project.


1.5 GENERAL REQUIREMENTS
.1 Work covered by this Section to include installation of new wet sprinkler system, all 


materials, labour, equipment, working plans, field testing for building and services 
necessary for or incidental to the design supply installation and completion of wet pipe 
automatic sprinkler system.  Work to be coordinated with construction schedule.  


.2 Quality Assurances:  Execute work of this Section by skilled tradesmen only, employed 
by qualified Fire Protection Contractor in the province regularly engaged in the 
installation of automatic sprinkler systems and other fire protection equipment. 


.3 Systems to include:
.1 Complete installation of wet Sprinkler System.
.2 Auxiliary drain connections as required.
.3 Sprinkler types as noted.
.4 Water supply connections complete as indicated on drawings.
.5 Main drain valve and piping connections to sanitary drainage system and as 
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indicated on drawings.
.6 Inspector's test, connection and ancillary equipment, etc., as required and 


indicated on drawings.
.4 Prior to submitting shop drawings to Consultant for preliminary review, Contractor shall 


point out any discrepancies between Engineer's working drawings and architectural 
reflected ceiling plans as to ceiling elevations, bulkheads, etc., so that these 
discrepancies can be addressed and rectified prior to commencing any work and to 
avoid unnecessary conflicts on-site.


1.6 ENGINEERING DESIGN CRITERIA
.1 Design automatic wet pipe fire suppression sprinkler systems in accordance with 


required and advisory provisions of NFPA 13, by hydraulic calculations for uniform 
distribution of water over design area. Occupancy hazard shall be as required by NFPA 
13.


.2 Include with each system materials, accessories, and equipment inside and outside 
building to provide each system complete and ready for use.


.3 Design and provide each system to give full consideration to blind spaces, piping, 
electrical equipment, ducts, and other construction and equipment in accordance with 
detailed shop drawings.


.4 Locate sprinkler heads in consistent pattern with ceiling grid, lights, and air supply 
diffusers.


.5 Devices and equipment for fire protection service: ULC approved for use in wet pipe 
sprinkler systems.


.6 Location of Sprinkler Heads:
.1 Locate heads in relation to ceiling and spacing of sprinkler heads not to exceed 


that permitted by NFPA 13.
.2 Uniformly space sprinklers on branch.


.7 Water Distribution:
.1 Make distribution uniform throughout the area in which sprinkler heads will open.
.2 Discharge from individual heads in hydraulically most remote area to be 100% of 


specified density required in NFPA 13.
.8 Density of Application of Water:


.1 Size pipe to provide specified density when system is discharging specified total 
maximum required flow.


.2 Application to horizontal surfaces below sprinklers shall be as required for NFPA 
13.


.9 Sprinkler Discharge Area:
.1 Area: hydraulically most remote m² area as defined in NFPA 13.


.10 Outside Hose Allowances:
.1 Include allowance in hydraulic calculations of outside hose streams per NFPA.


.11 Friction Losses:
.1 Calculate losses in piping in accordance with Hazen-Williams formula with 'C' 


value of 120 for steel piping, 150 for copper tubing, and 140 for cement-lined 
ductile-iron piping.


.12 Water Supply:
.1 Conduct flow and pressure test of water supply in vicinity of project to obtain 


criteria for basis of design in accordance with ANSI/NFPA 13.
.13 Show the following in the drawings submitted to the Owner's Representative for 


approval.
.1 Show the layout and size of all piping and equipment from the point of 


connection to the water supply, to the sprinkler cross mains. The contract 
drawings must include a detailed sprinkler riser diagram. Water velocity in the 
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piping should not exceed 6 m/s (20 ft/s).
.2 Show location and size of service mains, interior feed mains, control valves, 


sprinkler risers, drain lines, sectional valves and inspector's test valves and 
switches on the drawings.


.3 Specify waterflow data including hydrant flow results, including location where 
the hydrant flow test was conducted, the location and size of existing mains and 
new water supply lines that will serve the sprinkler system (including all 
supervisory valves), and the location and size of all risers.


.4 Highlight or clearly indicate the area(s) to be protected by sprinklers on the 
drawings.


.5 Specify waterflow requirements including the design density, design area, the 
hose stream demand (including location of the hose stream demand), the 
duration of supply, and sprinkler spacing and area of coverage in this section.


.6 Show the location of the backflow preventer (including provisions for a drain and 
access for maintenance) where the potable water supply system is at risk of 
contamination by the sprinkler system on the drawings.


.7 Show all provisions necessary for forward flow testing of the backflow preventer 
at system demand, as required by NFPA 13 on the drawings. Indicate location of 
all components and required items, including test ports, for pressure 
measurements both upstream and downstream of the backflow preventer, a 
drain to the building exterior, and appropriate permanent means of disposing of 
the large quantity of water that will be involved in the initial test and subsequent 
annual test.


.8 Highlight all concealed spaces on the drawings that require sprinkler protection, 
such as spaces above suspended ceilings, attics, etc. that are built of 
combustible material or that can contain combustible materials, such as storage, 
and communication cabling that is not fire-rated.


.9 Provide details on the drawings of pipe restraints for underground piping. This 
includes details of pipe clamps, tie rods, mechanical retainer glands, and thrust 
blocks.


1.7 OPERATIONS
.1 For Systems: indicate on building central fire alarm system panel.


1.8 DESCRIPTION OF SYSTEM(S)
.1 Wet pipe system to include:


.1 Wet alarm check valve c/w trim package.


.2 OS&Y controlling gate or butterfly valves.


.3 Water motor gong and galvanized piping and fittings.


.4 Excess pressure pump.


.5 Water pressure gauges as required and indicated on drawings.


.6 Pipe and fittings.


.7 Shut-off valves and drain connections.


.8 Hangers.


.9 Floor and ceiling chrome escutcheon plates.


.10 Water flow, pressure, and supervisory switches.


.11 Floor zone sectional control assemblies as indicated and detailed on drawings.


.12 Inspector's test connections and valves as indicated on drawings for systems.


.13 100 mm (4") interior electric bell operated by systems.


.14 All wiring to building central fire alarm system panel by Division 16.  All devices 
by this contractor.


.15 Sprinkler coverage shall be provided to all areas of the building.  Contractor shall 
make his own assessment of requirements for all areas shown or not shown with 
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sprinkler coverage and shall provide coverage to NFPA-13 or the tender 
documents, whichever is more stringent.  All costs to be included in the contract 
price.


1.9 CERTIFICATES
.1 Provide written certificate that components are compatible, and where applicable, 


certified for intended use in accordance with requirements of approving authorities.


1.10 MAINTENANCE DATA
.1 Provide maintenance data in English  and French for sprinkler equipment for 


incorporation into operation and maintenance manual specified in Section 01 78 00 -
Closeout Submittals.


1.11 MAINTENANCE MATERIALS
.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 


Submittals.
.2 Provide spare sprinklers in accordance with NFPA 13 latest edition and these 


specifications.


2 Products
2.1 PIPE AND FITTINGS


.1 Steel Pipe:   to NFPA 13, Schedule 10; screwed, welded, flanged roll Schedule 10 or 
Schedule 40 groove couplings.


.2 Fittings:  1206 kPa (175 osi)minimum working pressure, to conform to the following:
.1 Cast Iron: screwed to ANSI B16.4, flanged to ANSI B16.1, Class 125 and 250.
.2 Malleable Iron: screwed to ANSI B16.3, Class 150 and 300.
.3 Mechanical groove - malleable iron to ASTM A-47, ductile iron to ASTM A-536.


.1 Coatings - rust inhibiting lead-free paint (standard colour orange).


.2 Gaskets - elastomeric to ASTM D-2000.


.3 Bolts and nuts - carbon steel to ASTM A-183 minimum 68.95 Mpa 
(10,000 psi) tensile strength.


.4 Acceptable Material:
.1 Anvil Star
.2 Victaulic Firelock


.4 Wrought light steel factory-made, butt weld fittings to ANSI B16.9.
.1 Butt welding ends for pipe, valves, flanges and fittings to ANSI B16.25.
.2 Steel pipe flanges and flange fittings to ANSI B16.5.
.3 Flange bolts: square or hex head bolts with heavy hex nuts to ASTM 


A307 Class B.
.4 Flange gaskets: 1.6mm (1/16") thick plain or cloth inserted red rubber to 


ASTM B16.20 or B16.21.
.5 Forged steel fittings, socket welded and threaded to ANSI B16.11.
.6 Wrought copper and bronze solder joint pressure fittings to ANSI B16.22.
.7 Cast bronze solder joint pressure fittings and ANSI B16.18.


.5 Wrought light steel factory-made, butt weld fittings to ANSI B16.9.
.1 Butt welding ends for pipe, valves, flanges, and fittings to ANSI B16.25.
.2 Steel pipe flanges and flange fittings to ANSI B16.5.
.3 Flange Bolts: square or hex head bolts with heavy hex nuts to ASTM 


A307 Class B.
.4 Flange Gaskets: 1.6mm thick plain or cloth inserted red rubber to ASTM 


B16.20 or B16.21.
.3 Reducers: One piece fittings, hex face bushings acceptable only where one piece 
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standard reducing fittings of required size are not available.


2.2 VALVES
.1 Valves shall be ULC listed and FM approved, designed for 1205 kPa (175 psi) minimum 


working pressure (water) and of one manufacturer wherever possible throughout this 
section.


.1 Rising stems, to be repackable under pressure and with malleable iron wheel 
handles.


.2 Sprinkler valves where required and indicated on drawings, to be equipped with 
contacts and devices necessary for operation of supervisory system specified 
under Division 28.


.2 Gate Valves:
.1 NPS 2 (DN 50) and under:  Screwed bronze body and trim to ASTM B61 solid 


wedge, rising stem.  Ball valves are acceptable as alternate.
.2 NPS 2 (DN 50) and over:  Iron body, bronze mounted, OS&Y solid wedge, 


flanged or roll grooved ends or butterfly gear operated (up to NPS 6).
.3 Globe Valves:


.1 NPS 2 (DN 50) and under:  Bronze body and trim to ASTM B61 (screwed), 
replaceable composition disc.  Ball valves are acceptable as alternate.


.4 Check Valves:
.1 NPS 2 (DN 50) and under:  Bronze swing type to ASTM B61, composition disc 


(screwed).
.2 NPS 2 (DN 50) and over:  Iron body, bronze mounted, regrind/renew bronze disc 


and seat ring, flanged or roll grooved.  Wafer check type are acceptable 
alternate.


.5 Drain Valves:
.1 Angle or globe for 1206 kPa (175 psi) cold water or 362 kPa (52.5 psi)  saturated 


steam.
.6 Wet Alarm Check Valve:


.1 Flanged/grooved or flanged/ flanged valve, c/w trim package; water motor gong, 
excess pressure pump and pressure alarm switch.


2.3 SUPERVISORY AND ALARM SWITCHES
.1 Supervisory Switches:


.1 ULC listed and FM approved, cast aluminum housing with red enamel finish, 
tamper proof.


.2 Cord type plug in supervisory devices are not acceptable.


.3 Acceptable Materials:
.1 For gate valves:


.1 Potter OSYSU-2 


.2 System Sensor OSY2
.2 For butterfly valves:


.1 Potter PCVS-2


.2 System Sensor PIBU2
.2 Alarm Switches:


.1 ULC listed and FM approved, cast aluminum housing with red enamel finish, 
tamper proof.


.2 Acceptable Materials:
.1 For water flow:


.1 Potter Model VSR-F Series (NPS 2 to NPS 8 pipe / DN 50 to DN 
200)


.2 System Sensor WFD Series
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.3 Potter Model VSR-SF (NPS 1 to NPS 1-1/2 pipe / DN 25 to DN 
40)


.4 System Sensor WFDTA
.2 For pressure:


.1 Potter Model PS Series


.2 System Sensor EPS Series


2.4 PIPE HANGERS
.1 Pipe hangers to be ULC listed for fire protection service, in accordance with 


NFPA 13 and Section 21 05 01.


2.5 SPRINKLER HEADS
.1 General:  to NFPA 13, ULC listed and FM approved for fire service.
.2 Sprinkler heads shall be Quick response frangible bulb type.
.3 Temperature ratings of sprinkler heads to be as per NFPA 13.


2.6 SIGNS
.1 Signs for control drain and test valves to NFPA 13.


2.7 SLEEVES AND ESCUTCHEON PLATES
.1 Provide sleeves and escutcheon plates for sprinkler piping systems.


2.8 SPARE PARTS
.1 Provide metal red enameled sheet steel cabinet with locking device containing six (6) 


spare sprinklers of each type and melting point temperature; 4 keys for emergency 
repair work; sprinkler wrench.


.2 Install cabinet in mechanical room near alarm valve.


2.9 FINISHES
.1 Finished Areas:  Chromeplated valves and fittings.
.2 All piping, fittings, etc. in areas where there is no suspended ceiling to be painted by 


Division 09.


2.10 FIRE DEPARTMENT CONNECTION
.1 Provide connection approximately 1.5m (60") above finished grade, location as 


indicated.
.2 To ANSI/NFPA 13 and ULC 5543 listed, siamese type.
.3 Polished bronze chrome plated recessed or exposed of approved two way type with 


plug, chain and identifying fire department connection escutcheon plate. 
.4 Thread Specifications: Compatible with local fire department.


2.11 ESCUTCHEON PLATES
.1 Provide on piece or split hinge type metal plates for piping passing through walls, floors, 


and ceilings in exposed spaces.
.2 Provide polished stainless steel plates chromium-plated finish on copper alloy plates in 


finished spaces.
.3 Provide paint finish on metal plates in unfinished spaces.


2.12 INSPECTOR'S TEST CONNECTION
.1 Locate inspector's test connection at hydraulically most remote part of each system, 


provide test connections approximately 3 m (120 feet) above floor for each sprinkler 
system or portion of each sprinkler system equipped with alarm device.


.2 Provide test connection piping to location where discharge will be readily visible and 
where water may be discharged without property damage.


.3 Provide discharge orifice of same size as corresponding sprinkler orifice.


Queens County Highway Depot, Brackley, PE Section 21 13 13
Pandemic Warehouse Sprinkler System
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 7







Coles Associates Ltd. Architects & Engineers


2.13 SIGNS
.1 Attach properly lettered English and approved metal signs to each valve and alarm 


device to ANSI/NFPA 13.
.2 Permanently fix hydraulic design data nameplates to riser of each system.


2.14 SPARE PARTS CABINET
.1 Provide metal cabinet with extra sprinkler heads and sprinkler head wrench adjacent to 


each alarm valve. Number and types of extra sprinkler heads as specified in NFPA 13.


3 Execution
3.1 INSPECTION


.1 Piping, accessories, etc., not to be recessed, painted, or concealed before it has been 
inspected and approved.


3.2 INSTALLATION
.1 Install horizontal valves with stems in vertical upright position where spaces allow.  
.2 Provide additional pipe hangers to allow for expansion and contraction in sprinkler 


system.
.3 In areas with suspended ceilings, allow ample clearance between sprinkler piping in 


ceiling spaces and top of light fixtures for relocation of fixtures under future renovations.
.4 Where  applicable, sprinkler heads installed in suspended tile ceilings to be centered in 


tiles where possible, or a minimum of 150mm (6") from any edge of tile.  This section 
shall be responsible for coordinating the location and layout of the sprinkler system and 
sprinkler heads with Division 26 and other related sections of Division 22, 23 or 25.


.5 Provide chromeplated valves, nozzles, fittings, except in unfinished areas where satin 
brass finish is acceptable.


.6 Provide pressure gauges at each water supply connection and at highest point of 
sprinkler riser, complete with 6mm (1/4") gauge connection and gauge cock.


.7 Exposed piping passing through floors, ceilings and walls shall be supplied with 
chromeplated escutcheon plates, unless otherwise approved by Consultant.


.8 Coordinate locations of all holes required for pipes and otherwise meet specified 
requirements of Section 21 05 01 Common Work Results - Mechanical for sleeves and 
pipes.


.9 Allow for extra sprinkler heads in Mechanical Rooms, for air handling equipment and 
large ducts, and in areas where large ducts may be located exposed under ceilings, to 
maintain adequate coverage.


.10 Provide OS & Y gate or butterfly control valve at base of each combined sprinkler/
standpipe riser, complete with electrical supervisory switch.


.11 Provide NPS 2 (DN 50) nominal drain valve at base of each riser, arranged to drain to 
safe location.


.12 All pendent sprinklers shall be installed on return bends


.13 Provide gate valve in piping, protecting elevator hoistways, machine rooms, and 
machinery space.


.14 Provide ball or butterfly valves for zone control.


.15 Contractor shall penetrate beams where required.  Reinforce beam penetrations with 
Schedule 40 steel pipe sleeve, sized to accommodate sprinkler pipe. Fully weld sleeve 
to beam.  Submit detail locations to project Structural Engineer for approval prior to 
execution.


.16 Listed flexible sprinkler hose fittings are permitted.  


3.3 PROTECTION OF COMPLETED WORK
.1 Paint exposed steel pipe and fittings, except special finishes.
.2 Provide red plastic coated wire baskets around sprinkler heads in mechanical, electrical, 
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storage, elevator machine and telephone rooms, around ventilation equipment, under 
stair landings, in service areas, and other areas that may be requested by authorities 
having jurisdiction, to protect against possible mechanical injury.


3.4 IDENTIFICATION
.1 Place enamelled steel signs in locations as per NFPA 13 and 14 latest edition.
.2 For outdoor signs secure with stainless steel bolts.


3.5 TESTING
.1 Site Test, Inspection:


.1 Perform test to determine compliance with specified requirements in presence of 
Owner's Representative.


.2 Test, inspect, and approve piping before covering or concealing.


.3 Preliminary Tests:
.1 Hydrostatically test each system at 1400 kPa (203 psi) for a 2 hour 


period with no leakage or reduction in pressure.
.2 Flush piping with portable water in accordance with NFPA 13.
.3 Piping above suspended ceilings: tested, inspected, and approved 


before installation of ceilings.
.4 Test alarms and other devices.
.5 Test water flow alarms by flowing water through inspector's test 


connection. When tests have been completed and corrections made, 
submit signed and dated certificate in accordance with NFPA 13.


.4 Formal Tests and Inspections:
.1 Do not submit request for formal test and inspection until preliminary test 


and connections are completed and approved.
.2 Submit written request for formal inspection at least fifteen (15) working 


days prior to inspection date.
.3 Repeat required test as directed.
.4 Correct defects and make additional tests until systems comply with 


contract requirements.
.5 Furnish appliances, equipment, instruments, connecting devices, and 


personnel for tests.
.6 Authority of Jurisdiction, will witness formal test and approve systems 


before they are accepted.
.2 Manufacturer's Field Services: 


.1 Obtain written report from manufacturer verifying compliance of work, in 
handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.


.2 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product installation in 
accordance with manufacturer's instructions.


.3 Schedule site visits, to review work, as directed in PART 1 - QUALITY 
ASSURANCE.


.3 Site Tests:
.1 Field test each fire pump, driver and controllers in accordance with ANSI/NFPA 


20. Testing shall include:
.1 Verification of proper installation, system initiation, adjustment and fine 


tuning.
.2 Verification of the sequence of operations and alarm systems.


.2 Testing to be witnessed by authority having jurisdiction.


.3 Develop, with Owner's Representative assistance, detailed instruction for O & M 
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of this installation.


3.6 SYSTEM(S) FLUSHING
.1 Where applicable ensure that sprinkler system and pressure tanks have been flushed 


thoroughly before making final connections and putting system into operation.


END OF SECTION
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1 General
1.1 REFERENCES


.1 NFPA 10, Portable Fire Extinguishers - 2018 Edition.


.2 CAN/ULC-S508-2018, Rating and Fire Testing of Fire Extinguishers.


1.2 SHOP DRAWINGS
.1 Submit shop drawings according to Section 01 33 00 - Submittal Procedures.


2 Products
2.1 EXTINGUISHER


.1 FE-1:
10 lb. Type ABC dry chemical (ammonium phosphate powder) extinguisher with heavy 
duty mounting bracket.


.1 Acceptable material: Extinguisher
.1 Flag ABC -10G  min. ULC rating 4-A, 60-B,C (Light & Ordinary hazard)
.2 Flag ABC -10H  min. ULC rating 6-A, 80-B,C (Extra hazard)


.2 FE-2:
10 lb. (4.5 kg) Type ABC dry chemical (ammonium phosphate powder) extinguisher with 
semi 
recessed prime coated 16 ga. steel cabinet.


.1 Acceptable material: Extinguisher
.1 Flag ABC -10G  min. ULC rating 4-A, 60-B,C (Light & ordinary hazard)
.2 Flag ABC -10H  min. ULC rating 6-A, 80-B,C (Extra hazard)


.2 Acceptable material: Cabinet
.1 C.F.H. Industries Model CE-950-1
.2 Wilson Cousins Model 1E-10C


3 Execution
3.1 INSTALLATION


.1 Install extinguishers securely mounted to walls in locations indicated on drawings.


.2 Fire extinguishers to be installed so that maximum travel distance does not exceed 22 m 
(72 feet).


.3 Fire extinguishers to be installed 900mm (36") above finished floor. 


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Materials and installation for packaged fire pumps for use when water pressure 


serving facility is inadequate.


1.2 RELATED SECTIONS
.1 Section 21 12 01 - Standard and Hose Assembly.
.2 Section 21 13 13 - Sprinkler System.
.3 Section 21 13 16 - Dry Pipe Sprinkler System.
.4 Section 23 05 01 - Installation of Pipe Work.
.5 Section 23 05 21 - Thermometers and Pressure Gauges - Piping Systems.


1.3 REFERENCES
.1 American National Standards Institute/National Fire Protection Association (ANSI/NFPA)


.1 ANSI/NFPA 20, Standard for the Installation of Stationary Fire Protection.
.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)


.1 Material Safety Data Sheets (MSDS).


1.4 SYSTEM DESCRIPTION
.1 Design Requirements:


.1 Select fire pump to satisfy fire protection system requirements and ANSI/NFPA 
20.


.2 Water supply:
.1 Conduct flow and pressure test of water supply in vicinity of project to 


obtain criteria for basis of design including NPSH available, and in 
accordance with ANSI/NFPA 20.


1.5 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures.


.1 Submit two copies of Workplace Hazardous Materials Information 
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 
with Section 01 33 00 - Submittal Procedures.


.2 Shop Drawings:
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 


Procedures.
.1 Shop drawings: submit drawings stamped and signed by professional 


engineer registered or licensed in Provinces of Prince Edward Island, 
Canada.


.2 Indicate:
.1 Materials.
.2 Finishes.
.3 Method of anchorage
.4 Number of anchors.
.5 Supports.
.6 Reinforcement.
.7 Assembly details.
.8 Accessories.
.9 Indicate hydraulic and electrical characteristics including Net 


Positive Suction Head (NPSH) required, make and model 
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number.
.10 Piping and fittings
.11 Valves
.12 Pressure gauges
.13 Switches
.14 Fire pump
.15 Jockey pump
.16 Fire pump controller
.17 Jockey pump controller
.18 Test heater
.19 Certified pump curve
.20 Fire pump engine/motor
.21 muffler/daytimer/batteries


.3 Provide power and control diagrams.
.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 -


Submittal Procedures.
.1 Test reports:


.1 Submit certified test reports for packaged fire pumps from approved 
independent testing laboratories, indicating compliance with 
specifications for specified performance characteristics and physical 
properties.


.2 Test each pump/driver package at factory to provide detailed 
performance data and to demonstrate compliance with ANSI/NFPA and 
specification. Submit certified test curves for approval of Consultant.


.3 Test hydrostatically to meet requirements of fire protection system to 
which it will be connected.


.2 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties.


.3 Instructions: submit manufacturer's installation instructions.


.4 Manufacturer's Field Reports: manufacturer's field reports specified.
.4 Closeout Submittals:


.1 Submit maintenance and engineering data for incorporation into manual 
specified in Section 01 78 00 - Closeout Submittals in accordance with ANSI/
NFPA 20.


1.6 QUALITY ASSURANCE
.1 Qualifications:


.1 Installer: company or person specializing in packaged fire pump installations with 
documented experience.


.2 Health and Safety:
.1 Do construction occupational health and safety in accordance with Section 01 35 


29 - Health, Safety and Emergency Response Procedures.


1.7 MAINTENANCE
.1 Extra Materials:


.1 Furnish spare parts for each pump in accordance with Section 01 78 00 -
Closeout Submittals and as follows:


.1 One set of packing.


.2 One casing joint gasket.


1.8 DELIVERY, STORAGE, AND HANDLING
.1 Packing, shipping, handling and unloading:
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.1 Deliver, store and handle in accordance with Section 01 61 00 - Common 
Product Requirements.


.2 Deliver, store and handle materials in accordance with manufacturer's written 
instructions.


.2 Waste Management and Disposal:
.1 Construction/Demolition Waste Management and Disposal: separate waste 


materials for reuse in accordance with Section 01 74 00 - Cleaning & Waste 
Management.


2 Products
2.1 GENERAL


.1 Fire pump systems shall be in accordance with NFPA 20.


2.2 PIPING AND FITTINGS
.1 General:


.1 Piping and fittings for the fire pump systems shall be in accordance with NFPA 
20.


.2 Piping:
.1 Piping sizes 2 1/2 inches (65mm) through 6 inches (150 mm) shall be black steel 


schedule 10 piping. Steel pipe shall be joined by means of flanges welded to the 
pipe or mechanical grooved joints only.


.2 Piping sizes 8 inches (200 mm) and larger shall be black steel Schedule 10. 
Steel pipe shall be joined by means of flanges welded to the pipe or mechanical 
grooved joints only.


.3 Fittings:
.1 Fittings, mechanical couplings, and rubber gaskets shall be of the same 


manufacturer.


2.3 VALVES
.1 General:


.1 Valves shall be in accordance with NFPA 20.
.2 Control valves:


.1 Outside screw and yoke valves (OS&Y)
.1 The OS&Y valve shall be of cast iron construction.


.2 Butterfly valve:
.1 Butterfly valves shall not be installed in any location on the suction side 


of the fire pump.
.2 The butterfly valve shall be of cast iron construction.
.3 The valve tamper switch is permitted to be integral to the butterfly valve.


.3 Automatic Air-Relief Valve:
.1 The automatic air-relief valve shall be listed or approved.


.4 Circulation Relief Valve:
.1 The circulation relief valve shall be of brass construction and be spring loaded.
.2 The circulation relief valve shall be adjustable.
.3 The circulation relief valve shall discharge to the atmosphere and not be re-


circulated to the suction side of the fire pump. 
.5 Relief Valve:


.1 Relief valves shall only be provided where required by NFPA 20.


.2 The relief valve shall be of bronze construction and be spring loaded.


.3 The relief valve shall discharge to the atmosphere and not be re-circulated to the 
suction side of the fire pump. Provide site cone if relief valve discharge is not 
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visible from the immediate area of the fire pump room.
.6 Check Valve:


.1 Shall be of the swing type with a flanged cast iron body and flanged inspection 
plate.


.7 Automatic Ball Drips:
.1 Cast brass 3/4 inch (19 mm) in-line automatic ball drip with both ends threaded 


with iron pipe threads.


2.4 FIRE PUMP
.1 Packaged, ULC listed and labeled vertical inline centrifugal fire pump and controller. 
.2 Driver: electric, totally enclosed, fan cooled motor.
.3 Mounting: install pump and driver on common base. 
.4 Materials and construction: to ANSI/NFPA 20. 
.5 Capacity: as indicated to satisfy fire protection system requirements and NFPA: 


.1 Flow rate: 75  US GPM *
Pressure: 35 PSI Differential *
Speed: 1750 RPM *
*  Final pump selection to be based on hydraulic calculations performed by this 
Contract.  


.6 Accessories to ANSI/NFPA 20 requirements and in addition: 
.1 Fire pump bypass fitted with shut off valves and check valves. 
.2 Audible and visual suction side alarm. 
.3 OS&Y valves on suction and shut off valves on discharge, electrically 


supervised. 
.7 Anchor bolts & templates:


.1 Supply for installation by Others.


.2 Size anchor bolts to withstand seismic zone acceleration and velocity forces. 


2.5 ELECTRIC MOTOR DRIVEN FIRE PUMP-CONTROLLER
.1 Main combined manual and automatic controller for squirrel cage induction motor-driven 


fire pump, full voltage or reduced voltage, auto-transformer, closed transition or soft 
start/stop. Starting, accommodated in drip-proof CSA enclosure 3, completely wired and 
tested by manufacturer before shipment from factory, for pumps over 25 hp use reduced 
voltage or soft start/stop.


.2 To NFPA No. 20, and ULC listed for fire pump control.


.3 Rating: 25HP*, 600 V, 3 phase, 60 Hz.
*  Final pump selection to be based on hydraulic calculations performed by this Contract.


.4 Controller microprocessor based capable of being energized automatically through 
pressure switch or manually by externally operable handle. Pressure switch set to cut in 
and out as determined on site. Minimum running period timer set to keep motor in 
operation when started automatically, for minimum period of 1 minute for each 10 hp of 
motor rating, but not to exceed 7 min., automatic weekly test.


.5 Pilot lamp to indicate circuit breaker closed and power available.


.6 Individual alarm contacts relay to energize audible and visible alarm through 
independent source of power to indicate circuit breaker open, power failure and phase 
reversal. 


.7 Alarm and signal devices in controller and in remote location to indicate trouble on 
controller and pumping unit. 


.8 Ammeter test link and voltmeter test studs.


.9 Manual selector station, two positions, marked "Automatic" and "Non-Automatic".


.10 Means on controller to operate alarm signal continuously while pump is running.


.11 Mark "FIRE PUMP CONTROLLER".
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.12 Where multiple pumps are provided, indicate area or zone served by each pump 
controller.


.13 Digital Display for:
.1 System frequency
.2 Line-to-line voltages
.3 Line-to-line amperages
.4 Elapsed run time
.5 Pressure system settings
.6 Pump starting failure
.7 Over current problem
.8 Under current problem
.9 Pressure transmitter problem


.14 Annunciator for:
.1 Power available
.2 System trouble.
.3 Phase reversal.
.4 Low system pressure.


2.6 PRESSURE MAINTENANCE (JOCKEY) PUMP
.1 General: horizontal, turbine, electrically driven centrifugal pump and controller.
.2 Capacity: as indicated: to satisfy fire protection system requirements and NFPA:


.1 Flow rate: as indicated.


.2 Pressure: to ANSI/NFPA 20.


.3 Speed: as indicated.
.3 Accessories: to ANSI/NFPA 20.


.1 OS+Y valves shall be provided on the supply and discharge side of the Jockey 
pump.


2.7 PRESSURE SENSING LINE
.1 The fire pump controller and jockey pump controller shall be provided with completely 


separate pressure sensing lines in accordance with NFPA 20.


2.8 JOCKEY PUMP CONTROLLER
.1 Jockey pump controller shall be arranged for automatic and manual starting and 


stopping. The jockey pump shall be equipped with a bourbon tube pressure switch or 
solid state pressure switch with independent high and low adjustments for automatic 
stopping and starting.


.2 The controller shall be equipped with a "manual-off-automatic" switch. 


.3 The controller shall be factory assembled and pre-wired, and ready for field connections, 
and be mounted in a NEMA 2 enclosure.


.4 No minimum run timer allowed.


2.9 TEST HEADER
.1 The body of the test header shall be a surface type and be constructed of brass or 


ductile iron.
.2 The finish of the test header finish plate shall be chrome plated.
.3 The number of valves shall be in accordance with NFPA 20.
.4 Provide a cap and chain for each valve.
.5 The test header shall be piped directly to the exterior through a straight-type header.
.6 An automatic ball drip valve shall be provided at the low point of the test header between 


the header and check valve.
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3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 Install in accordance with ULC listing, ANSI/NFPA 20, manufacturer's instructions and 


approved shop drawings.
.2 Align pump and motor shafts to within manufacturer's recommended clearances prior to 


start-up.
.3 Wiring to perform in accordance with manufacturer's instructions and applicable codes.


3.3 FIELD QUALITY CONTROL
.1 Manufacturer's Field Services:


.1 Obtain written report from manufacturer verifying compliance of Work, in 
handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.


.2 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product installation in 
accordance with manufacturer's instructions.


.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 
ASSURANCE.


.2 Site Tests:
.1 Field test each fire pump, driver and controllers in accordance with ANSI/NFPA 


20. Testing shall include:
.1 Verification of proper installation.
.2 Verification of the sequence of operations.


.2 Testing to be witnessed by authority having jurisdiction.


.3 Develop, with Consultant assistance, detailed instructions for O & M of this 
installation.


3.4 CLEANING
.1 Proceed in accordance with Section 01 74 00 - Cleaning and Waste Management.
.2 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 21 05 01 - Common Work Results - Mechanical.


1.2 SUBMITTALS
.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
.2 Shop drawings; submit drawings stamped and signed by a Contractor as reviewed.
.3 Shop drawings to show:


.1 Mounting arrangements.


.2 Operating and maintenance clearances.
.4 Shop drawings and product data accompanied by:


.1 Detailed drawings of bases, supports, and anchor bolts.


.2 Acoustical sound power data, where applicable.


.3 Points of operation on performance curves.


.4 Manufacturer to certify current model production.


.5 Certification of compliance to applicable codes.
.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: 


use MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph 
number.


.6 Closeout Submittals:
.1 Provide operation and maintenance data for incorporation into manual specified 


in Section 01 78 00 - Closeout Submittals.
.2 Operation and maintenance manual approved by, and final copies deposited 


with, consultant before final inspection.
.3 Operation data to include:


.1 Control schematics for systems including environmental controls.


.2 Description of systems and their controls.


.3 Description of operation of systems at various loads together with reset 
schedules and seasonal variances.


.4 Operation instruction for systems and component.


.5 Description of actions to be taken in event of equipment failure.


.6 Valves schedule and flow diagram.


.7 Colour coding chart.
.4 Maintenance data to include:


.1 Servicing, maintenance, operation and trouble-shooting instructions for 
each item of equipment.


.2 Data to include schedules of tasks, frequency, tools required and task 
time.


.5 Performance data to include:
.1 Equipment manufacturer's performance datasheets with point of 


operation as left after commissioning is complete.
.2 Equipment performance verification test results.
.3 Special performance data as specified.
.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 


- Testing, Adjusting and Balancing for HVAC.
.6 Approvals:


.1 Submit 2 copies of draft Operation and Maintenance Manual to Owner's 
Representative for approval 4 weeks prior to Substantial Completion. 
Submission of individual data will not be accepted unless directed by 
Consultant.
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.2 Make changes as required and re-submit as directed by Consultant.
.7 Additional data:


.1 becomes apparent during specified demonstrations and instructions.
.8 Site records:


.1 Consultant will provide 1 set of reproducible mechanical drawings. 
Provide sets of white prints as required for each phase of work. Mark 
changes as work progresses and as changes occur. Include changes to 
existing mechanical systems, control systems and low voltage control 
wiring.


.2 Transfer information weekly to reproducibles, revising reproducibles to 
show work as actually installed.


.3 Use different colour water proof ink for each service.


.4 Make available for reference purposes and inspection.
.9 As-built drawings:


.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize 
production of as-built drawings.


.2 Identify each drawing in lower right hand corner in letters at least 12 mm 
high as follows: "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN 
REVISED TO SHOW MECHANICAL SYSTEMS AS 
INSTALLED" (Signature of Contractor) (Date).


.3 Submit to Owner's Representative for approval and make corrections as 
directed.


.4 Perform testing, adjusting and balancing for HVAC using as-built 
drawings.


.5 Submit completed reproducible as-built drawings with Operating and 
Maintenance Manuals.


.10 Submit copies of as-built drawings for inclusion in final TAB report.


1.3 QUALITY ASSURANCE
.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
.2 Health and Safety Requirements: do construction occupational health and safety in 


accordance with Section 01 35 29 - Health, Safety and Emergency Response 
Procedures.


1.4 MAINTENANCE
.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as 


follows:
.1 One set of packing for each pump.
.2 One casing joint gasket for each size pump.


.2 Provide one set of special tools required to service equipment as recommended by 
manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.


1.5 DELIVERY, STORAGE AND HANDLING
.1 Waste Management and Disposal:


.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse and recycling in accordance with Section 01 74 19 -
Construction Waste Management Disposal.


2 Products
2.1 MATERIALS


.1 All materials used on this project shall be new and CSA approved unless noted 
otherwise.
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3 Execution
3.1 PAINTING, REPAIRS AND RESTORATION


.1 Do painting in accordance with Section 09 91 00 - Painting.


.2 Prime and touch up marred finished paintwork to match original.


.3 Restore to new condition, finishes which have been damaged.


3.2 CLEANING
.1 Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork 


and air handling units.


3.3 FIELD QUALITY CONTROL
.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control 


and submit report as described in PART 1 - SUBMITTALS.
.1 Perform tests as specified in other sections of this specification.


.2 Manufacturer's Field Services:
.1 Obtain written report from manufacturer verifying compliance of Work, in 


handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.


.2 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product installation in 
accordance with manufacturer's instructions.


.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 
ASSURANCE.


3.4 DEMONSTRATION
.1 Owner's Representative will use equipment and systems for test purposes prior to 


acceptance. Contractor to supply labour, material, and instruments required for testing.
.2 Supply tools, equipment and personnel to demonstrate and instruct operating and 


maintenance personnel in operating, controlling, adjusting, trouble-shooting and 
servicing of all systems and equipment during regular work hours, prior to acceptance.


.3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part 
of instruction materials.


.4 Instruction duration time requirements as specified in appropriate sections.


.5 Owner's Representative may record these demonstrations on video tape for future 
reference.


3.5 PROTECTION
.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with 


materials appropriate to system


END OF SECTION
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1 General
1.1 SECTION INCLUDES


.1 Materials and installation for copper domestic water service used in the following:
.1 Copper incoming domestic water service, up to NPS 2 1/2.
.2 Hard drawn copper domestic hot and cold water services inside building.
.3 Cross linked polyethylyne (PEX) tubing and fittings for a potable water 


distribution system.


1.2 RELATED REQUIREMENTS
.1 Section 21 05 01 - Common Work Results - Mechanical.
.2 Section 23 05 01 - Installation of Pipework.
.3 Section 23 05 22 - Valves - Bronze.
.4 Section 23 05 23 - Valves - Cast Iron.
.5 Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.
.6 Section 23 20 21 - Thermal Insulation for Piping.


1.3 REFERENCES
.1 American National Standards Institute (ANSI)/American Society of Mechanical 


Engineers  International (ASME).
.1 ANSI/ASME B16.15, Cast Bronze Threaded Fittings, Classes 125 and 250.
.2 ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.
.3 ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure 


Fittings.
.4 ANSI/ASME B16.24, Cast Copper Alloy Pipe Flanges and Flanged Fittings, 


Class 150, 300, 400, 600, 900, 1500 and 2500.
.2 American Society for Testing and Materials International, (ASTM).


.1 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 
PSI Tensile Strength.


.2 ASTM A536 Standard Specification for Ductile Iron Castings.


.3 ASTM B88M, Standard Specification for Seamless Copper Water Tube (Metric).


.4 AST M - Standard Specification for cross linked Polyethylene (PEX) tubing.


.5 ASTM F877 Standard specification for cross-linked polyethylene (PEX) plastic 
hot and cold water distribution systems. 


.6 ASTM F 1960 Standard Specification for cold expansion fittings with PEX 
reinforcing rings for use with cross-linked polyethylene (PEX) tubing.


.3 American Water Works Association (AWWA).
.1 AWWA C111, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings.
.2 AWWA 6606 Grooved and Shouldered Joints.


.4 Canadian Standards Association (CSA International).
.1 CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings.
.2 CSA B137.5 Cross-linked polyethylene (PEX) tubing systems for pressure 


applications.
.5 Department of Justice Canada (Jus).


.1 Canadian Environmental Protection Act, (CEPA).
.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS).


.1 Material Safety Data Sheets (MSDS).
.7 Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS).


.1 MSS-SP-67, Butterfly Valves.


.2 MSS-SP-70, Cast Iron Gate Valves, Flanged and Threaded Ends.


.3 MSS-SP-71, Cast Iron Swing Check Valves, Flanged and Threaded Ends.
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.4 MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.
.8 National Research Council (NRC)/Institute for Research in Construction.


.1 NRCC 38728, National Plumbing Code of Canada (NPC).
.9 Transport Canada (TC).


.1 Transportation of Dangerous Goods Act, (TDGA).
.10 American National Standards Institute/National Sanitation Foundation (ANSI/NSF).


.1 ANSI/NSF 61 Drinking Water System Components.


.2 ANSF/NSF14 Plastic Piping System Components and Related Materials.


1.4 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit product data for following: piping, fittings, valves and adhesives.


.1 Provide manufacturers printed product literature and data sheets including 
product characteristics, performance criteria, physical size, finish and pressure/
temperature limitations.


.3 Submit WHMIS MSDS - Material Safety Data Sheets to Consultant for each hazardous 
material prior to bringing hazardous materials to site.


.4 Provide maintenance data for incorporation into manual specified in Section 01 78 00 -
Closeout Submittals.


.5 Grooved joint couplings and fittings to be indicated on product submittals and to be 
specifically identified with the applicable style or series designation.


.6 Cross linked polyethylene (PEX) tubing.
.1 Contractor to provide full layout drawings, details, riser diagrams, calculations 


including fixture pressure, building pressure critical path, longest run pressure 
drop, pipe sizing, balancing valves pipe carrying capacity velocities and fixture 
units. Contractor must also provide installation diagrams, guidelines, hanger 
spacing, support details, support details thermal expansion contract on details, 
expansion joints and typical suite/unit details.


1.5 HEALTH AND SAFETY
.1 Do construction occupational health and safety in accordance with Section 01 35 29 -


Health, Safety and Emergency Response Procedures.


1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Separate waste materials for reuse in accordance with Section 01 74 19 - Construction 


Waste Management Disposal.
.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.3 Separate for reuse and recycling and place in designated containers Steel waste in 


accordance with Waste Management Plan.
.4 Place materials defined as hazardous or toxic in designated containers.
.5 Handle and dispose of hazardous materials in accordance with CEPA and local or 


municipal regulations.
.6 Fold up metal banding, flatten and place in designated area for recycling.


1.7 QUALITY ASSURANCE
.1 Cross Linked Polyethylene (PEX) tubing


.1 Qualifications:
.1 Installer Qualifications: Installer shall be experience in performing work of 


this section and has specialized in installation of work similar to that 
required for this project.


.2 Installer Qualifications: Installer shall be recognized by the tubing/fitting 
manufacturer as a "Trained Installer".


.3 Installation Qualifications: Installation must be by skilled tradesmen 
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holding trade qualification license or apprentices under the supervision of 
a licensed tradesman.


.2 Regulatory Requirements: PEX tubing and components shall be installed in full 
compliance with all Federal, Provincial and Municipal codes, standards and 
requirements.


.3 Pre-installation Meetings: Conduct pre-installation meeting to verify project 
requirements manufacturer's installation instructions and manufacturer's 
warranty requirements. Comply with Division 1 Project Management and 
Coordination (Project Meetings) Section.


.2 Press Joint Copper Systems.
.1 Installer shall be a qualified, licensed within the jurisdiction, and factory trained 


with the installation of copper press joint systems. Certificate of factory training 
shall be submitted prior to starting work.


.2 Copper press fittings shall be installed using the proper tool, actuator, jaws and 
rings as instructed by the press fitting manufacturer.


.3 The installation of copper tubing for hot and cold water distribution systems shall 
conform to the requirements of the National Plumbing Code of Canada.


2 Products
2.1 PIPING


.1 Domestic hot, cold and recirculation systems, within building.
.1 Above ground: 


.1 Copper tube, hard drawn, type L: to ASTM B88M.


.2 Cross-linked Polyethylene (PEX), non-air barrier type: to ASTM F 876 
and ASTM F 877.


.2 Buried or embedded: 
.1 Copper tube, soft annealed, type K: to ASTM B88M, in long lengths and 


with no buried joints.
.2 Cross-linked Polyethylene (PEX), non-air barrier type: to ASTM F 876 


and ASTM F 877 with no buried joints.
.3 Pipe sleeve shall be provided where piping passes through concrete.


2.2 FITTINGS
.1 Bronze pipe flanges and flanged fittings, Class 150: to ANSI/ASME B16.24.
.2 Cast bronze threaded fittings, Class 125: to ANSI/ASME B16.15.
.3 Cast copper, solder type: to ANSI/ASME B16.18.
.4 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.
.5 NPS 2 and larger: roll grooved to CSA B242.  Cast bronze to ANSI/ASME B16.18 or 


wrought copper to ANSI/ASME B16.22.
.1 Fittings to be manufactured to copper tube dimensions, flaring of tube or fitting 


ends to accommodate IPS sized couplings is not permitted.
.6 PEX fittings to ASTM F 877, ASTM F 1807 and/or ASTM F 1960, as appropriate.
.7 NPS 1 1/2 and under: Last copper, ANSI/ASMS B16.12 of wrought copper, ANSI/ASME 


B16.22 with stainless steel internal components, EPDM seal and push to comment or 
press fit joints for hand drawn copper tube type L or type K rated for 1300 KPA at ASTM 
B88


.8 NPS 1½ and under:  Cast copper, ANSI/ASME B16.18 or wrought copper, ANSI/ASME 
B16.22; with 301 stainless steel internal components.  EPDM seal and push to connect 
or press fit joints, hand drawn copper tube type L or K rated for 1300 kPA at ASTM B88.


2.3 JOINTS
.1 Rubber gaskets, latex free, 1.6 mm thick: to AWWA  C111.
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.2 Bolts, nuts, hex head and washers: to ASTM A307, heavy series.


.3 Solder: 95/5 tin copper alloy lead free.


.4 Teflon tape: for threaded joints.


.5 Grooved couplings: designed with angle bolt pads to provide rigid joint, complete with 
EPDM flush seal gasket.  Gasket to be classified in accordance with ANSI/NSF 61 for 
potable water service.  Couplings to be manufactured to copper tube dimensions.  
Flaring of tube or fitting ends to accommodate IPS sized couplings is not permitted.


.6 Dielectric connections between dissimilar metals: dielectric fitting to ASTM F492, 
complete with thermoplastic liner.


.7 Push to connect:  EPDM gasket, UL classified in accordance with ANSI/NSF 61 for 
potable water service.


2.4 GATE VALVES
.1 NPS 2 and under, soldered:


.1 Rising stem: to MSS-SP-80, Class 125, 860 kPa, bronze body, screw-in bonnet, 
solid wedge disc as specified Section 23 05 22 - Valves - Bronze


.2 NPS 2 and under, screwed:
.1 Rising stem: to MSS-SP-80, Class 125, 860 kPa, bronze body, screw-in bonnet, 


solid wedge disc as specified Section 23 05 22 - Valves - Bronze
.3 NPS 2-1/2 and over, in mechanical rooms, flanged:


.1 Rising stem: to MSS-SP-70, Class 125, 860 kPa, flat flange faces, cast-iron 
body, OS&Y bronze trim specified Section 23 05 23 - Valves - Cast Iron


.4 NPS 2-1/2 and over, other than mechanical rooms, flanged:
.1 Non-rising stem: to MSS-SP-70, Class 125, 860 kPa, flat flange faces, cast-iron 


body, bronze trim, bolted bonnet specified Section 23 05 23 - Valves - Cast Iron.


2.5 GLOBE VALVES
.1 NPS2 and under, soldered:


.1 To MSS-SP-80, Class 125, 860 kPa, bronze body, renewable composition disc, 
screwed over bonnet as specified Section 23 05 22 - Valves - Bronze


.2 Lockshield handles: as indicated.
.2 NPS 2 and under, screwed:


.1 To MSS-SP-80, Class 150, 1 MPa, bronze body, screwed over bonnet, 
renewable composition disc as specified Section 23 05 22 - Valves - Bronze


.2 Lockshield handles: as indicated.


2.6 SWING CHECK VALVES
.1 NPS 2 and under, soldered:


.1 To MSS-SP-80, Class 125, 860 kPa, bronze body, bronze swing disc, screw in 
cap, regrindable seat as specified Section 23 05 22 - Valves - Bronze.


.2 NPS 2 and under, screwed:
.1 To MSS-SP-80, Class 125, 860 kPa, bronze body, bronze swing disc, screw in 


cap, regrindable seat as specified Section 23 05 22 - Valves - Bronze.
.3 NPS 2-1/2 and over, flanged:


.1 To MSS-SP-71, Class 125, 860 kPa, cast iron body, flat flange faces, regrind 
seat, bronze disc, bolted cap specified Section 23 05 23 - Valves - Cast Iron: 
Gate, Globe, Check.


2.7 BALL VALVES
.1 NPS 2 and under, screwed:


.1 Class 150.


.2 Bronze body, chrome plated brass ball, PTFE adjustable packing, brass gland 
and PTFE seat, steel lever handle as specified Section 23 05 22 - Valves -
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Bronze.
.2 NPS 2 and under, soldered:


.1 To ANSI/ASME B16.18, Class 150.


.2 Bronze body, chrome plated brass ball, PTFE adjustable packing, brass gland 
and PTFE seat, steel lever handle, with NPT to copper adaptors as specified 
Section 23 05 22 - Valves - Bronze.


3 Execution
3.1 INSTALLATION


.1 Install in accordance with NPC and local authority having jurisdiction.


.2 Install pipe work in accordance with Section 23 05 05 Installation of Pipework.


.3 Assemble piping using fittings manufactured to ANSI standards.


.4 Grooved joint couplings and fittings to be installed in accordance with the manufacturer's 
written installation instructions. Grooved ends to be clean and free from indentations, 
projections and roll marks in the area from pipe end to groove. Gaskets to be verified as 
suitable for the intended service prior to installation. Gaskets to be molded and produced 
by the coupling manufacturer. The grooved coupling manufacturer's factory trained 
representative to provide on-site training for Contractor's field personnel in the use of 
grooving tools, application of groove and installation of groove, and installation of 
grooved joint products. The manufacturer's representative to periodically visit the jobsite 
and review installation. Contractor to move and replace any joints deemed improperly 
installed.


.5 Push-to Connect and Press Fit Piping: Prepare copper tube and install in strict 
accordance with installation instructions. Pipe ends to be cleaned, free from 
indentations, projections, burrs, and foreign matter. Use a tube preparation tool to clean 
and make installation mark. Push copper tube into fittings to installation depth mark, per 
installation instructions. Keep fittings free of dirt and oil.


.6 Install CWS piping below and away from HWS and HWC and other hot piping so as to 
maintain temperature of cold water as low as possible.


.7 Connect to fixtures and equipment in accordance with manufacturer's written instructions 
unless otherwise indicated.


.8 Install pipe work in accordance with Section 23 05 05 -Installation of Pipework and by 
certified Journey Person supplemented as specified herein.


.9 Grooved joint couplings and fittings to be installed in accordance with the manufacturer's 
written installation instructions.  Groove ends to be clean and free from indentations, 
projections, and roll marks in the area from pipe end to groove.  Gaskets to be verified 
as suitable for the intended service prior to installation.  Gaskets to be moulded and 
produced by the coupling manufacturer.  The grooved coupling manufacturer's factory 
trained representative to provide on site training for contractor's field personnel in the 
use of grooved tools, application of groove and installation of grooved joint products.  
The manufacturer's representative to periodically visit the job site and review installation. 
Contractor to remove and replace any joints deemed improperly installed.


.10 Push to connect piping:  Prepare copper tube and install in strict accordance with 
installation instructions.  Pipe ends to be cleaned, free from indentations, projections, 
burns, and foreign matter.  Use tube preparation tool to clean and make installation 
mark.  Push copper tube into fittings to installation depth mark, per installation 
instructions.  Keep fittings free of dirt and oil.


.11 Buried Tubing:
.1 Lay in well completed washed sand in accordance with AWWA Class B bedding.
.2 Bed tubing without crimping or constriction. Minimized us of fittings.


3.2 VALVES
.1 Isolate equipment, fixtures and branches with butterfly or ball valves.
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.2 Balance recirculation system using lockshield globe valves. Mark settings and record on 
as-built drawings on completion.


3.3 PRESSURE TESTS
.1 Conform to requirements of Section 21 05 01 - Common Work Results - Mechanical
.2 Test pressure: greater of 1-½ times maximum system operating pressure or 860 kPa.


3.4 FLUSHING AND CLEANING
.1 Flush entire system for 8 h. Ensure outlets flushed for 2 h. Let stand for 24 h, then draw 


one sample off longest run. Submit to testing laboratory bacterialogical and chemical 
testing to verify that system is clean to provincial potable water guidelines. Let system 
flush for additional 2 h, then draw off another sample for testing.


3.5 PRE-START-UP INSPECTIONS
.1 Systems to be complete, prior to flushing, testing and start-up.
.2 Verify that system can be completely drained.
.3 Ensure that pressure booster systems are operating properly.
.4 Ensure that air chambers, expansion compensators are installed properly.


3.6 DISINFECTION
.1 Flush out, disinfect and rinse system to requirements of authority having jurisdiction and 


approval of Consultant.
.2 Upon completion, provide laboratory test reports on water quality for Consultant 


approval.


3.7 START-UP
.1 Timing: Start up after:


.1 Pressure tests have been completed.


.2 Disinfection procedures have been completed.


.3 Water treatment systems operational.
.2 Provide continuous supervision during start-up.
.3 Start-up procedures:


.1 Establish circulation and ensure that air is eliminated.


.2 Check pressurization to ensure proper operation and to prevent water hammer, 
flashing and/or cavitation.


.3 Bring HWS storage tank up to design temperature slowly.


.4 Monitor piping HWS and HWC piping systems for freedom of movement, pipe 
expansion as designed.


.5 Check control, limit, safety devices for normal and safe operation.
.4 Rectify start-up deficiencies.


3.8 PERFORMANCE VERIFICATION
.1 Timing:


.1 After pressure and leakage tests and disinfection completed, and certificate of 
completion has been issued by authority having jurisdiction.


.2 Procedures:
.1 Verify that flow rate and pressure meet Design Criteria.
.2 TAB HWC in accordance with Section 23 05 93 - Testing, Adjusting and 


Balancing for HVAC.
.3 Adjust pressure regulating valves while withdrawal is maximum and inlet 


pressure is minimum.
.4 Sterilize HWS and HWC systems for Legionella control.
.5 Verify performance of temperature controls.
.6 Verify compliance with safety and health requirements.


Queens County Highway Depot, Brackley, PE Section 22 11 18
Pandemic Warehouse Domestic Water Piping Copper & PEX
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 6







Coles Associates Ltd. Architects & Engineers


.7 Check for proper operation of water hammer arrestors. Run one outlet for 10 
seconds, then shut off water immediately. If water hammer occurs, replace water 
hammer arrestor or re-charge air chambers. Repeat for outlets and flush valves.


.8 Confirm water quality consistent with supply standards, verifying that no 
residuals remain as a result of flushing and/or cleaning.


.3 Reports:
.1 In accordance with Section 01 91 31 - Commissioning (cx) Plan: Reports, using 


report forms as specified.
.2 Include certificate of water flow and pressure tests conducted on incoming water 


service, demonstrating adequacy of flow and pressure.
.3 Chemical and biological water testing report.
.4 Pressure testing report signed off by Contractor and witness for each section of 


piping tested.
.5 Flushing and cleaning report signed off by Contractor and witness for each 


section of piping.


END OF SECTION
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1 General
1.1 RELATED SECTIONS


.1 Section 23 05 05 - Installation of Pipework.


1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM).


.1 ASTM D2235, Specification for Solvent Cement for Acrylonitrille-Butadiene-
Styrene (ABS) Plastic Pipe and Fittings.


.2 ASTM D2564, Specification for Solvent Cements for Poly(Vinyl-Chloride) (PVC) 
Plastic Piping Systems.


.2 Canadian Standards Association (CSA International).
.1 CSA-Series B1800, Plastic Nonpressure Pipe Compendium.
.2 CSA-B181.2, PVC Drain, Waste and Vent Pipe and Pipe Fittings.
.3 CSA-B182.1, Plastic Drain and Sewer Pipe and Pipe Fittings.


.3 Underwriters Laboratory of Canada (ULC)
.1 CAN/ULC-S102.2 Method of Testing for Surface Burning Characteristics of 


Flooring, Floor Coverings, and Miscellaneous Materials and Assemblies.


1.3 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal paper packaging material in appropriate on-site bins 


for recycling  in accordance with Waste Management Plan.


2 Products
2.1 PIPING AND FITTINGS


.1 For buried DWV piping to:
.1 CSA-B181.1.
.2 CSA-B181.2.
.3 CSA-B182.1.


.2 For above ground DWV piping for combustible construction:
.1 CSA-B181.2.


2.2 JOINTS
.1 Solvent weld for PVC: to ASTM D2564.
.2 Solvent weld for ABS: to ASTM D2235.


3 Execution
3.1 INSTALLATION


.1 Install in accordance with Canadian Plumbing Code and the local authority having 
jurisdiction.


.2 In accordance with Section 23 05 05 - Installation of Pipework and certified Journey 
Persons.


3.2 TESTING
.1 Pressure test buried systems before backfilling in accordance with Canadian Plumbing 


Code.
.2 Hydraulically test to verify grades and freedom from obstructions.


3.3 PERFORMANCE VERIFICATION
.1 Cleanouts:


.1 Ensure accessible and that access doors are correctly located.


.2 Open, cover with linseed oil and re-seal.


.3 Verify cleanout rods can probe as far as the next cleanout, at least.
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.2 Test to ensure traps are fully and permanently primed.


.3 Storm water drainage:
.1 Verify domes are secure.
.2 Ensure weirs are correctly sized and installed correctly.
.3 Verify provisions for movement of roof system.


.4 Ensure fixtures are properly anchored, connected to system and effectively vented.


.5 Affix applicable label (storm, sanitary, vent, pump discharge etc.) c/w directional arrows 
every floor or 4.5 m (whichever is less).


.6 Provide copies of test reports for maintenance manuals.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Canadian Gas Association (CGA)
.1 ANSI Z21.10.1/CSA 4.1, Gas Water Heaters - Volume I, Storage Water Heaters 


With Input Ratings Below 75,000 Btu Per Hour.
.2 ANSI Z21.10.3/CSA 4.3, Gas Water Heaters - Volume III - Storage Water 


Heaters, with Input Ratings Above 75,000 Btu Per Hour.
.3 CSA-B149.1, Natural Gas and Propane Installation Code.
.4 CSA-B149.2, Propane Storage and Handling Code.


.2 Canadian Standards Association (CSA International)
.1 CSA B51, Boiler, Pressure Vessel, and Pressure Piping Code.
.2 CAN/CSA-B139, Installation Code for Oil Burning Equipment.
.3 CAN/CSA-B140.0, General Requirements for Oil Burning Equipment.
.4 CSA B140.12, Oil-Fired Service Water Heaters and Swimming Pool Heaters.
.5 CAN/CSA C22.2 No.110, Construction and Test of Electric Storage Tank Water 


Heaters.
.6 CAN/CSA-C191 Series, Performance of Electric Storage Tank Water Heaters for 


Household Service.
.7 CAN/CSA-C309, Performance Requirements for Glass-Lined Storage Tanks for 


Household Hot Water Service.


1.2 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Indicate:


.1 Equipment, including connections, fittings, control assemblies and ancillaries, 
identifying factory and field assembled.


1.3 CLOSEOUT SUBMITTALS
.1 Provide maintenance and engineering data for incorporation into manual specified in 


Section 01 78 00 - Closeout Submittals .


1.4 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 19 -


Construction Waste Management Disposal.
.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.3 Collect and separate for disposal paper packaging material in appropriate on-site for 


recycling in accordance with Waste Management Plan.
.4 Divert unused metal and wiring materials from landfill to metal recycling facility approved 


by Consultant.


1.5 WARRANTY
.1 For the Work of this Section, the 12 months warranty period prescribed in subsection GC 


32.1 of General Conditions "C" is extended to number of years specified for each 
product.


.2 Contractor hereby warrants domestic water heaters in accordance with CCDC2 GC 24, 
but for number of years specified for each product.


2 Products
2.1 ELECTRIC - HEAT PUMP


.1 To CAN/CSA C22.2 No.110, CAN/CSA-C191 and CAN/CSA-C309 for glass-lined 
storage tanks, with immersion type elements, kW rating as indicated, and surface 
mounted or immersion type adjustable thermostats.
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.2 Tank: 189L, glass lined steel or stainless steel, 50 mm mineral wool or fibreglass 
insulation, enameled steel jacket, 3 year warranty certificate. Capacity and size as 
indicated.


.3 Control Panel:  Provide detailed diagnostic information including water heater fault 
codes, tank codes, need to assist codes and heat pump codes.  Additional functions 
allow you to monitor the status of the temperature sensing thermister and heating 
components. 


.4 Ducted Heat pump with compressor and evaporator coil to provide for heating of the 
domestic water with a minimum uniform energy factor (UEF) of 3.39.


.5 Provide immersion type elements, FW rating as indicated, surface mount or immersion 
type adjustable thermostat.  


.6 Acceptable Material: Bradford-White, John Wood, A.O. Smith.


2.2 TRIM AND INSTRUMENTATION
.1 Drain valve: NPS 1 with hose end.
.2 Thermometer to Section 23 05 21 - Thermometers and Pressure Gauges.
.3 Pressure gauge to Section 23 05 21 - Thermometers and Pressure Gauges.
.4 ASME rated temperature and pressure relief valve sized for full capacity of heater, 


having discharge terminating over floor drain and visible to operators.
.5 Supply anchor bolts and templates for installation by other Divisions.
.6 Magnesium anodes adequate for 20 years of operation and located for easy 


replacement.


3 Execution
3.1 INSTALLATION


.1 Install in accordance with manufacturer's recommendations and authority having 
jurisdiction.


.2 Provide structural steel for horizontal mounted tanks.


.3 Provide insulation between tank and supports.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Canadian Standards Association (CSA International).
.1 CAN/CSA-B45 Series, Plumbing Fixtures.
.2 CAN/CSA-B125, Plumbing Fittings.
.3 CAN/CSA-B651, Barrier-Free Design.


1.2 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with 


Section 02 62 00.01 - Hazardous Materials.
.1 Submit shop drawings and product data in accordance with Section 01 33 00 -


Submittal Procedures.
.1 Indicate, for all fixtures and trim:


.1 Dimensions, construction details, roughing-in dimensions.
.3 Closeout Submittals:


.1 Submit maintenance data in accordance with Section 01 78 00 - Closeout 
Submittals.


.2 Include:
.1 Description of fixtures and trim, giving manufacturer's name, type, model, 


year, capacity.
.2 Details of operation, servicing, maintenance.
.3 List of recommended spare parts.


1.3 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


1.4 WASTE MANAGEMENT AND DISPOSAL
.1 Waste Management and Disposal:


.1 Separate waste materials for reuse in accordance with Section 01 74 19 -
Construction Waste Management Disposal.


.2 Collect and separate for disposal paper packaging material in appropriate on-site 
bins for recycling in accordance with Waste Management Plan.


.3 Fold up metal banding, flatten and place in designated area for recycling.


1.5 ACCEPTABLE MATERIAL
.1 Fixtures: American Standard, Kindred, Fiat, AMI Novanni, Elkay, Zurn.
.2 Trim: Delta, Chicago Faucet, Powers, Crane, Sloan, Zurn.


2 Products
2.1 MANUFACTURED UNITS


.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.


.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.


.3 Exposed plumbing brass to be chrome plated.


.4 Number, locations: architectural drawings to govern.


.5 Fixtures in any one location to be product of one manufacturer and of same type.


.6 Trim in any one location to be product of one manufacturer and of same type.


.7 S-2 Janitor Sink:
.1 Sink: Terrazzo, 300 mm high undrilled integral back. Size: 610 x 610 x 305mm. 
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Dropped front with stainless steel cap.
.2 Supply fitting: with built-in elevated vacuum breaker, indexed cross handles, 


1400mm long rubber hose, escutcheons, union inlets, heavy cast brass spout 
with pail hook, aerator, brace to wall. Provide accessories to limit maximum flow 
rate to 8.35 l/minute at 413 kPa.


.3 Acceptable Material: Stern Williams HL 1810, C/W Delta 28C 2384.
.8 Stainless steel counter-top sinks.


.1 S-1: single compartment, ledge back:
.1 From 1.0 mm thick type 302 stainless steel, self-rimming, undercoated, 


clamps. Overall sizes: 510 x 523 x 203 mm.
.2 Trim: chrome plated brass, with swing spout, aerator, single lever handle, 


washerless controls, accessories to limit maximum flow rate to 8.35 
litres/minute at 413 kPa, spray fitting.


.3 Waste fitting: integral stainless steel basket strainer/stopper, tailpiece, 
cast brass P-trap with cleanout.


.4 Acceptable Material: kindred QSL2020, C/W Delta 26C3144.  
.2 S-3: Double Bowl Laundry Tub:


.1 Floor mounted moulded stone with faucet ledge, with baked enamel steel 
legs (20" tall legs).   Sink Bowl size: 40" x 23" x 13-3/8".


.2 Trim:  Two-handle utility faucet, with dual blade type handles, 1/4 turn 
ceramic disc cartridges, 2.2 GPM flow at 60 PSI.  Wlal shutoffs to be 
provided below sink with escutcheons complete with interconnecting 
lines to faucet, outlet spout to have hose thread.  


.3 Waste fittings:  Integrated stainless drain with stopper and tailpiece, cast-
brass P-trap.  


.4 Acceptable material:
.1 Fiat FLTD-ll, complete with Chicago Faucets 1891-ABCP trim. 


.9 Fixture piping:
.1 Hot and cold water supplies to each fixture:


.1 Chrome plated flexible metal supply pipes each with quarter-turn angle 
ball valve stop, chrome plated pipe nipple or copper tube with chrome 
cover and escutcheon to properly cover all pipe & fittings exposed 
through the wall.


.2 Waste:
.1 Brass P trap with clean out on each fixture not having integral trap.
.2 Chrome plated in all exposed places.
.3 Escutcheon to properly cover all exposed pipe & fittings through the wall.


.10 Chair carriers:
.1 Factory manufactured floor-mounted carrier systems for all wall-mounted 


fixtures.


3 Execution
3.1 INSTALLATION


.1 Mounting heights:
.1 Standard: to comply with manufacturer's recommendations unless otherwise 


indicated or specified.
.2 Wall-hung fixtures: as indicated, measured from finished floor.
.3 For barrier-free washroom: to comply with most stringent of either NBCC or 


CAN/CSA B651.


3.2 ADJUSTING
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.1 Conform to water conservation requirements specified this section.


.2 Adjustments:
.1 Adjust water flow rate to design flow rates.
.2 Adjust pressure to fixtures to ensure no splashing at maximum pressures.


.3 Checks:
.1 Aerators: operation, cleanliness.
.2 Vacuum breakers, backflow preventers: operation under all conditions.
.3 Wash fountains: operation of flow-actuating devices.


.4 Thermostatic controls:
.1 Verify temperature settings, operation of control, limit and safety controls.


END OF SECTION
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1 General
1.1 REFERENCES


.1 American Society for Testing and Materials International (ASTM).
.1 ASTM A126, Specification for Gray Iron Castings for Valves, Flanges and Pipe 


Fittings.
.2 ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.


.2 American Water Works Association (AWWA).
.1 AWWA C700, Cold Water Meters-Displacement Type, Bronze Main Case.
.2 AWWA C701, Cold Water Meters-Turbine Type for Customer Service.
.3 AWWA C702-1, Cold Water Meters-Compound Type.


.3 Canadian Standards Association (CSA International).
.1 CSA-B64 Series, Backflow Preventers and Vacuum Breakers.
.2 CSA-B79, Floor, Area and Shower Drains, and Cleanouts for Residential 


Construction.
.3 CSA-B356, Water Pressure Reducing Valves for Domestic Water Supply 


Systems.
.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS).


.1 Material Safety Data Sheets (MSDS).
.5 Plumbing and Drainage Institute (PDI).


.1 PDI-G101, Testing and Rating Procedure for Grease Interceptors with Appendix 
of Sizing and Installation Data.


.2 PDI-WH201, Water Hammer Arresters Standard.


1.2 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet for 
fixtures and equipment.


.2 Indicate dimensions, construction details and materials for specified items.


.3 Submit WHMIS MSDS material safety data sheets.  Indicate VOC's for adhesive 
and solvents during application and curing.


.3 Instructions: submit manufacturer's installation instructions.


.4 Manufacturers' Field Reports: manufacturers' field reports specified.


.5 Closeout submittals: submit maintenance and engineering data for incorporation into 
manual specified in Section 01 78 00 - Closeout Submittals, include:


.1 Description of plumbing specialties and accessories, giving manufacturers name, 
type, model, year and capacity.


.2 Details of operation, servicing and maintenance.


.3 Recommended spare parts list.


1.3 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


1.4 WASTE MANAGEMENT AND DISPOSAL
.1 Separate waste materials for reuse in accordance with Section 01 74 19 - Construction 


Waste Management Disposal.
.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.3 Collect and separate for disposal paper packaging material in appropriate on-site bins 


for recycling  in accordance with Waste Management Plan.
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.4 Divert unused metal materials from landfill to metal recycling facility as approved by 
Consultant.


.5 Fold up metal banding, flatten and place in designated area for recycling.


2 Products
2.1 FLOOR DRAINS


.1 Floor Drains to CSA B79.
.1 Type 1:  General duty; cast iron body round, adjustable head, 125mm, sediment 


basket, nickel bronze strainer, integral seepage pan and trap primer connection.  
.1 Acceptable material:  Zurn ZN-415-B5-P, J.R. Smith, Mifab, Watts.  


.2 Type 2:  Combination funnel floor drain; cast iron body with integral seepage 
pan, trap primer connection and nickel-bronze adjustable head strainer with 
integral funnel.


.1 Acceptable material:  Zurn ZN-415-BF-P, J.R. Smith, Mifab, Watts.
.3 Type 3:  Combination funnel floor drain with wide securing flange for wooden 


floors, body to match piping nickel bronze strainer, with integral funnel.
.1 Acceptable material:  Watts FD9 or equal. 


2.2 CLEANOUTS
.1 Cleanout Plugs: heavy cast iron male ferrule with brass screws and threaded brass or 


bronze plug. Sealing-caulked lead seat or neoprene gasket.
.1 Acceptable Material: Zurn, Z1400, J.R. Smith, Mifab, Watts.


.2 Access Covers:
.1 Wall Access: face or wall type, stainless steel square or round cover with flush 


head securing screws, bevelled edge frame complete with anchoring lugs.
.1 Acceptable material: Zurn ZANB-1460, Mifab, Enpoco, J.R. Smith.


.2 Floor Access: cast iron body and frame with adjustable secured nickel bronze 
top and:


.1 Plugs: bolted bronze with neoprene gasket.


.2 Cover for Unfinished Concrete Floors: cast iron round, gasket, vandal-
proof screws.


.1 Acceptable material: Zurn ZN-1400-VP, Mifab, Enpoco, J.R. 
Smith.


.3 Cover for Terrazzo Finish: polished nickel bronze with recessed cover for 
filling with terrazzo, vandal-proof locking screws.


.1 Acceptable material: Zurn ZN-1400-Z, Mifab, Enpoco, J.R. Smith.
.4 Cover for Tile and Linoleum Floors: polished nickel bronze with recessed 


cover for linoleum or tile infill, complete with vandal-proof locking screws.
.1 Acceptable material: Zurn ZN-1400-X, Mifab, Enpoco, J.R. Smith.


.5 Cover for Carpeted Floors: polished nickel bronze with deep flange cover 
for carpet infill, complete with carpet retainer vandal-proof locking 
screws.


2.3 NON-FREEZE WALL HYDRANTS
.1 Recessed with integral hose connection vacuum breaker, NPS 3/4 hose outlet, 


removable operating key, polished nickel bronze finish, non-freeze, encased, anti-
siphon, automatic draining, wall clamp, ceramic disc cartridge.  Lead free construction.  
Provide to suit wall thickness.


.1 Acceptable Material: Zurn Z-1320-XL-WC, J.R. Smith, Mifab, Watts.


2.4 WATER HAMMER ARRESTORS
.1 Stainless steel or copper construction, bellows or piston type: to PDI-WH201.
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.1 Acceptable Material: Zurn Z-1700, J.R. Smith, Mifab, Precision Plumbing 
Products.


2.5 BACK FLOW PREVENTERS
.1 Preventers: to CSA-B64 Series, application as indicated.


.1 Reduced Pressure Principle Type: up to NPS 10 c/w isolation valves on inlet and 
outlet, two independent check valves, test cocks, internal relief valve, acess 
cover, inlet strainer and air gap drain.


.1 Acceptable Material: Watts 909, Conbraco, Wilkins 375 or 975.
.2 Double Check Valve Assembly: up to NPS 12 c/w isolation valves on inlet and outlet, two 


independent check valves, test cocks and inlet strainer.
.1 Acceptable Material: Watts 007 or 774, Conbraco, Wilkins 350 or 950.


2.6 HOSE BIBBS
.1 Bronze construction complete with integral hose connection vacuum breaker, hose 


thread spout, replaceable composition disc, and chrome plated in finished areas.
.1 Acceptable Material:  Watts IHB-1, Zurn..


2.7 TRAP SEAL PRIMERS
.1 For single fixtures only: Brass, with integral vacuum breaker, NPS1/2 solder ends, 


NPS1/2 drip line connection.
.1 Acceptable material: Precision plumbing products PR-500, Mifab MR-500


.2 Up to four fixtures:  Metered water quantity from distribution unit.  Locate maximum 3 m 
from fixture.


.1 Acceptable material: Precision plumbing product, PI-5006/w DV-4, Mifab M2-500 
c/w MI-DU.  


.3 Up to 12 fixtures:  Electronic trap priming manifold with:
.1 Backflow Preventer or Air Gap
.2 Pre-set 24 hour time clock
.3 Manual override switch
.4 120V solenoid valve
.5 120V or 3-wire connection
.6 NPS 3/4 inlet connection
.7 Calibrated manifold
.8 Water hammer arrestor
.9 Mounted in steel cabinet
.10 Compression outlet fittings
.11 Inlet shutoff valve
.12 Supplies minimum 59 ml at 138 kPa.


.1 Acceptable material: Mifab MI-300


2.8 STRAINERS
.1 860 kPa, Y type with 20 mesh, monel, bronze or stainless steel removable screen.
.2 NPS2 and under, bronze body, screwed ends, with brass cap, tapped blow-off 


connection and plug.
.3 NPS2 1/2 and over, cast iron body, flanged ends, with bolted cap and tapped blow-off 


connection with bronze ball valve.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
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data sheet.


3.2 INSTALLATION
.1 Install in accordance with National Plumbing Code of Canada, and.
.2 Install in accordance with manufacturer's instructions and as specified.


3.3 CLEANOUTS
.1 Install cleanouts at base of soil and waste stacks, and rainwater leaders, at locations 


required code, and as indicated.
.2 Bring cleanouts to wall or finished floor unless serviceable from below floor.
.3 Building drain cleanout and stack base cleanouts: line size to maximum NPS4.


3.4 NON-FREEZE WALL HYDRANTS
.1 Install 600 mm above finished grade unless otherwise indicated.


3.5 WATER HAMMER ARRESTORS
.1 Install on branch supplies to fixtures or group of fixtures where indicated.


3.6 BACK FLOW PREVENTORS
.1 Install in accordance with CSA-B64 Series, where indicated and elsewhere as required 


by code or the Authority Having Jurisdiction.
.1 Reduced pressure type where backflow would constitute health hazard.
.2 Double check type where backflow would constitute a nuisance or be 


aesthetically objectionable or material which would not constitute a health 
hazard.


.2 Pipe discharge to terminate over nearest drain and/or service sink.


3.7 BACKWATER VALVES
.1 Install in main sewer lines, where indicated.
.2 Install in access pit as indicated.


3.8 HOSE BIBBS AND SEDIMENT FAUCETS
.1 Install at bottom of risers, at low points to drain systems, and as indicated.


3.9 TRAP SEAL PRIMERS
.1 Install for floor drains and elsewhere, as indicated.
.2 Install on cold water supply to nearest frequently used plumbing fixture, in concealed 


space, to approval of Consultant.
.3 Install PEX piping to floor drain or fixture.


3.10 STRAINERS
.1 Install with sufficient room to remove basket.


3.11 WATER METERS
.1 Install water meter provided by local water authority.
.2 Install water meter as indicated.


3.12 WATER MAKE-UP ASSEMBLY
.1 Install on valved bypass.
.2 Pipe discharge from relief valve to nearest floor drain.


3.13 START-UP
.1 General:


.1 In accordance with Section 01 91 13 - General Commissioning Requirements: 
General Requirements, supplemented as specified herein.


.2 Timing: start-up only after:
.1 Pressure tests have been completed.
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.2 Disinfection procedures have been completed.


.3 Certificate of static completion has been issued.


.4 Water treatment systems operational.
.3 Provide continuous supervision during start-up.


3.14 TESTING AND ADJUSTING
.1 General:


.1 In accordance with Section 01 91 13 - General Commissioning Requirements : 
General Requirements, supplemented as specified.


.2 Timing:
.1 After start-up deficiencies rectified.
.2 After certificate of completion has been issued by authority having jurisdiction.


.3 Application tolerances:
.1 Pressure at fixtures: +/- 70kPa.
.2 Flow rate at fixtures: +/- 20%.


.4 Adjustments:
.1 Verify that flow rate and pressure meet design criteria.
.2 Make adjustments while flow rate or withdrawal is (1) maximum and (2) 25% of 


maximum and while pressure is (1) maximum and (2) minimum.
.5 Floor drains:


.1 Verify operation of trap seal primer.


.2 Prime, using trap primer. Adjust flow rate to suit site conditions.


.3 Check operations of flushing features.


.4 Check security, accessibility, removeability of strainer.


.5 Clean out baskets.
.6 Vacuum breakers, backflow preventers, backwater valves:


.1 Test tightness, accessibility for O&M of cover and of valve.


.2 Simulate reverse flow and back-pressure conditions to test operation of vacuum 
breakers, backflow preventers.


.3 Verify visibility of discharge from open ports.
.7 Roof drains:


.1 Check location at low points in roof.


.2 Check security, removeability of dome.


.3 Adjust weirs to suit actual roof slopes, meet requirements of design.


.4 Clean out sumps.


.5 Verify provisions for movement of roof systems.
.8 Access doors:


.1 Verify size and location relative to items to be accessed.
.9 Cleanouts:


.1 Verify covers are gas-tight, secure, yet readily removable.
.10 Water hammer arrestors:


.1 Verify proper installation of correct type of water hammer arrester.
.11 Wall, Ground hydrants:


.1 Verify complete drainage, freeze protection.


.2 Verify operation of vacuum breakers.
.12 Pressure regulators, PRV assemblies:


.1 Adjust settings to suit locations, flow rates, pressure conditions.
.13 Strainers:


.1 Clean out repeatedly until clear.


.2 Verify accessibility of cleanout plug and basket.
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.3 Verify that cleanout plug does not leak.
.14 Grease interceptors:


.1 Activate, using manufacturer's recommended procedures and materials.
.15 Hose bibbs, sediment faucets:


.1 Verify operation at all low points.
.16 Hydronic system water Make-up Assembly:


.1 Verify operation.
.17 Water meters:


.1 Verify calibration certificate.
.18 Dilution Tank:


.1 Install as per manufacturer's instructions.
.19 Commissioning Reports:


.1 In accordance with Section 01 91 13 - General Commissioning Requirements: 
Reports, supplemented as specified.


.20 Training:
.1 In accordance with Section 01 91 13 - General Commissioning Requirements: 


Training of O&M Personnel, supplemented as specified.
.2 Demonstrate full compliance with Design Criteria.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section includes:
.1 The supply and installation of washroom fixtures and trim.


.2 Products installed but not supplied under this Section:
.1 Install rough-in for equipment supplied by others, complete with valves on hot 


and cold water supplies, waste and vent.
.2 Equipment installed by others:


.1 Connect with unions.
.3 Equipment not installed:


.1 Capped for future connection by others.


1.2 REFERENCES
.1 Canadian Standards Association (CSA International).


.1 CAN/CSA-B45 Series-02, Plumbing Fixtures.


.2 CAN/CSA-B125-01, Plumbing Fittings.


.3 CSA Standards\CSA-B561-04, Barrier-Free Design.


1.3 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets.
.3 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal 


Procedures.
.4 Indicate fixtures and trim:


.1 Dimensions, construction details, roughing-in dimensions.


.2 Factory-set water consumption per flush at recommended pressure.


.3 For water closets, urinals: minimum pressure required for flushing.
.5 Closeout Submittals:


.1 Provide maintenance data including monitoring requirements for incorporation 
into manuals specified in Section 01 78 00 - Closeout Submittals.


.2 Include:
.1 Description of fixtures and trim, giving manufacturer's name, type, model, 


year, capacity.
.2 Details of operation, servicing, maintenance.
.3 List of recommended spare parts.


1.4 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


1.5 DELIVERY STORAGE AND DISPOSAL
.1 Waste Management and Disposal:


.1 Separate waste materials for reuse in accordance with Section 01 74 19 -
Construction Waste Management Disposal.


.2 Collect and separate for disposal paper packaging material in appropriate on-site 
bins for recycling  in accordance with Waste Management Plan.


.3 Fold up metal banding, flatten and place in designated area for recycling.


1.6 ACCEPTABLE MATERIAL
.1 Fixtures: American Standard, AMI Novanni, Eljer, Toto, Kindred, Caroma, Kohler, Zurn.
.2 Trim: Delta, Chicago Faucets, Powers, Crane, Sloan, Zurn.
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2 Products
2.1 MANUFACTURED UNITS


.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.


.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.


.3 Exposed plumbing brass to be chrome plated.


.4 Number, locations: architectural drawings to govern.


.5 Fixtures in any one location to be product of one manufacturer and of same type.


.6 Trim in any one location to be product of one manufacturer and of same type.


.7 Water closets:
.1 WC-1 : Floor-mounted, flush tank for handicapped.


.1 Top of seat to be between 400 mm and 460 mm from finished floor.


.2 Bowl: vitreous china, floor mounted, syphon jet, elongated rim, close-
coupled, bolt caps.


.3 Closet tank: vitreous china with tank liner, flapper type 3" flush valve 
assembly for ultra low flush cycle: factory set to 6 litres/flush.


.4 Acceptable material: Zurn 5552-K..
.8 Water Closet Seats


.1 Seat: white, elongated, open front, moulded solid plastic, less cover, stainless 
steel check hinges, stainless steel insert post.


.2 Acceptable material: CENTOGO AM 500 STSCC.
.9 Washroom Lavatories:


.1 L-1 : Wall-hung, integral back:
.1 Vitreous china, with splash lip, soap depressions, supply openings on 


200 mm centres, overflow. Size: 500 x 450mm.
.2 Acceptable material: Zurn Z5344.


.10 Washroom Lavatory Trim:
.1 Chrome plated brass, single handed mixing faucet, mixing spout, washerless, 


aerator, handle.
.1 Provide accessories to limit maximum flow rate to 8.35 l/minute at 413 


kPa.
.2 Acceptable material: Delta 21C134.


.11 Fixture piping:
.1 Hot and cold water supplies to fixtures:


.1 Chrome plated flexible metal supply pipes with screw driver stop, 
reducer, escutcheon.


.2 Waste:
.1 Brass P trap with clean out on fixtures not having integral trap.
.2 Chrome plated in exposed places.
.3 Escutcheon to properly cover all exposed pipe & fittings through the wall.


.12 Chair carriers:
.1 Factory manufactured floor-mounted carrier systems for wall-mounted fixtures.
.2 Acceptable material: J.R. Smith or Equal.


3 Execution
3.1 INSTALLATION


.1 Mounting heights:
.1 Standard: to comply with manufacturer's recommendations unless otherwise 


indicated or specified.
.2 Wall-hung fixtures: as indicated, measured from finished floor.
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.3 For barrier-free washroom: to comply with most stringent of either NBCC or 
CAN/CSA B651.


3.2 ADJUSTING
.1 Conform to water conservation requirements specified this section.
.2 Adjustments:


.1 Adjust water flow rate to design flow rates.


.2 Adjust pressure to fixtures to ensure no splashing at maximum pressures.


.3 Adjust flush valves to suit actual site conditions.


.4 Automatic flush valves for WC's: set controls to prevent unnecessary flush cycles 
during silent hours.


.3 Checks:
.1 Water closets: flushing action.
.2 Aerators: operation, cleanliness.
.3 Vacuum breakers, backflow preventers: operation under all conditions.


.4 Thermostatic controls:
.1 Verify temperature settings, operation of control, limit and safety controls.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 The supply and installation of showers and bathtubs, along with associated trim.


.2 Products installed but not supplied under this Section:
.1 Install rough-in for equipment supplied by others, complete with valves on hot 


and cold water supplies, waste and vent.
.2 Equipment installed by others.


.1 Connect with unions.
.3 Equipment not installed.


.1 Capped for future connection by others.


1.2 REFERENCES
.1 Canadian Standards Association (CSA International).


.1 CAN/CSA-B45 Series-02, Plumbing Fixtures.


.2 CAN/CSA-B125-F01, Plumbing Fittings.


.3 CSA Standards\CSA-B561-04, Barrier-Free Design.


1.3 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with 


Section 02 61 33 - Hazardous Materials.
.1 Submit shop drawings and product data in accordance with Section 01 33 00 -


Submittal Procedures.
.2 Indicate, for all fixtures and trim:


.1 Dimensions, construction details, roughing-in dimensions.
.3 Closeout Submittals:


.1 Provide maintenance data including monitoring requirements for incorporation 
into manuals specified in Section 01 78 00 - Closeout Submittals.


.2 Include:
.1 Description of fixtures and trim, giving manufacturer's name, type, model, 


year, capacity.
.2 Details of operation, servicing, maintenance.
.3 List of recommended spare parts.


1.4 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


1.5 DELIVERY STORAGE AND DISPOSAL
.1 Waste Management and Disposal:


.1 Separate waste materials for reuse in accordance with Section 01 74 19 -
Construction Waste Management Disposal.


.2 Collect and separate for disposal paper packaging material in appropriate on-site 
bins for recycling  in accordance with Waste Management Plan.


.3 Fold up metal banding, flatten and place in designated area for recycling.


2 Products
2.1 MANUFACTURED UNITS


.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.
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.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.


.3 Exposed plumbing brass to be chrome plated.


.4 Number, locations: architectural drawings to govern.


.5 Fixtures in any one location to be product of one manufacturer and of same type.


.6 Trim in any one location to be product of one manufacturer and of same type.


2.2 EYE WASH UNIT (EW-1)
.1 Eyewash certified to meet ANSI Z358.11.
.2 Wall-mounted eye/face wash shall include stainless steel round blow, eye / face laminar 


wash head with integral yellow plastic dust cover, chrome-plated brass stay-open ball 
valve equipped with stainless steel ball and stem, 3.7 GPM flow control, chrome-plated 
brass in-line 50 x 50 mesh water strainer and foam filter.   Unit shall also include 16 
gauge Type 304 stainless steel wall bracket, chrome plated trap, universal sign, 1/2" IPS 
inlet and 1-1/2" IPS outlet.  


.3 Acceptable material:
.1 HAWS 7360BT-7460BT, Acorn Safety.  


.4 Mixing valve:
.1 Thermostatic mixing valve that mixes hot and cold water for the tempering of 


eye / face wash units at a maximum flow rate of 7 GPM.  
.2 Provide with thermostat and cabinet.
.3 Acceptable material:


.1 Lawler 911 E/F-84909.  


3 Execution
3.1 INSTALLATION


.1 Mounting heights:
.1 Standard: to comply with manufacturer's recommendations unless otherwise 


indicated or specified.
.2 Physically handicapped: to comply with most stringent of either NBCC or CAN/


CSA B651.


3.2 ADJUSTING
.1 Conform to water conservation requirements specified this section.
.2 Adjustments:


.1 Adjust water flow rate to design flow rates.


.2 Adjust pressure to fixtures to ensure no splashing at maximum pressures.
.3 Checks:


.1 Aerators: operation, cleanliness.


.2 Vacuum breakers, backflow preventers: operation under all conditions.
.4 Thermostatic controls:


.1 Verify temperature settings, operation of control, limit and safety controls.
.5 Eyewash:


.1 Verify operation of tempered water assemblies.


.2 Verify proper discharge temperature setpoint for all tempered water assemblies 
including those serving emergency fixtures.


.3 Fill-out and provide signed off ANSI Z358.1 compliance checklist. 


END OF SECTION
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1 General
1.1 USE OF SYSTEMS


.1 Use of new permanent heating and/or ventilating systems for supplying temporary heat 
or ventilation is permitted only under following conditions:


.1 Entire system is complete, pressure tested, cleaned, flushed out.


.2 Specified water treatment system has been commissioned, water treatment is 
being continuously monitored.


.3 Building has been closed in, areas to be heated/ventilated are clean and will not 
thereafter be subjected to dust-producing processes.


.4 There is no possibility of damage from any cause.


.5 Supply ventilation systems are protected by 60 % filters, inspected daily, 
changed every week or more frequently as required.


.6 Return systems have approved filters over openings, inlets, outlets.


.7 All systems will be:
.1 Operated as per manufacturer's recommendations and instructions.
.2 Operated by Contractor.
.3 Monitored continuously by Contractor.


.8 Warranties and guarantees are not thereby relaxed.


.9 Regular preventive and other manufacturers recommended maintenance 
routines are performed by Contractor at his own expense and under supervision 
of Consultant..


.10 Refurbish entire system before static completion; clean internally and externally, 
restore to "as- new" condition, replace filters in air systems.


.2 Filters specified in this Section are over and above those specified in other Sections of 
this project.


.3 Exhaust systems are not included in approvals for temporary heating ventilation.


END OF SECTION
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1 General
1.1 SUBMITTALS


.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.


.2 Shop drawings; submit drawings stamped and signed for review by Owner's 
representative.


.3 Shop drawings to show:
.1 Mounting arrangements.
.2 Operating and maintenance clearances.


.4 Shop drawings and product data accompanied by:
.1 Detailed drawings of bases, supports, and anchor bolts.
.2 Acoustical sound power data, where applicable.
.3 Points of operation on performance curves.
.4 Manufacturer to certify current model production.
.5 Certification of compliance to applicable codes.


.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: 
use MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph 
number.


.6 Closeout Submittals:
.1 Provide operation and maintenance data for incorporation into manual specified 


in Section 01 78 00 - Closeout Submittals.
.2 Operation and maintenance manual approved by, and final copies deposited 


with, Consultant before final inspection.
.3 Operation data to include:


.1 Control schematics for systems including environmental controls.


.2 Description of systems and their controls.


.3 Description of operation of systems at various loads together with reset 
schedules and seasonal variances.


.4 Operation instruction for systems and component.


.5 Description of actions to be taken in event of equipment failure.


.6 Valves schedule and flow diagram.


.7 Colour coding chart.
.4 Maintenance data to include:


.1 Servicing, maintenance, operation and trouble-shooting instructions for 
each item of equipment.


.2 Data to include schedules of tasks, frequency, tools required and task 
time.


.5 Performance data to include:
.1 Equipment manufacturer's performance datasheets with point of 


operation as left after commissioning is complete.
.2 Equipment performance verification test results.
.3 Special performance data as specified.
.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 


- Testing, Adjusting and Balancing for HVAC.
.6 Approvals:


.1 Submit 2 copies of draft Operation and Maintenance Manual to 
Consultant for approval. Submission of individual data will not be 
accepted unless directed by Consultant.


.2 Make changes as required and re-submit as directed by Consultant.
.7 Additional data:
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.1 Prepare and insert into operation and maintenance manual additional 
data when need for it becomes apparent during specified demonstrations 
and instructions.


.8 Site records:
.1 Consultant will provide 1 set of reproducible mechanical drawings. 


Provide sets of white prints as required for each phase of work. Mark 
changes as work progresses and as changes occur. Include changes to 
existing mechanical systems, control systems and low voltage control 
wiring.


.2 Transfer information weekly to reproducibles, revising reproducibles to 
show work as actually installed.


.3 Use different colour waterproof ink for each service.


.4 Make available for reference purposes and inspection.
.9 As-built drawings:


.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize 
production of as-built drawings.


.2 Identify each drawing in lower right hand corner in letters at least 12 mm 
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN 
REVISED TO SHOW MECHANICAL SYSTEMS AS 
INSTALLED" (Signature of Contractor) (Date).


.3 Submit to Consultant for approval and make corrections as directed.


.4 Perform testing, adjusting and balancing for HVAC using as-built 
drawings.


.5 Submit completed reproducible as-built drawings with Operating and 
Maintenance Manuals.


.10 Submit copies of as-built drawings for inclusion in final TAB report.


1.2 QUALITY ASSURANCE
.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
.2 Health and Safety Requirements: do construction occupational health and safety in 


accordance with Section 01 35 29 - Health, Safety and Emergency Response 
Procedures.


1.3 MAINTENANCE
.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as 


follows:
.1 One set of packing for each pump.
.2 One casing joint gasket for each size pump.
.3 One head gasket set for each heat exchanger.
.4 One glass for each gauge glass.
.5 One filter cartridge or set of filter media for each filter or filter bank in addition to 


final operating set.
.2 Provide one set of special tools required to service equipment as recommended by 


manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.
.3 Furnish one commercial quality grease gun, grease and adapters to suit different types 


of grease and grease fittings.


1.4 DELIVERY, STORAGE, AND HANDLING
.1 Waste Management and Disposal:


.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse in accordance with Section 01 74 00 - Cleaning and Waste 
Management.


Queens County Highway Depot, Brackley, PE Section 23 05 00
Pandemic Warehouse Common Work Results for HVAC
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


2 Products
2.1 MATERIALS


.1 All materials used on this project shall be new and CSA approved unless noted 
otherwise.


3 Execution
3.1 PAINTING REPAIRS AND RESTORATION


.1 Do painting in accordance with  Section 09 91 00 - Painting.


.2 Prime and touch up marred finished paintwork to match original.


.3 Restore to new condition, finishes which have been damaged.


3.2 CLEANING
.1 Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork 


and air handling units.  Protect open ends of ducts, diffusers, grilles and registers during 
construction to prevent ingress of dust and dirt into interior of ducts.


3.3 FIELD QUALITY CONTROL
.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control 


and submit report as described in PART 1 - SUBMITTALS.
.1 Submit tests as specified in other sections of this specification.


.2 Manufacturer's Field Services:
.1 Obtain written report from manufacturer verifying compliance of Work, in 


handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.


.2 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product installation in 
accordance with manufacturer's instructions.


.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 
ASSURANCE.


3.4 DEMONSTRATION
.1 Consultant will use equipment and systems for test purposes prior to acceptance. 


Supply labour, material, and instruments required for testing.
.2 Supply tools, equipment and personnel to demonstrate and instruct operating and 


maintenance personnel in operating, controlling, adjusting, trouble-shooting and 
servicing of all systems and equipment during regular work hours, prior to acceptance.


.3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part 
of instruction materials.


.4 Instruction duration time requirements as specified in appropriate sections.


.5 Consultant will record these demonstrations on video tape for future reference.


3.5 PROTECTION
.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with 


materials appropriate to system.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 07 84 00 - Firestopping.


.2 Section 23 08 02 - Cleaning and Start-up of Mechanical Piping Systems.


1.2 REFERENCES
.1 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.


1.3 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 19 -


Construction Waste Management Disposal.
.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.3 Collect and separate for disposal paper packaging material in appropriate on-site for 


recycling in accordance with Waste Management Plan.
.4 Divert unused metal materials from landfill to metal recycling facility approved by 


Consultant.


2 Products
2.1 NOT USED


.1 Not Used.


3 Execution
3.1 CONNECTIONS TO EQUIPMENT


.1 In accordance with manufacturer's instructions unless otherwise indicated.


.2 Use valves and either unions or flanges for isolation and ease of maintenance and 
assembly.


.1 Unions are not required in installations using grooved mechanical couplings (the 
coupling shall serve as the union).


.3 Use double swing joints when equipment mounted on vibration isolation and when piping 
subject to movement.


.4 The flexible ground joint couplings may be used in lieu of a flexible connector at 
equipment connections for vibration attenuation and stress relief, coupling shall be 
placed in close proximity to the source of vibration.


3.2 CLEARANCES
.1 Provide clearance around systems, equipment and components for observation of 


operation, inspection, servicing, maintenance and as recommended by manufacturer.
.2 Provide space for disassembly, removal of equipment and components as 


recommended by manufacturer or as indicated (whichever is greater) without 
interrupting operation of other system, equipment, components.


3.3 DRAINS
.1 Install piping with grade in direction of flow except as indicated.
.2 Install drain valve at low points in piping systems, at equipment and at section isolating 


valves.
.3 Pipe each drain valve discharge separately to above floor drain. Discharge to be visible.
.4 Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end 


male thread, cap and chain.


3.4 AIR VENTS
.1 Install automatic air vents at high points in piping systems.
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.2 Install isolating valve at each automatic air valve.


.3 Install drain piping to approved location and terminate where discharge is visible.


3.5 DIELECTRIC COUPLINGS
.1 General: Compatible with system, to suit pressure rating of system.
.2 Locations: Where dissimilar metals are joined.
.3 NPS 2 and under: isolating unions or bronze valves.


.1 Waterway fittings shall be complete with thermoplastic liner.
.4 Over NPS 2: Isolating flanges.


.1 Waterway fittings shall be complete with thermoplastic liner.


3.6 PIPEWORK INSTALLATION
.1 Installed by certified journey person.
.2 Screwed fittings jointed with Teflon tape.
.3 Protect openings against entry of foreign material.
.4 Grooved joint couplings and fittings shall be installed in accordance with the 


manufacturer's written installation instructions.
.1 Gaskets shall be verified as suitable for the intended service prior to installation. 


Gaskets shall be molded and produced by the coupling manufacturer.
.2 The grooved coupling manufacturer's factory trained representative shall provide 


on-site training for contractor's field personnel in the use of grooving tools, 
application of groove, and installation of grooved joint products. The 
manufacturer's representative shall periodically visit the jobsite and review 
installation. Contractor shall remove and replace any joints deemed improperly 
installed.


.5 Push-to-connect piping: Prepare copper tube and install in strict accordance with 
installation instructions. Pipe ends shall be cleaned, free from indentations, projections, 
burrs and foreign matter. Use a tube preparation tool as supplied by the manufacturer to 
clean and make installation mark. Push copper tube into fittings to installation depth 
mark, per installation instructions. Keep fittings free of dirt and oil.


.6 Saddle type branch fittings may be used on mains if branch line is no larger than half the 
size of main.


.1 Hole saw (or drill) and ream main to maintain full inside diameter of branch line 
prior to welding saddle.


.7 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or 
perpendicular to building lines.


.8 Install concealed pipework to minimize furring space, maximize headroom, conserve 
space.


.9 Slope piping, except where indicated, in direction of flow for positive drainage and 
venting.


.10 Install, except where indicated, to permit separate thermal insulation of each pipe.


.11 Group piping wherever possible and as indicated.


.12 Ream pipes, remove scale and other foreign material before assembly.


.13 Use eccentric reducers at pipe size changes to ensure positive drainage and venting.


.14 Provide for thermal expansion as indicated.


.15 Valves:
.1 Install in accessible locations.
.2 Remove interior parts before soldering.
.3 Install with stems above horizontal position unless otherwise indicated.
.4 Valves accessible for maintenance without removing adjacent piping.
.5 Install globe valves in bypass around control valves.
.6 Use ball or butterfly valves at branch take-offs for isolating purposes except 
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where otherwise specified.
.7 Install butterfly valves on chilled water and related condenser water systems 


only.
.8 Install butterfly valves between weld neck flanges to ensure full compression of 


liner.
.9 Install ball valves for glycol service.
.10 Use chain operators on valves NPS 2-1/2 and larger where installed more than 


2400 mm above floor in Mechanical Rooms.
.16 Check Valves:


.1 Install silent check valves on discharge of pumps and in vertical pipes with 
downward flow and elsewhere as indicated.


.2 Install swing check valves in horizontal lines on discharge of pumps and 
elsewhere as indicated.


3.7 SLEEVES
.1 General: Install where pipes pass through masonry, concrete structures, fire rated 


assemblies, and elsewhere as indicated.
.2 Material: Schedule 40 black steel pipe.
.3 Construction: Foundation walls and where sleeves extend above finished floors to have 


annular fins continuously welded on at mid-point.
.4 Sizes: 6 mm minimum clearance between sleeve and uninsulated pipe or between 


sleeve and insulation.
.5 Installation:


.1 Concrete, masonry walls, concrete floors on grade: Terminate flush with finished 
surface.


.2 Other floors: Terminate 25 mm above finished floor.


.3 Before installation, paint exposed exterior surfaces with heavy application of 
zinc-rich paint to CAN/CGSB-1.181.


.6 Sealing:
.1 Foundation walls and below grade floors: Fire retardant, waterproof non-


hardening mastic.
.2 Elsewhere: Provide space for firestopping. Maintain fire rating integrity.
.3 Sleeves installed for future use: Fill with lime plaster or other easily removable 


filler.
.4 Ensure no contact between copper pipe or tube and sleeve.


3.8 ESCUTCHEONS
.1 Install on pipes passing through walls, partitions, floors, and ceilings in finished areas.
.2 Construction: One piece type with set screws. Chrome or nickel plated brass or type 302 


stainless steel.
.3 Sizes: Outside diameter to cover opening or sleeve. Inside diameter to fit around pipe or 


outside of insulation if so provided.


3.9 PREPARATION FOR FIRESTOPPING
.1 Material and installation within annular space between pipes, ducts, insulation and 


adjacent fire separation to Section 07 84 00 - Firestopping.
.2 Uninsulated unheated pipes not subject to movement: No special preparation.
.3 Uninsulated heated pipes subject to movement: Wrap with non-combustible smooth 


material to permit pipe movement without damaging firestopping material or installation.
.4 Insulated pipes and ducts: Ensure integrity of insulation and vapour barriers.


3.10 FLUSHING OUT OF PIPING SYSTEMS
.1 In accordance with Section 23 08 02 - Cleaning and Start-up of Mechanical Piping 
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Systems.
.2 Before start-up, clean interior of piping systems in accordance with requirements of 


Section 01 74 00 - Cleaning and Waste Management, supplemented as specified in 
relevant sections of Division 23.


.3 Preparatory to acceptance, clean and refurbish equipment and leave in operating 
condition, including replacement of filters in piping systems.


3.11 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK
.1 Advise Consultant 48 hours minimum prior to performance of pressure tests.
.2 Pipework: Test as specified in relevant sections of Division 23.
.3 Maintain specified test pressure without loss for 4 hours minimum unless specified for 


longer period of time in relevant sections of Division 23.
.4 Prior to tests, isolate equipment and other parts which are not designed to withstand test 


pressure or media.
.5 Conduct tests in presence of Consultant.  Work to be carried out in off hours after 5 p.m., 


weekends or holidays.
.6 Pay costs for repairs or replacement, retesting, and making good. Consultant to 


determine whether repair or replacement is appropriate.
.7 Insulate or conceal work only after approval and certification of tests by Consultant.


3.12 EXISTING SYSTEMS
.1 Connect into existing piping systems at times approved by Consultant. Work to be 


carried out in off hours after 5 p.m., weekends or holidays.
.2 Request written approval 10 days minimum, prior to commencement of work.
.3 Be responsible for damage to existing plant by this work.
.4 Ensure daily clean-up of existing areas.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Electrical motors, drives and guards for mechanical equipment and systems.
.2 Supplier and installer responsibility indicated in Motor, Control and Equipment 


Schedule on electrical drawings and related mechanical responsibility is 
indicated on Mechanical Equipment Schedule on mechanical drawings.


.3 Control wiring and conduit is specified in Division 26 except for conduit, wiring 
and connections below 50 V which are related to control systems specified in 
Division 22 and 23. Refer to Division 26 for quality of materials and 
workmanship.


1.2 REFERENCES
.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)


.1 ASHRAE 90.1, Energy Standard for Buildings Except Low-Rise Residential 
Buildings (IESNA cosponsored; ANSI approved; Continuous Maintenance 
Standard).


.2 Electrical Equipment Manufacturers' Association Council (EEMAC)


.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).


1.3 SUBMITTALS
.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.1 Submit two copies of Workplace Hazardous Materials Information 
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 
with Section 01 33 00 - Submittal Procedures.


.2 Shop Drawings: submit drawings stamped and signed by professional engineer 
registered or licensed in Province of work.


.3 Closeout Submittals
.1 Provide maintenance data for motors, drives and guards for 


incorporation into manual specified in Section 01 78 00 - Closeout 
Submittals.


1.4 QUALITY ASSURANCE
.1 Regulatory Requirements: work to be performed in compliance with CEPA.
.2 Health and Safety Requirements: do construction occupational health and safety in 


accordance with Section 01 35 29 - Health, Safety and Emergency Response 
Procedures.


1.5 DELIVERY, STORAGE, AND HANDLING
.1 Packing, shipping, handling and unloading:


.1 Deliver, store and handle in accordance with Section 01 61 00 - Common 
Product Requirements.


.2 Deliver, store and handle materials in accordance with manufacturer's written 
instructions.


.2 Waste Management and Disposal:
.1 Construction/Demolition Waste Management and Disposal: separate waste 


materials for reuse in accordance with Section 01 74 19 - Construction Waste 
Management Disposal.
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2 Products
2.1 GENERAL


.1 Motors: premium efficiency, in accordance with local utility company standards and to 
ASHRAE 90.1.


2.2 MOTORS
.1 Provide motors for mechanical equipment as specified.
.2 Motors under 560 W (3/4 HP): speed as indicated, continuous duty, built-in overload 


protection, resilient mount, single phase, 120 V, unless otherwise specified or indicated.
.3 Motors 560 W (3/4 HP) and larger: EEMAC Class B, squirrel cage induction, speed as 


indicated, continuous duty, drip proof, ball bearing, maximum temperature rise 40 
degrees C, 3 phase, 208 V, unless otherwise specified or indicated.


2.3 TEMPORARY MOTORS
.1 If delivery of specified motor will delay completion or commissioning work, install motor 


approved by Consultant for temporary use. Work will only be accepted when specified 
motor is installed.


2.4 BELT DRIVES
.1 Fit reinforced belts in sheave matched to drive. Multiple belts to be matched sets.
.2 Use cast iron or steel sheaves secured to shafts with removable keys unless otherwise 


indicated.
.3 For motors under 10 HP : standard adjustable pitch drive sheaves, having plus or minus 


10% range. Use mid-position of range for specified r/min.
.4 For motors 10 HP and over: sheave with split tapered bushing and keyway having fixed 


pitch unless specifically required for item concerned. Provide sheave of correct size to 
suit balancing.


.5 Correct size of sheave determined during commissioning.


.6 Minimum drive rating: 1.5 times nameplate rating on motor. Keep overhung loads within 
manufacturer's design requirements on prime mover shafts.


.7 Motor slide rail adjustment plates to allow for centre line adjustment.


.8 Supply one set of spare belts for each set installed in accordance with Section 01 78 00 
- Closeout Submittals.


2.5 DRIVE GUARDS
.1 Provide guards for unprotected drives.
.2 Guards for belt drives;


.1 Expanded metal screen welded to steel frame.


.2 Minimum 1.2 mm thick sheet metal tops and bottoms.


.3 38 mm dia holes on both shaft centres for insertion of tachometer.


.4 Removable for servicing.
.3 Provide means to permit lubrication and use of test instruments with guards in place.
.4 Install belt guards to allow movement of motors for adjusting belt tension.-
.5 Guard for flexible coupling:


.1 "U" shaped, minimum 1.6 mm thick galvanized mild steel.


.2 Securely fasten in place.


.3 Removable for servicing.
.6 Unprotected fan inlets or outlets:


.1 Wire or expanded metal screen, galvanized, 19 mm mesh.


.2 Net free area of guard: not less than 80% of fan openings.


.3 Securely fasten in place.


.4 Removable for servicing.
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3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 Fasten securely in place.
.2 Make removable for servicing, easily returned into, and positively in position.


3.3 FIELD QUALITY CONTROL
.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control 


and submit report as described in PART 1 - SUBMITTALS.
.1 As specified in other sections of this specification.


.2 Manufacturer's Field Services:
.1 Obtain written report from manufacturer verifying compliance of Work, in 


handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.


.2 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product installation in 
accordance with manufacturer's instructions.


.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 
ASSURANCE.


3.4 CLEANING
.1 Proceed in accordance with Section 01 74 00 - Cleaning and Waste Management.
.2 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 SECTION INCLUDES


.1 Materials and installation for thermometers and pressure gauges in piping systems.


1.2 RELATED REQUIREMENTS
.1 Section 23 05 54 - Mechanical Identification.


1.3 REFERENCES
.1 American Society of Mechanical Engineers (ASME).


.1 ASME B40.100, Pressure Gauges and Gauge Attachments.


.2 ASME B40.200, Thermometers, Direct Reading and Remote Reading.
.2 Canadian General Standards Board (CGSB).


.1 CAN/CGSB-14.4, Thermometers, Liquid-in-Glass, Self Indicating, Commercial/
Industrial Type.


.2 CAN/CGSB-14.5, Thermometers, Bimetallic, Self-Indicating, Commercial/
Industrial Type.


1.4 SUBMITTALS
.1 Submittals  in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit manufacturer's product data for following items:


.1 Thermometers.


.2 Pressure gauges.


.3 Stop cocks.


.4 Syphons.


.5 Wells.
.3 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


1.5 WASTE MANAGEMENT AND DISPOSAL
.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 19 -


Construction Waste Management Disposal.
.2 Collect, separate and place in designated containers for reuse and recycling, paper, 


plastic, polystyrene, corrugated cardboard packaging, steel, metal, in accordance with 
Waste Management Plan.


.3 Fold up metal banding, flatten and place in designated area for recycling.


.4 Place materials defined as hazardous or toxic waste in designated containers.


.5 Ensure emptied containers are sealed, labelled and stored safely for disposal away from 
children.


2 Products
2.1 GENERAL


.1 Design point to be at mid point of scale or range.


.2 Ranges: as indicated.


2.2 DIRECT READING THERMOMETERS
.1 Industrial, variable angle type, liquid filled, accuracy +/- scale division 225 mm scale 


length: to CAN/CGSB14.4 or ASME B 40, 200.
.1 Acceptable material:  Trerice, Ashcroft, Wika, Winters, Marsh.


2.3 THERMOMETER WELLS
.1 Copper pipe: copper or bronze.
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.2 Steel pipe: brass.


2.4 REMOTE READING THERMOMETERS
.1 100mm diameter liquid filled or vapor activated dial type: to CAN/CG SB - 14.4 or ASME 


B40-200, accuracy within one scale division. Brass movement, stainless steel capillary, 
stainless steel spiral armour, stainless steel bulb, and polished brass or stainless steel 
case for wall mounting.


.1 Acceptable material: Trerice, Ashcroft, Wika, Winters, Marsh.


2.5 PRESSURE GAUGES
.1 Dial type 112 mm, dial type: to ASME B40.100, Grade 2A, stainless steel or phosphor 


bronze bourdon tube having 0.5% accuracy full scale, 1% accuracy for liquid filled.
.1 Acceptable material:  Trerice, Ashcroft, Wika, Winters, Marsh.


.2 Provide bronze stop cock and :
.1 Siphon for steam service.
.2 Snubber for pulsating operation.
.3 Diaphragm assembly for corrosive service.
.4 Gasketed pressure relief back with solid front.
.5 Oil filled for high vibration applications such as pumps.
.6 Bronze ball valve to Section 23 05 22 - Valves - Bronze.


3 Execution
3.1 GENERAL


.1 Install so they can be easily read from floor or platform. If this cannot be accomplished, 
install remote reading units.


.2 Install between equipment and first fitting or valve.


3.2 THERMOMETERS
.1 Install in wells on piping arrange so that at least 25mm (1") of the stem of the 


thermometer is immersed in flowing fluid. Provide heat conductive material inside well.
.2 Install on inlet and outlet of equipment:


.1 Heat exchangers.


.2 Heating and cooling coils.


.3 Boilers.


.4 Chillers.


.5 Cooling towers, closed circuit coolers and evaporative condensers 


.6 DHW tanks.
.3 Install wells in other locations as indicated.
.4 Use extensions where thermometers are installed through insulation.


3.3 PRESSURE GAUGES
.1 Install in following locations:


.1 Suction and discharge of pumps (liquid filled).


.2 Upstream and downstream of PRV's.


.3 Upstream and downstream of control valves.


.4 Inlet and outlet of coils.


.5 Inlet and outlet of heat exchanger.


.6 Outlet of boilers.


.7 In other locations as indicated.
.2 Install ball valves to Section 23 05 22 - Valves - Bronze.
.3 Use extensions where pressure gauges are installed through insulation.
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3.4 NAMEPLATES
.1 Install engraved lamicoid nameplates as specified in Section 23 05 54 - Mechanical 


Identification, identifying medium.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Bronze - valves.


1.2 RELATED REQUIREMENTS
.1 Section 23 05 01 - Installation of Pipework.


1.3 REFERENCES
.1 American National Standards Institute (ANSI)/ American Society of Mechanical 


Engineers (ASME).
.1 ANSI/ASME B1.20.1 (R2001), Pipe Threads, General Purpose (Inch).
.2 ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.
.3 ANSI/ASME B16-22 Wrought Copper and Copper Alloy Soldier Joint Pressure 


Fittings.
.2 American Society for Testing and Materials International, (ASTM).


.1 ASTM A276, Specification for Stainless  Steel Bars and Shapes.


.2 ASTM A536, Specifications for Ductile Iron Castings.


.3 ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.


.4 ASTM B16 Specifications for free cutting brass rod bar and shaps for use in 
screw machines.


.5 ASTM B283, Specification for Copper and Copper Alloy Die Forgings (Hot-
Pressed).


.6 ASTM B505/B505M, Specification for Copper-Base Alloy Continuous Castings.
.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).


.1 MSS-SP-25, Standard Marking System for Valves, Fittings, Flanges and Unions.


.2 MSS-SP-80, Bronze Gate Globe, Angle and Check Valves.


.3 MSS-SP-110, Ball Valves, Threaded, Socket-Welding, Solder Joint, Grooved and 
Flared Ends.


.4 Canadian Standards Association (CSA)
.1 CSA B242, Groove and Solder type mechanical pipe couplings.


1.4 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets.


.1 Submit shop drawings and product data in accordance with Section 01 33 00 -
Submittal Procedures.


.2 Submit data for valves specified in this section.


.3 Groove joint couplings and fittings to be indicated on product submittals and to 
be specifically identified with applicable style or series designation.


.3 Closeout Submittals:
.1 Submit maintenance data for incorporation into manual specified in Section 01 


78 00 - Closeout Submittals.


1.5 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


1.6 DELIVERY STORAGE AND DISPOSAL
.1 Waste Management and Disposal:


.1 Separate and recycle waste materials in accordance with Section 01 74 19 -
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Construction Waste Management Disposal.
.2 Collect and separate for disposal paper packaging material in appropriate on-site 


bins for recycling  in accordance with Waste Management Plan.


1.7 MAINTENANCE
.1 Extra Materials:
.2 Furnish following spare parts:


.1 Valve seats: one for every 10 valves each size, minimum 1.


.2 Discs: one for every 10 valves, each size. Minimum 1.


.3 Stem packing: one for every 10 valves, each size. Minimum 1.


.4 Valve handles: 2 of each size.


.5 Gaskets for flanges: one for every 10 flanged joints.


.6 Grooved Couplings: IPS and copper tube dimensions, one for every 10 (ten) 
ground joints.


2 Products
2.1 MATERIALS


.1 Valves:
.1 Except for specialty valves, to be single manufacturer.
.2 All products to have CRN registration numbers.


.2 End Connections:
.1 Connection into adjacent piping/tubing:


.1 Steel pipe systems: Screwed ends to ANSI/ASME B1.20.1.


.2 Copper tube systems: 
.1 Solder ends to ANSI/ASME B16.18.
.2 Grooved ends to copper tube dimension and CSMB242
.3 Push-to-connect ends to ANSI/ASME B16.22 and manufacturers 


standards.
.3 Lockshield Keys:


.1 Where lockshield valves are specified, provide 10 keys of each size: malleable 
iron


2.2 CHECK VALVES
.1 Requirements common to check valves, unless specified otherwise:


.1 Standard specification: MSS SP-80.


.2 Connections: screwed with hexagonal shoulders.
.1 Class 125, WP = 860 kPa (125 psi) 1.4 MPa (200psi) WOG
.2 Class 150, WP = 1.03 MPa
.3 200 6WP, WP = 1.4 MPa (200psi) Water.


.2 NPS 2 and under, non-rising stem, solid wedge disc, Class 125
.1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex head.
.2 Disc and seat: renewable rotating disc, two-piece hinge disc construction; seat: 


regrindable.
.3 NPS 2 and under, swing type, bronze disc:


.1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex head.


.2 Disc and seat: renewable rotating disc, two-piece hinge disc construction; seat: 
regrindable.


.4 NPS 2 and under, swing type, composition disc, 200 CWP:
.1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex head.
.2 Disc: renewable rotating disc of number 6 composition to suit service conditions, 


bronze two-piece hinge disc construction.
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.5 NPS 2 and under, horizontal lift type, composition disc, Class 150:
.1 Body: with integral seat, union bonnet ring with hex shoulders, cap.
.2 Disc: renewable PTFE for steam, #6 composition rotating disc for water, oil, or 


gas service in disc holder having guides top and bottom, of bronze to ASTM B62.
.6 NPS 2 and under, vertical lift type, bronze disc, Class 125:


.1 Disc: rotating disc having guides top and bottom, disc guides, retaining rings.
.7 NPS 2 and under vertical on horizontal lift type 1380kPa CWP:


.1 Disc type 301 stainless steel, center guided.


2.3 SILENT CHECK VALVES
.1 NPS 2 and under:


.1 Body: cast high tensile bronze to ASTM B16 or ASTM B62 with integral seat.


.2 Pressure rating: Class 125, MPa Steam.


.3 Connections: screwed ends to ANSI B1.20.1 and with hex. shoulders.


.4 Disc and seat: renewable rotating disc.


.5 Stainless steel spring, heavy duty.


.6 Seat: regrindable.


2.4 BALL VALVES
.1 NPS 2 and under:


.1 Body and cap: cast high tensile bronze to ASTM B62.


.2 Pressure rating: Class125, 860 kPa steam.


.3 Connections: Screwed ends to ANSI B1.20.1 and with hexagonal shoulders, 
push to connect press fit ends.


.4 Stem: tamperproof ball drive.


.5 Stem packing nut: external to body.


.6 Ball and seat: replaceable stainless steel solid ball of hand chrome plated brass 
solid ball and teflon seats.


.7 Stem seal: TFE EPDM, Nitrile, Flooroelustomer with external packing nut.


.8 Operator: removable lever handle.


.9 Cup and drain for service.


2.5 BUTTERFLY VALVES
.1 NPS 2-1/2 through NPS 6.


.1 Body: cast bronze per CDA-836 (85-5-5-5).


.2 Pressure rating: 2065-kPa CWP.


.3 Connections: copper tube dimensioned grooved ends.


.4 Disc: ductile iron per ASTM A536 with elastomer coating.


.5 Stem: integrally cast with disc. 


.6 Stem Nuts: nickel plated 416 stainless steel.


.7 Operator: gear operator, NPS and over.


2.6 GATE VALVES
.1 Requirements common to all gate valves, unless specified otherwise:


.1 Standard specification: MSS SP-80.


.2 Bonnet: with hex, shoulders.


.3 Connections: with hex. shoulders.


.4 Inspection and pressure testing: to MSS SP-80. Tests to be hydrostatic.


.5 Packing: high grade non-asbestos packing.


.6 Handwheel: non-ferrous.


.7 Handwheel Nut: bronze to ASTM B62.


.8 Class 125, WP = 860 kPa steam, 1.4 mPa WOG.
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.9 Class 150 WP = 1.03 mPa steam, 2.07 mPa WOG.
.2 NPS 2 and under, non-rising stem, solid wedge disc, Class 125:


.1 Body: with long disc guides, screwed bonnet with stem retaining nut.


.2 Operator: Handwheel.
.3 NPS 2 and under, non-rising stem, solid wedge disc, Class 150:


.1 Body: with long disc guides, screwed bonnet with stem retaining nut.


.2 Operator: Handwheel.
.4 NPS 2 and under, rising stem, split wedge disc, Class 125:


.1 Body: with long disc guides, screwed bonnet.


.2 Disc: split wedge, bronze to ASTM B283, loosely secured to stem.


.3 Operator: Handwheel
.5 NPS 2 and under, rising stem, solid wedge disc, Class 125:


.1 Body: with long disc guides, screwed bonnet.


.2 Operator: Handwheel.
.6 NPS 2 and under, rising stem, solid wedge disc, Class 150:


.1 Body: with long disc guides, screwed bonnet.


.2 Operator: Handwheel.


2.7 GLOBE VALVES
.1 Requirements common to all globe valves, unless specified otherwise:


.1 Standard specification: MSS SP-80.


.2 Bonnet: union with hex. shoulders.


.3 Connections: screwed with hex. shoulders.


.4 Inspection and pressure testing: to MSS SP-80. Tests to be hydrostatic.


.5 Packing: non-asbestos.


.6 Handwheel: non-ferrous.


.7 Handwheel Nut: bronze to ASTM B62.


.8 Class 125, WP = 860 kPa steam, 1.4 MPa WOG.


.9 Class 150 WP = 1.03 mPa steam, 2.07 MPa WOG.
.2 NPS 2 and under, composition disc, Class 125:


.1 Body and bonnet: screwed bonnet.


.2 Disc and seat: renewable rotating PTFE disc regrindable bronze seat, loosely 
secured to bronze stem to ASTM B505.


.3 Operator: Handwheel.
.3 NPS 2 and under, composition disc, Class 150:


.1 Body and bonnet: union bonnet.


.2 Disc and seat: renewable rotating PTFE disc in easily removable disc holder, 
regrindable bronze seat, loosely secured to bronze stem to ASTM B505.


.3 Operator: Handwheel.
.4 NPS 2 and under, plug disc, Class 150, screwed ends:


.1 Body and bonnet.


.2 Disc and seat ring: tapered plug type with disc stem ring of stainless steel to 
ASTM A276, loosely secured of stem.


.3 Operator: Handwheel.
.5 Angle valve, NPS 2 and under, composition disc, Class 150:


.1 Body and bonnet: union bonnet.


.2 Disc and seat: renewable rotating PTFE disc in slip-on easily removable disc 
holder having integral guides, regrindable bronze seat, loosely secured to stem. 


.3 Operator: Handwheel.
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2.8 ACCEPTABLE MATERIAL
.1 Jenkins, Crane, Watts, Newman Hattersley, Milwaukee, Conbraco, Kitz, Red White, M.A. 


Stewart, Nibco, Victaulic, Boshart.


3 Execution
3.1 INSTALLATION


.1 Install rising stem valves in upright position with stem above horizontal.


.2 Remove internal parts before soldering.


.3 Install valves with unions at each piece of equipment arranged to allow servicing, 
maintenance, and equipment removal.


.1 Unions are not required in Installations using ground mechanical couplings. The 
couplings shall serve as unions.


.4 Add joining tube, couplings and fittings with grooved joint valves shall be copper tube 
dimensioned. Tlaring tube or fitting ends to accommodate IPS sized valves is not 
permitted.


3.2 COMMISSIONING
.1 As part of commissioning activities, develop a schedule and valves and record there on 


there as identifier, location, services, purchase order number and date, manufacturer, 
identification data specified above.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Concrete housekeeping pads, hangers and supports for mechanical piping, 


ducting and equipment.


1.2 RELATED REQUIREMENTS
.1 Section 03 30 00 - Cast in Place Concrete.
.2 Section 05 12 23 - Structural Steel for Buildings.
.3 Section 05 50 00 - Metal Fabrication.


1.3 REFERENCES
.1 American National Standards Institute/American Society of Mechanical Engineers 


(ANSI/ASME)
.1 ANSI/ASME B31.1, Power Piping.


.2 American Society for Testing and Materials International (ASTM)
.1 ASTM A125, Specification for Steel Springs, Helical, Heat-Treated.
.2 ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile 


Strength.
.3 ASTM A563, Specification for Carbon and Alloy Steel Nuts.


.3 Factory Mutual (FM)


.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).


.5 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)
.1 MSS SP58, Pipe Hangers and Supports - Materials, Design and Manufacture.
.2 ANSI/MSS SP69, Pipe Hangers and Supports - Selection and Application.
.3 MSS SP89, Pipe Hangers and Supports - Fabrication and Installation Practices.


.6 Underwriter's Laboratories of Canada (ULC)


1.4 SYSTEM DESCRIPTION
.1 Design Requirements:


.1 Construct pipe hanger and support to manufacturer's recommendations utilizing 
manufacturer's regular production components, parts and assemblies.


.2 Base maximum load ratings on allowable stresses prescribed by ASME B31.1 or 
MSS SP58.


.3 Ensure that supports, guides, anchors do not transmit excessive quantities of 
heat to building structure.


.4 Design hangers and supports to support systems under conditions of operation, 
allow free expansion and contraction, prevent excessive stresses from being 
introduced into pipework or connected equipment.


.5 Provide for vertical adjustments after erection and during commissioning. 
Amount of adjustment in accordance with MSS SP58.


.2 Performance Requirements:
.1 Design supports, platforms, cat walks, hangers, to withstand seismic events for 


locations as per the national building code.


1.5 SUBMITTALS
.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
.2 Shop drawings: submit drawings stamped and signed for approval by Owner's 


representative.
.3 Submit shop drawings and product data for following items:


.1 Bases, hangers and supports.
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.2 Connections to equipment and structure.


.3 Structural assemblies.


.4 Quality Assurance Submittals: submit following in accordance with Section 01 33 
00 - Submittal Procedures.


.1 Certification by manufacturer: submit certificates signed by manufacturer 
certifying that materials comply with specified performance 
characteristics and physical properties.


.2 Instructions: submit manufacturers installation instruction. 
.1 Consultant will make available one (1) copy of systems suppliers 


installation instructions.
.4 Closeout Submittals:


.1 Provide maintenance data for incorporation into manual specified in Section 01 
78 00 - Closeout Submittals.


1.6 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


2 Products
2.1 GENERAL


.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS 
SP58 and MSS SP59.


.2 Use components for intended design purpose only. Do not use for rigging or erection 
purposes.


2.2 PIPE HANGERS
.1 Finishes:


.1 Pipe hangers and supports: galvanized, painted with zinc-rich paint after 
manufacture.


.2 Use electro-plating galvanizing process or hot dipped galvanized process.


.3 Ensure steel hangers in contact with copper piping are copper plated or epoxy 
coated.


.2 Upper attachment structural: suspension from lower flange of I-Beam:
.1 Cold piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup 


point setscrew, locknut and carbon steel retaining clip.
.1 Rod: 9 mm UL listed, 13 mm FM approved.


.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron beam clamp, eye 
rod, jaws and extension with carbon steel retaining clip, tie rod, nuts and 
washers, UL listed FM approved where required to MSS-SP58 and MSS-SP69.


.3 Upper attachment structural: suspension from upper flange of I-Beam:
.1 Cold piping NPS 2 maximum: ductile iron top-of-beam C-clamp with hardened 


steel cup point setscrew, locknut and carbon steel retaining clip, UL listed. FM 
approved where required to MSS SP69.


.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron top-of-beam jaw-
clamp with hooked rod, spring washer, plain washer and nut UL listed, FM 
approved where required.


.4 Upper attachment to concrete:
.1 Ceiling: carbon steel welded eye rod, clevis plate, clevis pin and cotters with 


weldless forged steel eye nut. Ensure eye 6 mm minimum greater than rod 
diameter.


.2 Concrete inserts: wedge shaped body with knockout protector plate, UL listed to 
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FM approved where required to MSS SP69.
.5 Shop and field-fabricated assemblies:


.1 Trapeze hanger assemblies: MSS SP89.


.2 Steel brackets: MSS SP89.


.3 Sway braces for seismic restraint system: to MSS SP89.0
.6 Hanger rods: threaded rod material to MSS SP58:


.1 Ensure that hanger rods are subject to tensile loading only.


.2 Provide linkages where lateral or axial movement of pipework is anticipated.


.3 Do not use 22 mm or 28 mm rod.
.7 Pipe attachments: material to MSS SP58:


.1 Attachments for steel piping: carbon steel galvanized.


.2 Attachments for copper piping: copper plated black steel.


.3 Use insulation shields for hot pipework.


.4 Oversize pipe hangers and supports for insulated pipes.
.8 Adjustable clevis: material to MSS SP69 UL listed, (FM approved where required) clevis 


bolt with nipple spacer and vertical adjustment nuts above and below clevis.
.1 Ensure "U" has hole in bottom for riveting to insulation shields.


.9 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69.


.10 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563.
.1 Finishes for steel pipework: galvanized.
.2 Finishes for copper, glass, brass or aluminum pipework: black with farmed 


portion plastic coated or epoxy coated.
.11 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69.


2.3 RISER CLAMPS
.1 Steel or cast iron pipe: galvanized carbon steel to MSS SP58, type 42, UL listed, FM 


approved where required.
.2 Copper pipe: carbon steel copper plated to MSS SP58, type 42.
.3 Bolts: to ASTM A307.
.4 Nuts: to ASTM A563.


2.4 INSULATION PROTECTION SHIELDS
.1 Insulated cold piping:


.1 64 kg/m3 density insulation plus insulation protection shield to: MSS SP69, 
galvanized sheet carbon steel. Length designed for maximum 3 m span.


.2 Insulated hot piping:
.1 Curved plate 300 mm long, with edges turned up, welded-in center plate for pipe 


sizes NPS 12 and over, carbon steel to comply with MSS SP69.


2.5 CONSTANT SUPPORT SPRING HANGERS
.1 Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/-5% 


spring rate tolerance, tested for free height, spring rate, loaded height and provided with 
Certified Mill Test Report (CMTR).


.2 Load adjustability: 10% minimum adjustability each side of calibrated load. Adjustment 
without special tools. Adjustments not to affect travel capabilities.


.3 Provide upper and lower factory set travel stops.


.4 Provide load adjustment scale for field adjustments.


.5 Total travel to be actual travel + 20%. Difference between total travel and actual travel 25 
mm minimum.


.6 Individually calibrated scales on each side of support calibrated prior to shipment, 
complete with calibration record.
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2.6 VARIABLE SUPPORT SPRING HANGERS
.1 Vertical movement: 13 mm minimum, 50 mm maximum, use single spring pre-


compressed variable spring hangers.
.2 Vertical movement greater than 50 mm: use double spring pre-compressed variable 


spring hanger with 2 springs in series in single casing.
.3 Variable spring hanger complete with factory calibrated travel stops. Provide certificate 


of calibration for each hanger.
.4 Steel alloy springs: to ASTM A125, shot peened, magnetic particle inspected, with +/-5 


% spring rate tolerance, tested for free height, spring rate, loaded height and provided 
with CMTR.


2.7 EQUIPMENT SUPPORTS
.1 Fabricate equipment supports not provided by equipment manufacturer from structural 


grade steel meeting requirements of Section 05 12 23 - Structural Steel for Buildings. 
Submit calculations with shop drawings.


2.8 EQUIPMENT ANCHOR BOLTS AND TEMPLATES
.1 Provide templates to ensure accurate location of anchor bolts.


2.9 PLATFORMS AND CATWALKS
.1 To Section 05 50 00 - Metal Fabrications.


2.10 HOUSE-KEEPING PADS
.1 For base mounted equipment: Provide 100 mm high concrete housekeeping pads for 


base-mounted equipment; size pads 50 mm larger than equipment; chamfer pad edges.
.2 Concrete: to Section 03 30 00 - Cast-in-place Concrete.


2.11 OTHER EQUIPMENT SUPPORTS
.1 Fabricate equipment supports from structural grade steel meeting requirements of 


Section 05 12 23 - Structural Steel for Buildings.
.2 Submit structural calculations with shop drawings.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 Install in accordance with:


.1 manufacturer's instructions and recommendations.
.2 Vibration Control Devices:


.1 Install on piping systems at pumps, boilers, chillers, cooling towers, and as 
indicated.


.3 Clamps on riser piping:
.1 Support independent of connected horizontal pipework using  riser clamps and 


riser clamp lugs welded to riser.
.2 Bolt-tightening torques to be to industry standards.
.3 Steel pipes: install below coupling or shear lugs welded to pipe.
.4 Cast iron pipes: install below joint.


.4 Clevis plates:
.1 Attach to concrete with four (4) minimum concrete inserts,  one (1) at each 


corner.
.5 Provide supplementary structural steelwork where structural bearings do not exist or 
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where concrete inserts are not in correct locations.
.6 Use approved constant support type hangers where:


.1 Vertical movement of pipework is 13 mm or more.


.2 Transfer of load to adjacent hangers or connected equipment is not permitted.
.7 Use variable support spring hangers where:


.1 Transfer of load to adjacent piping or to connected equipment is not critical.


.2 Variation in supporting effect does not exceed 25 % of total load.


3.3 HANGER SPACING
.1 Plumbing piping: to most stringent requirements of Canadian Plumbing Code.
.2 Fire protection: to applicable fire code.
.3 Gas and fuel oil piping: up to NPS 1/2: every 1.8 m.
.4 Copper piping: up to NPS 1/2: every 1.5 m.
.5 Hyronic, steam, condensate, rigid and flexible roll grooved piped: in accordance with 


table below, but not less than one hanger at joints.
.6 Within 300 mm of each elbow.
.7 Max Pipe Size: NPS Max Spacing Steel Max Spacing Copper


---------------------------------------------------------------------------------------------------------------------
-------
up to 1-1/4 2.1m 1.8m
1-1/2 2.7m 2.4m
2 3.0m 2.7m
2-1/2 3.6m 3.0m
3 3.6m 3.0m
3-1/2 3.9m 3.3m
4 4.2m 3.6m
5 4.8m
6 5.1m
8 5.7m
10 6.6m
12 6.9m
Pipework greater than NPS 12: to MSS SP69


3.4 HANGER INSTALLATION
.1 Install hanger so that rod is vertical under operating conditions.
.2 Adjust hangers to equalize load.
.3 Support from structural members. Where structural bearing does not exist or inserts are 


not in suitable locations, provide supplementary structural steel members. Comprised of 
angle Iron or c-channel.


3.5 HORIZONTAL MOVEMENT
.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot 


position not to exceed 4 degrees from vertical.
.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so 


that rod hanger is vertical in the hot position.


3.6 FINAL ADJUSTMENT
.1 Adjust hangers and supports:


.1 Ensure that rod is vertical under operating conditions.


.2 Equalize loads.
.2 Adjustable clevis:


.1 Tighten hanger load nut securely to ensure proper hanger performance.


.2 Tighten upper nut after adjustment.
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.3 C-clamps:
.1 Follow manufacturer's recommended written instructions and torque values 


when tightening C-clamps to bottom flange of beam.
.4 Beam clamps:


.1 Hammer jaw firmly against underside of beam.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Vibration isolation materials and components and their installation.


1.2 RELATED SECTIONS
.1 Section 03 30 33 - Cast in Place Concrete.
.2 Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.


1.3 REFERENCES
.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)


.1 Material Safety Data Sheets (MSDS).
.2 National Fire Protection Association (NFPA)


.1 NFPA 13, Standard for the Installation of Sprinkler Systems.
.3 National Building Code of Canada (NBC)


1.4 SUBMITTALS
.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.1 Submit two copies of Workplace Hazardous Materials Information 
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 
with Section 01 33 00 - Submittal Procedures.


.2 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.1 Provide separate shop drawings for each isolated system complete with 


performance and product data.
.2 Shop drawings; submit drawings stamped and signed for approval by 


Consultant.
.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 -


Submittal Procedures.
.1 Certificates: submit certificates signed by manufacturer certifying that materials 


comply with specified performance characteristics and physical properties.
.2 Instructions: submit manufacturer's installation instructions.


.1 Consultant will make available 1 copy of systems supplier's installation 
instructions


.3 Manufacturer's Field Reports: manufacturer's field reports specified.


1.5 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


1.6 DELIVERY, STORAGE, AND HANDLING
.1 Packing, shipping, handling and unloading:


.1 Deliver, store and handle in accordance with Section 01 61 00 - Common 
Product Requirements.


.2 Deliver, store and handle materials in accordance with manufacturer's written 
instructions.


.2 Waste Management and Disposal:
.1 Construction/Demolition Waste Management and Disposal: separate waste 


materials for reuse in accordance with Section 01 74 00 - Cleaning and Waste 
Management.
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2 Products
2.1 GENERAL


.1 Size and shape of bases type and performance of vibration isolation as indicated.


2.2 ELASTOMERIC PADS
.1 Type EP1 - neoprene waffle or ribbed; 9mm minimum thick; 50 durometer; maximum 


loading 350 kPa.
.2 Type EP2 - rubber waffle or ribbed; 9 mm minimum thick; 30 durometer natural rubber; 


maximum loading 415 kPa.
.3 Type EP3 - neoprene-steel-neoprene; 9mm minimum thick neoprene bonded to 1.71mm 


steel plate; 50 durometer neoprene, waffle or ribbed; holes sleeved with isolation 
washers; maximum loading 350 kPa.


.4 Type EP4 - rubber-steel-rubber; 9 mm minimum thick rubber bonded to 1.71 mm steel 
plate; 30 durometer natural rubber, waffle or ribbed; holes sleeved with isolation 
washers; maximum loading 415 kPa.


2.3 ELASTOMERIC MOUNTS
.1 Type M1 - colour coded; neoprene in shear; maximum durometer of 60; threaded insert 


and two bolt-down holes; ribbed top and bottom surfaces.


2.4 SPRINGS
.1 Design stable springs: ratio of lateral to axial stiffness is equal to or greater than 1.2 


times ratio of static deflection to working height. Select for 50% travel beyond rated load. 
Units complete with leveling devices.


.2 Ratio of height when loaded to diameter of spring between 0.8 to 1.0.


.3 Cadmium plate for outdoor installations, 100% relative humidity.


.4 Colour code springs.


2.5 SPRING MOUNT
.1 Zinc or cadmium plated hardware; housings coated with rust resistant paint.
.2 Type M2 - stable open spring: support on bonded 6 mm  minimum thick ribbed neoprene 


or rubber friction and acoustic pad.
.3 Type M3 - stable open spring: 6 mm minimum thick ribbed neoprene or rubber friction 


and acoustic pad, bonded under isolator and on isolator top plate; leveling bolt for rigidly 
mounting to equipment.


.4 Type M4 - restrained stable open spring: supported on bonded 6 mm minimum thick 
ribbed neoprene or rubber friction and acoustic pad; built-in resilient limit stops, 
removable spacer plates.


.5 Type M5 - enclosed spring mounts with snubbers for isolation up to 950 kg maximum.


.6 Acceptable material: Korfund, Masdom, Vibron, Vibro Acoustics, Mason


2.6 HANGERS
.1 Colour coded springs, rust resistant, painted box type hangers. Arrange to permit hanger 


box or rod to move through a 30 degrees arc without metal to metal contact.
.2 Type H1 - neoprene - in-shear, molded with rod isolation bushing which passes through 


hanger box.
.3 Type H2 - stable spring, elastomeric washer, cup with molded isolation bushing which 


passes through hanger box.
.4 Type H3 - stable spring, elastomeric element with precompression washer and nut with 


deflection indicator.
.5 Acceptable material: Korfund, Masdom, Vibron, Vibro Acoustics, Mason.


3 Execution
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3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, 


including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 Install vibration isolation equipment in accordance with manufacturers instructions and 


adjust mountings to level equipment.
.2 Ensure piping, ducting and electrical connections to isolated equipment do not reduce 


system flexibility and that piping, conduit and ducting passage through walls and floors 
do not transmit vibrations.


.3 Unless indicated otherwise, support piping connected to isolated equipment with spring 
mounts or spring hangers with 25 mm minimum static deflection as follows:


.1 Up to NPS4: first 3 points of support. NPS5 to NPS8: first  4 points of support. 
NPS10 and over: first 6 points of support.


.2 First point of support: static deflection of twice deflection of isolated equipment, 
but not more than 50 mm.


.4 Where isolation is bolted to floor use vibration isolation rubber washers.


.5 Block and shim level bases so that ductwork and piping connections can be made to 
rigid system at operating level, before isolator adjustment is made. Ensure that there is 
no physical contact between isolated equipment and building structure.


3.3 FIELD QUALITY CONTROL
.1 Manufacturer's Field Services:


.1 Arrange with manufacturer's representative to review work of this Section and 
submit written reports to verify compliance with Contract Documents.


.1 Manufacturer's Field Services: consisting of product use 
recommendations and site visits for inspection of product installation in 
accordance with manufacturer's instructions.


.2 Submit reports to Consultant within 3 days of manufacturer 
representative's final review.


.2 Make adjustments and corrections in accordance with written report.
.2 Inspection and Certification:


.1 Experienced and competent sound and vibration testing professional engineer to 
take vibration measurement for HVAC systems after start up and TAB of systems 
to Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.


.2 Take vibration measurements for equipment as indicated.


.3 Provide Consultant with notice 24 h in advance of commencement of tests.


.4 Establish adequacy of equipment isolation and acceptability of noise levels in 
occupied areas and where appropriate, remedial recommendations (including 
sound curves).


.5 Submit complete report of test results including sound curves.


3.4 CLEANING
.1 Proceed in accordance with Section 01 74 00 - Cleaning and Waste Management.
.2 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Materials and requirements for the identification of piping systems, duct work, 


valves and controllers, including the installation and location of identification 
systems.


1.2 RELATED REQUIREMENTS
.1 Section 09 91 00 - Painting.


1.3 REFERENCES
.1 Canadian Gas Association (CGA)


.1 CSA/CGA B149.1-05, Natural Gas and Propane Installation Code.


.2 CSA 7396.1 Medical Gas Pipeline Systems - Part 1: Pipelines for Medical Gases 
and Vacuum.


.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-1.60-97, Interior Alkyd Gloss Enamel.
.2 CAN/CGSB-24.3-92, Identification of Piping Systems.


.3 National Fire Protection Association (NFPA)
.1 NFPA 13-2002, Standard for the Installation of Sprinkler Systems.
.2 NFPA 14-2003, Standard for the Installation of Standpipe and Hose Systems.


1.4 SUBMITTALS
.1 Product Data:


.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product data to include paint colour chips, other products specified in this 
section.


.3 Samples:
.1 Submit samples in accordance with Section 01 33 00 - Submittal 


Procedures.
.2 Samples to include nameplates, labels, tags, lists of proposed legends.


1.5 QUALITY ASSURANCE
.1 Quality assurance submittals: submit following in accordance with Section 01 33 00 -


Submittal Procedures.
.2 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


1.6 DELIVERY, STORAGE, AND HANDLING
.1 Packing, shipping, handling and unloading:


.1 Deliver, store and handle in accordance with Section 01 61 00 - Common 
Product Requirements.


.2 Deliver, store and handle materials in accordance with manufacturer's written 
instructions.


.2 Waste Management and Disposal:
.1 Construction/Demolition Waste Management and Disposal: separate waste 


materials for reuse in accordance with Section 01 74 00 - Cleaning and Waste 
Management.


.2 Dispose of unused paint material at official  hazardous material collections site 
approved by Departmental Representative.


.3 Do not dispose of unused paint material into sewer system, into streams, lakes, 
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onto ground or in locations where it will pose health or environmental hazard.


2 Products
2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES


.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment 
by manufacturer.


.2 Lettering and numbers raised or recessed.


.3 Information to include, as appropriate:
.1 Equipment: manufacturer's name, model, size, serial number, capacity.
.2 Motor: voltage, Hz, phase, power factor, duty, frame size.


2.2 SYSTEM NAMEPLATES
.1 Colours:


.1 Hazardous: red letters, white background.


.2 Elsewhere: black letters, white background (except where required otherwise by 
applicable codes).


.2 Construction:
.1 3 mm thick laminated plastic, matte finish, with square corners, letters accurately 


aligned and machine engraved into core.
.3 Sizes:


.1 Conform to following table:
Size # mm Sizes (mm) No. of Lines Height of Letters


(mm)
-----------------------------------------------------------------------------------------------------
1 10 x 50 1 3
2 13 x 75 1 5
3 13 x 75 2 3
4 20 x 100 1 8
5 20 x 100 2 5
6 20 x 200 1 8
7 25 x 125 1 12
8 25 x 125 2 8
9 35 x 200 1 20


.2 Use maximum of 25 letters/numbers per line.
.4 Locations:


.1 Terminal cabinets, control panels: use #5.


.2 Equipment in Mechanical Rooms: use #9.


2.3 EXISTING IDENTIFICATION SYSTEMS
.1 Apply existing identification system to new work.
.2 Where existing identification system does not cover for new work, use identification 


system specified this section.
.3 Before starting work, obtain written approval of identification system from Consultant.


2.4 PIPING SYSTEMS GOVERNED BY CODES
.1 Identification:


.1 Natural gas: to CSA/CGA B149.1.


.2 Propane gas: to CSA/CGA B149.1.


.3 Sprinklers: to NFPA 13.


.4 Standpipe and hose systems: to NFPA 14.


.5 Medical Gas: to CAN/CSA Z 7396.1.


2.5 IDENTIFICATION OF PIPING SYSTEMS
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.1 Identify contents by background colour marking, pictogram (as necessary), legend; 
direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise.


.2 Pictograms:
.1 Where required: Workplace Hazardous Materials Information System (WHMIS) 


regulations.
.3 Legend:


.1 Block capitals to sizes and colours listed in CAN/CGSB 24.3.
.4 Arrows showing direction of flow:


.1 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm 
high.


.2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm 
high.


.3 Use double-headed arrows where flow is reversible.
.5 Extent of background colour marking:


.1 To full circumference of pipe or insulation.


.2 Length to accommodate pictogram, full length of legend and arrows.
.6 Materials for background colour marking, legend, arrows:


.1 Pipes and tubing 20 mm and smaller: waterproof and heat-resistant pressure 
sensitive plastic marker tags.


.2 Other pipes: pressure sensitive plastic-coated cloth with protective overcoating, 
waterproof contact adhesive undercoating, suitable for ambient of 100% RH and 
continuous operating temperature of 150 degrees C and intermittent temperature 
of 200 degrees C.


.7 Colours and Legends:
.1 Where not listed, obtain direction from Departmental Representative.
.2 Colours for legends, arrows: to following table:


Background colour: Legend, arrows:
Yellow BLACK
Green WHITE
Red WHITE


.3 Background colour marking and legends for piping systems:


Contents Background Legend
colour marking


----------------------------------------------------------------------------------------------------------
Raw Water Green RAW WATER
River water Green RIVER WATER
Sea water Green SEA WATER
City water Green CITY WATER
Treated water Green TREATED WATER
Brine Green BRINE
Condenser water supply Green COND. WTR. SUPPLY
Condenser water return Green COND. WTR. RETURN
Chilled water supply Green CH. WTR. SUPPLY
Chilled water return Green CH. WTR. RETURN
Hot water heating supply Yellow HEATING SUPPLY
Hot water heating return Yellow HEATING RETURN
High temp HW Htg supply Yellow HTHW HTG. SUPPLY++
High temp HW Htg return Yellow HTHW HTG. RETURN++
Make-up water Yellow MAKE-UP WTR
Boiler feed water Yellow BLR. FEED WTR
Steam ___kPa Yellow  ___kPa STEAM
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Steam Cond. (gravity) Yellow ST.COND.RET (GRAVITY)
Steam Cond. (pumped) Yellow ST.COND.RET (PUMPED)
Safety valve vent Yellow STEAM VENT
Intermittent blow-off Yellow INT. BLOW-OFF
Continuous blow-off Yellow CONT. BLOW-OFF
Chilled drinking water Green CH. DRINK WTR
Drinking water return Green CH. DRINK WTR. CIRC
Domestic hot water supply Green DOM. HW SUPPLY
Dom. HWS recirculation Green DOM. HW CIRC
Dom. cold water supply Green DOM. CWS
Waste water Green WASTE WATER
Contaminated lab waste Yellow CONT. LAB WASTE
Acid waste Yellow ACID WASTE (add source)
Storm water Green STORM
Sanitary Green SAN
Plumbing vent Green SAN. VENT
Refrigeration suction Yellow REF. SUCTION
Refrigeration liquid Yellow REF. LIQUID
Refrigeration hot gas Yellow REF. HOT GAS
No. ___ fuel oil suction Yellow #___  FUEL OIL
No. ___ fuel oil return Yellow # ___ FUEL OIL
Engine exhaust Yellow ENGINE EXHAUST
Lubricating oil Yellow LUB. OIL
Hydraulic oil Yellow HYDRAULIC OIL
Gasoline Yellow GASOLINE
Natural gas to Codes
Propane to Codes
Gas regulator vents to Codes
Distilled water Green DISTILL. WTR
Demineralized water Green DEMIN. WATER
Chlorine Yellow CHLORINE
Nitrogen Yellow NITROGEN
Oxygen Yellow OXYGEN
Compressed air (700kPa) Green COMP. AIR ___ kPa
Compressed air (>700kPa) Yellow COMP. AIR ___ kPa
Vacuum Green VACUUM
Fire protection water Red FIRE PROT. WTR
Sprinklers Red SPRINKLERS
Carbon dioxide Red CO2
Instrument air Green INSTRUMENT AIR
**Add design temperature
++Add design temperature and pressure


2.6 IDENTIFICATION DUCTWORK SYSTEMS
.1 50 mm high stenciled letters and directional arrows 150 mm long x 50 mm high.
.2 Colours: back, or coordinated with base colour to ensure strong contrast.
.3 Identify Systems: eg Supply AHU-1, Exhaust EF-1


2.7 VALVES, CONTROLLERS
.1 Brass tags with 12 mm stamped identification data filled with black paint.
.2 Include flow diagrams for each system, of approved size, showing charts and schedules 


with identification of each tagged item, valve type, service, function, normal position, 
location of tagged item.


2.8 CONTROLS COMPONENTS IDENTIFICATION
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.1 Identify all systems, equipment, components, controls, sensors with system nameplates 
specified in this section.


.2 Inscriptions to include function and (where appropriate) fail-safe position, component ID 
name.


2.9 LANGUAGE
.1 Identification in English.
.2 Use one nameplate and label for each language.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 TIMING
.1 Provide identification only after painting specified Section 09 91 00 - Painting has been 


completed.


3.3 INSTALLATION
.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
.2 Provide ULC and CSA registration plates as required by respective agency.


3.4 NAMEPLATES
.1 Locations:


.1 In conspicuous location to facilitate easy reading and identification from 
operating floor.


.2 Standoffs:
.1 Provide for nameplates on hot and/or insulated surfaces.


.3 Protection:
.1 Do not paint, insulate or cover in any way.


3.5 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS
.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: 


at not more than 17 m intervals and more frequently if required to ensure that at least 
one is visible from any one viewpoint in operating areas and walking aisles.


.2 Adjacent to each change in direction.


.3 At least once in each small room through which piping or ductwork passes.


.4 On both sides of visual obstruction or where run is difficult to follow.


.5 On both sides of separations such as walls, floors, partitions.


.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at 
entry and exit points, and at access openings.


.7 At beginning and end points of each run and at each piece of equipment in run.


.8 At point immediately upstream of major manually operated or automatically controlled 
valves, and dampers. Where this is not possible, place identification as close as 
possible, preferably on upstream side.


.9 Identification easily and accurately readable from usual operating areas and from access 
points.


.1 Position of identification approximately at right angles to most convenient line of 
sight, considering operating positions, lighting conditions, risk of physical 
damage or injury and reduced visibility over time due to dust and dirt.


3.6 VALVES, CONTROLLERS
.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain 
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sight of equipment they serve: Secure tags with non-ferrous chains or closed "S" hooks.
.2 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare 


glass where directed by Consultant. Provide one copy (reduced in size if required) in 
each operating and maintenance manual.


.3 Number valves in each system consecutively.


3.7 CLEANING
.1 Proceed in accordance with Section 01 74 00 - Cleaning and Waste Management.
.2 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 SUMMARY


.1 TAB is used throughout this Section to describe the process, methods and requirements 
of testing, adjusting and balancing for HVAC.


.2 TAB means to test, adjust and balance to perform in accordance with requirements of 
Contract Documents and to do other work as specified in this section.


1.2 QUALIFICATIONS OF TAB PERSONNEL
.1 Submit names of personnel to perform TAB to Consultant within 90 days of award of 


contract.
.2 Provide documentation confirming qualifications, successful experience. TAB Contractor 


shall have a minimum of five (5) years experience to AABC, NBCNBB or SMACNA
.3 TAB: performed in accordance with the requirements of standard under which TAB 


Firm's qualifications are approved:
.1 Associated Air Balance Council, (AABC) National Standards for Total System 


Balance, MN-1.
.2 National Balancing Council (NBC) Cirtified Air Balancing Specifications and 


Certified Hydronic Balancing Specifications.
.3 National Environmental Balancing Bureau (NEBB) TABES, Procedural 


Standards for Testing, Adjusting, Balancing of Environmental Systems.
.4 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA), 


HVAC TAB HVAC Systems - Testing, Adjusting and Balancing.
.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.
.5 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract 


requirements.
.6 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and 


calibration of TAB instruments.
.7 Where instrument manufacturer calibration recommendations are more stringent than 


those listed in TAB Standard, use manufacturer's recommendations.
.8 TAB Standard quality assurance provisions such as performance guarantees form part 


of this contract.
.1 For systems or system components not covered in TAB Standard, use TAB 


procedures developed by TAB Specialist.
.2 Where new procedures, and requirements, are applicable to Contract 


requirements have been published or adopted by body responsible for TAB 
Standard used (AABC, NEBB, or TABB), requirements and recommendations 
contained in these procedures and requirements are mandatory.


1.3 PURPOSE OF TAB
.1 Test to verify proper and safe operation, determine actual point of performance, evaluate 


qualitative and quantitative performance of equipment, systems and controls at design, 
average and low loads using actual or simulated loads


.2 Adjust and regulate equipment and systems to meet specified performance 
requirements and to achieve specified interaction with other related systems under 
normal and emergency loads and operating conditions.


.3 Balance systems and equipment to regulate flow rates to match load requirements over 
full operating ranges.


1.4 EXCEPTIONS
.1 TAB of systems and equipment regulated by codes, standards to satisfaction of authority 


having jurisdiction.


1.5 CO-ORDINATION
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.1 Schedule time required for TAB (including repairs, re-testing) into project construction 
and completion schedule to ensure completion before acceptance of project.


.2 Do TAB of each system independently and subsequently, where interlocked with other 
systems, in unison with those systems.


1.6 PRE-TAB REVIEW
.1 Review contract documents before project construction is started confirm in writing to 


Consultant adequacy of provisions for TAB and other aspects of design and installation 
pertinent to success of TAB.


.2 Review specified standards and report to Consultant in writing proposed procedures 
which vary from standard.


.3 During construction, co-ordinate location and installation of TAB devices, equipment, 
accessories, measurement ports and fittings.


1.7 START-UP
.1 Follow start-up procedures as recommended by equipment manufacturer unless 


specified otherwise.
.2 Follow special start-up procedures specified elsewhere in Division 23.


1.8 OPERATION OF SYSTEMS DURING TAB
.1 Operate systems for length of time required for TAB and as required by Consultant for 


verification of TAB reports.


1.9 START OF TAB
.1 Notify Consultant seven (7) days prior to start of TAB.
.2 Start TAB when building is essentially completed, including:


.1 Installation of ceilings, doors, windows, other construction affecting TAB.


.2 Application of weatherstripping, sealing, and caulking.


.3 Pressure, leakage, other tests specified elsewhere Division 23.


.4 Provisions for TAB installed and operational.
.3 Start-up, verification for proper, normal and safe operation of mechanical and associated 


electrical and control systems affecting TAB including but not limited to:
.1 Proper thermal overload protection in place for electrical equipment.
.2 Air systems:


.1 Filters in place, clean.


.2 Duct systems clean.


.3 Ducts, air shafts, ceiling plenums are airtight to within specified 
tolerances.


.4 Correct fan rotation.


.5 Fire, smoke, volume control dampers installed and open.


.6 Coil fins combed, clean.


.7 Access doors, installed, closed.


.8 Outlets installed, volume control dampers open.
.3 Liquid Systems:


.1 Flushed, filled, vented.


.2 Correct pump rotation.


.3 Strainers in place, baskets clean.


.4 Isolation and balancing valves installed and open.


.5 Calibrated balancing valve installed at factory settings.


.6 Chemical treatment systems complete, operational.


1.10 APPLICATION TOLERANCES
.1 Do TAB to following tolerances of design values:
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.1 Laboratory and hospital HVAC Systems: plus 10%, minus 0%.


.2 Other HVAC Systems: plus 5%, minus 5%.


.3 Hydronic Systems: plus or minus 10%.


.4 Refrigeration Systems: plus or minus 10%


1.11 ACCURACY TOLERANCES
.1 Measured values accurate to within plus or minus 2 % of actual values.


1.12 INSTRUMENTS
.1 Prior to TAB, submit to Consultant list of instruments used together with serial numbers.
.2 Calibrate in accordance with requirements of most stringent of referenced standard for 


either applicable system or HVAC system.
.3 Calibrate within 3 months of TAB. Provide certificate of calibration to Consultant.


1.13 SUBMITTALS
.1 Submit, prior to commencement of TAB:


.1 Proposed methodology and procedures for performing TAB if different from 
referenced standard.


1.14 PRELIMINARY TAB REPORT
.1 Submit for checking and approval of Consultant, prior to submission of formal TAB 


report, sample of rough TAB sheets. Include:
.1 Details of instruments used.
.2 Details of TAB procedures employed.
.3 Calculations procedures.
.4 Summaries.


1.15 TAB REPORT
.1 Format in accordance with referenced standard.
.2 TAB report to show results in SI units and to include:


.1 Project record drawings.


.2 System schematics.
.3 Submit three (3) copies of TAB Report to Consultant for verification and approval, in 


English in D-ring binders, complete with index tabs.


1.16 VERIFICATION
.1 Reported results subject to verification by Consultant.
.2 Provide personnel and instrumentation to verify up to 30 % of reported results.
.3 Number and location of verified results as directed by Consultant.
.4 Pay costs to repeat TAB as required to satisfaction of Consultant.


1.17 SETTINGS
.1 After TAB is completed to satisfaction of Consultant, replace drive guards, close access 


doors, lock devices in set positions, ensure sensors are at required settings.
.2 Permanently mark settings to allow restoration at any time during life of facility. Do not 


eradicate or cover markings.


1.18 COMPLETION OF TAB
.1 TAB considered complete when final TAB Report received and approved by Consultant.


1.19 AIR SYSTEMS
.1 Standard: TAB to most stringent of this section.
.2 Do TAB of systems, equipment, components, controls specified in other Divisions.
.3 Qualifications: personnel performing to be qualified to Standards of AABC, NBC or 


NEBB.
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.4 Quality assurance: perform TAB under direction of supervisor qualified to Standards of 
AABC, NBC, or NEBB.


.5 Measurements: to include as appropriate for systems, equipment, components, controls:
.1 Air velocity
.2 Static pressure 
.3 Flow rate
.4 Pressure drop (or loss)
.5 Temperatures (dry bulb, wet bulb, dewpoint)
.6 Duct cross-sectional area
.7 RPM
.8 Electrical power
.9 Voltage
.10 Noise
.11 Vibration
.12 Amperage and volts for each stage of electric heating coils.


.6 Locations of equipment measurements: to include but not be limited to, following as 
appropriate:


.1 Inlet and outlet of dampers


.2 Filter


.3 Coil


.4 Humidifier


.5 Fan


.6 Other equipment causing changes in conditions.


.7 Controllers.


.8 Controlled device.
.7 Locations of systems measurements to include as appropriate: main ducts, main branch, 


sub-branch, run-out (or grille, register or diffuser).


1.20 DOMESTIC WATER SYSTEMS
.1 Meet requirements as specified for hydronic systems.
.2 Locations of equipment measurements: to include, but not limited to, following as 


appropriate: inlet and outlet heaters, tank, pump, circulator, at controllers, controlled 
device.


.3 Locations of systems measurements to include, but not limited to, following as 
appropriate: main, main branch, branch, sub-branch.


1.21 OTHER SYSTEMS
.1 Plumbing systems:


.1 Standard: National Plumbing Code.


.2 TAB procedures:
.1 Flush valves: adjust to suit project pressure conditions.
.2 Pressure booster systems: test for capacity and pressures under all 


conditions and at all times.
.3 Controlled flow roof drain systems: adjust weirs to suit actual roof 


conditions, slopes, areas drained.
.4 Pumped sanitary and storm water systems: test for proper operation at 


all possible flow rates.
.5 Pressure reducing station.


.2 Wet pipe sprinkler systems:
.1 Standard: NFPA.
.2 TAB procedures: Refer to NFPA 13 Sprinkler System.
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.3 Refrigeration systems forming part of HVAC systems: 
.1 Standard: CSA B52 - Mechanical Refrigeration Code.
.2 TAB procedures: Refer to Standard as follows:


.1 Suction Pressure and Temperature.


.2 Discharge Pressure and Temperature.


.3 Suction Superheat.


.4 Evaporation Pressure and Temperature.


1.22 OTHER TAB REQUIREMENTS
.1 General requirements applicable to work specified this paragraph:


.1 Qualifications of TAB personnel: as for air systems specified this section.


.2 Quality assurance: as for air systems specified this section.
.2 Building pressure conditions:


.1 Adjust HVAC systems, equipment, controls to ensure specified pressure 
conditions during winter and summer design conditions. 


.3 Zone pressure differences:
.1 Adjust HVAC systems, equipment, controls to establish specified air pressure 


differentials, with all systems in all possible combinations of normal operating 
modes.


.4 Measurement of noise and vibration from equipment specified in Mechanical Division.
.1 Standard: Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping 


and Equipment and Section 23 32 48 - Acoustical Air Plenums.
.2 Vibration measurements around each piece of rotating equipment.
.3 Sound measurements in each octave band around each piece of rotating 


equipment.
.4 Induct sound measurements in each octave band at each fan inlet and 


discharge.
.5 Induct sound measurements in each octave band at each air handling unit 


intake, return and discharge.
.6 Sound measurements in each octave band for each normal occupied room with 


air handling equipment running.
.5 Measurement of spatial noise:


.1 Standard: Section 23 32 48 - Acoustical Air Plenums.


1.23 POST-OCCUPANCY TAB
.1 Measure DBT, WBT (or %RH), air velocity, air flow patterns, NC levels, in occupied zone 


of areas designated by Owner's Representative.
.2 Participate in systems checks twice during Warranty Period - #1 approximately 3 months 


after acceptance and #2 within 3 months of termination of Warranty Period.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Materials and methods for pressure testing ducts over 5 m in length, forming part 


of a supply, return or exhaust ductwork system directly or indirectly connected to 
air handling equipment.


1.2 REFERENCES
.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)


.1 Material Safety Data Sheets (MSDS).
.2 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)


.1 SMACNA HVAC Air Duct Leakage Test Manual.


1.3 SUBMITTALS
.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Test Reports: submit certified test reports from approved independent testing 


laboratories indicating compliance with specifications for specified performance 
characteristics and physical properties. Include pressure test information and results as 
follows:


.1 Submit proposed report form and test report format to Consultant for approval at 
least three months before proposed date of first series of tests. Do not start tests 
until approval received in writing from Consultant.


.2 Prepare report of results and submit to Consultant within 24 hours of completion 
of tests. Include:


.1 Schematic of entire system.


.2 Schematic of section under test showing test site.


.3 Required and achieved static pressures.


.4 Orifice differential pressure at test sites.


.5 Permissible and actual leakage flow rate (L/s) for test sites.


.6 Witnessed certification of results.
.3 Include test reports in final TAB report.
.4 Certificates: submit certificates signed by manufacturer certifying that materials 


comply with specified performance characteristics and physical properties.
.5 Instructions: submit manufacturer's installation instructions.
.6 Manufacturer's field reports specified.


1.4 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


2 Products
2.1 TEST INSTRUMENTS


.1 Test apparatus to include:
.1 Fan capable of producing required static pressure.
.2 Duct section with calibrated orifice plate mounted and accurately located 


pressure taps.
.3 Flow measuring instrument compatible with the orifice plate.
.4 Calibration curves for orifice plates used.
.5 Flexible duct for connecting to ductwork under test.
.6 Smoke bombs for visual inspections.
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.2 Test apparatus: accurate to within +/- 3 % of flow rate and pressure.


.3 Submit details of test instruments to be used to Consultant at least three months before 
anticipated start date.


.4 Test instruments: calibrated and certificate of calibration deposited with Consultant no 
more than 28 days before start of tests.


.5 Re-calibrated every six months thereafter.


2.2 EQUIPMENT LEAKAGE TOLERANCES
.1 Equipment and System Components such as VAV Boxes, Duct Heating Leakage: 2%


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 TEST PROCEDURES
.1 Maximum lengths of ducts to be tested consistent with capacity of test equipment.
.2 Section of duct to be tested to include:


.1 Fittings, branch ducts, tap-ins.
.3 Repeat tests until specified pressures are attained. Bear costs for repairs and repetition 


to tests.
.4 Base partial system leakage calculations on SMACNA HVAC Air Duct Leakage Test 


Manual.
.5 Seal leaks that can be heard or felt, regardless of their contribution to total leakage.


3.3 SITE TOLERANCES
.1 System leakage tolerances specified are stated as percentage of total flow rate handled 


by system. Pro-rate specified system leakage tolerances. Leakage for sections of duct 
systems: not to exceed total allowable leakage.


.2 Leakage tests on following systems not to exceed specified leakage rates.
.1 Small duct systems up to 250 Pa: leakage 2%.
.2 VAV box and duct on downstream side of VAV box: leakage 2%.
.3 Large low pressure duct systems up to 500 Pa: leakage 2%.
.4 HP duct systems up to 1000 Pa pressure classification, including upstream side 


of VAV boxes: leakage 1%.
.3 Evaluation of test results to use surface area of duct and pressure in duct as basic 


parameters.


3.4 TIMING OF TESTING
.1 Test ducts before installation of insulation or other forms of concealment.
.2 Test after seals have cured.
.3 Test when ambient temperature will not affect effectiveness of seals, and gaskets.


3.5 EXCLUSIONS
.1 Flexible connections to VAV boxes.


3.6 FIELD QUALITY CONTROL
.1 Manufacturer's Field Services.


.1 Have manufacturer of products, supplied under this Section, review Work 
involved in the handling, installation/application, protection and cleaning, of its 
products and submit written reports, in acceptable format, to verify compliance of 
Work with Contract.


.2 Manufacturer's Field Services: provide manufacturer's field services consisting of 
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product use recommendations and periodic site visits for inspection of product 
installation in accordance with manufacturer's instructions.


.3 Schedule site visits, to review Work, at stages listed:
.1 After delivery and storage of products, and when preparatory Work, or 


other Work, on which the Work of this Section depends, is complete but 
before installation begins.


.2 Twice during progress of Work at 25% and 60% complete.


.3 Upon completion of the Work, after cleaning is carried out.
.4 Obtain reports, within 3 days of review for submission.


.2 Performance Verification:
.1 Consultant to witness tests and to verify reported results.
.2 To be certified by same TAB agency approved by Consultant to undertake TAB 


on this project.


3.7 CLEANING
.1 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.


1.2 REFERENCES
.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)


.1 ANSI/ASHRAE/IESNA 90.1-, SI; Energy Standard for Buildings Except Low-Rise 
Residential Buildings.


.2 American Society for Testing and Materials International, (ASTM)
.1 ASTM B209M-, Specification for Aluminum and Aluminum Alloy Sheet and Plate 


(Metric).
.2 ASTM C335-, Test Method for Steady State Heat Transfer Properties of 


Horizontal Pipe Insulation.
.3 ASTM C411-, Test Method for  Hot-Surface Performance of High-Temperature 


Thermal Insulation.
.4 ASTM C449/C449M-, Standard Specification for Mineral Fiber-Hydraulic-Setting 


Thermal Insulating and Finishing Cement.
.5 ASTM C547-, Specification for Mineral Fiber Pipe Insulation.
.6 ASTM C553-, Specification for Mineral Fiber Blanket Thermal Insulation for 


Commercial and Industrial Applications.
.7 ASTM C612-, Specification for Mineral Fiber Block and Board Thermal 


Insulation.
.8 ASTM C795-, Specification for Thermal Insulation for Use with Austenitic 


Stainless Steel.
.9 ASTM C921-, Standard Specification for Thermal Insulation for Use in Contact 


with Austenitic Stainless Steel.
.3 Canadian General Standards Board (CGSB)


.1 CGSB 51-GP-52Ma-, Vapour Barrier, Jacket and Facing Material for Pipe, Duct 
and Equipment Thermal Insulation.


.4 Thermal Insulation Association of Canada (TIAC): National Insulation Standards 
(R1999).


.5 Underwriters Laboratories of Canada (ULC)
.1 CAN/ULC-S102-, Surface Burning Characteristics of Building Materials and 


Assemblies.
.2 CAN/ULC-S701-, Thermal Insulation Polyotrene, Boards and Pipe Covering.


1.3 DEFINITIONS
.1 For purposes of this section:


.1 "CONCEALED" - means any work which is installed in suspended ceilings 
(accessible or non-accessible), attics and non-accessible chases and furred-in 
spaces.


.2 "EXPOSED" - means any work which is not concealed in walls, shafts, or above 
accessible or non-accessible ceilings.  Work behind doors, in closets, in 
cupboards, or under counters is considered exposed.


.3 Insulation systems - insulation material, fasteners, jackets, and other 
accessories.


.2 TIAC Codes:
.1 CRD: Commercial Round Ductwork,
.2 CRF: Commercial Rectangular Finish,
.3 CEF: Commercial Rigid Insulation External Application.


1.4 SHOP DRAWINGS
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.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.


.2 Submit for approval manufacturer's catalogue literature related to installation, fabrication 
for duct jointing recommendations.


1.5 SAMPLES
.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit for approval: complete assembly of each type of insulation system, insulation, 


coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix 
typewritten label beneath sample indicating service.


1.6 MANUFACTURERS' INSTRUCTIONS
.1 Submit manufacturer's installation instructions in accordance with Section 01 33 00 -


Submittal Procedures.
.2 Installation instructions to include procedures used, and installation standards achieved.


1.7 QUALIFICATIONS
.1 Installer: specialist in performing work of this section, and have at least 3 years 


successful experience in this size and type of project, qualified to TIAC standards.


1.8 DELIVERY, STORAGE AND HANDLING
.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 


address.
.2 Protect from weather and construction traffic.
.3 Protect against damage from any source.
.4 Store at temperatures and conditions recommended by manufacturer.


1.9 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 19 -


Construction Waste Management Disposal.
.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.3 Collect and separate for disposal paper packaging material in appropriate on-site for 


recycling in accordance with Waste Management Plan.
.4 Divert unused metal materials from landfill to metal recycling facility approved by 


Consultant.
.5 Divert unused adhesive material from landfill to official  hazardous material collections 


site approved by Consultant.
.6 Do not dispose of unused adhesive materials into sewer systems, into lakes, streams, 


onto  ground or in other locations where it will pose  health or environmental hazard.


2 Products
2.1 FIRE AND SMOKE RATING


.1 In accordance with CAN/ULC-S102:
.1 Maximum flame spread rating: 25.
.2 Maximum smoke developed rating: 50.


2.2 INSULATION
.1 Mineral fibre: as specified  includes glass fibre, rock wool, slag wool.
.2 Thermal conductivity ("k" factor) not to exceed specified values at 24°C  mean 


temperature when tested in accordance with ASTM C335.
.3 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour 


retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).
.4 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with factory applied vapour 


retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section).
.1 Mineral fibre: to ASTM C553.
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.2 Jacket: to CGSB 51-GP-52Ma.


.3 Maximum "k" factor: to ASTM C553.


2.3 JACKETS
.1 Canvas:


.1 220 gm/m² cotton, plain weave, treated with dilute fire retardant lagging adhesive 
to ASTM C921.


.2 Lagging adhesive: Compatible with insulation.


.3 Aluminum:
.1 To ASTM B209 with moisture barrier as per attached Ductwork Insulation 


Schedule.
.2 Thickness: 0.40 mm sheet.
.3 Finish: Smooth.
.4 Jacket banding and mechanical seals: 12 mm wide, 0.5 mm thick stainless steel.


.1 Stainless steel:
.5 Type: 304.
.6 Thickness: 0.25 mm sheet.
.7 Finish: Smooth.
.8 Jacket banding and mechanical seals: 12 mm wide, 0.5 mm thick stainless steel.


.4 Self-adhesive weather barrier membranes shall be considered an alternate jacketing on 
all exterior ductwork, except high temperature ducts (i.e. grease exhaust ducts).  Any 
exterior ductwork with this alternate shall be installed with 0% leakage.


.1 Acceptable material: Bakor Foilskin.


2.4 ACCESSORIES
.1 Vapour retarder lap adhesive:


.1 Water based, fire retardant type, compatible with insulation.
.2 Indoor Vapour Retarder Finish:


.1 Vinyl emulsion type acrylic, compatible with insulation.
.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.
.4 ULC Listed Canvas Jacket:


.1 220 gm/m² cotton, plain weave, treated with dilute fire retardant lagging 
adhesive to ASTM C921.


.5 Outdoor Vapour Retarder Mastic:
.1 Vinyl emulsion type acrylic, compatible with insulation.
.2 Reinforcing fabric: Fibrous glass, untreated 305 g/m².


.6 Tape: self-adhesive, aluminum, reinforced, 75 mm wide minimum.


.7 Contact adhesive: quick-setting


.8 Canvas adhesive: washable.


.9 Tie wire: 1.5 mm stainless steel.


.10 Banding: 12 mm wide, 0.5 mm thick stainless steel.


.11 Facing: 25 mm galvanized steel hexagonal wire mesh stitched on one face of insulation.


.12 Fasteners: 4 mm diameter pins with 35 mm diameter clips, length to suit thickness of 
insulation.


3 Execution
3.1 PRE-INSTALLATION REQUIREMENTS


.1 Pressure testing of ductwork systems complete, witnessed and certified.


.2 Surfaces clean, dry, free from foreign material.


3.2 INSTALLATION
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.1 Install in accordance with TIAC National Standards.


.2 Apply materials in accordance with manufacturers instructions and as indicated.


.3 Use two layers with staggered joints when required nominal thickness exceeds 75 mm.


.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
.1 Hangers, supports to be outside vapour retarder jacket.


.5 Supports, Hangers in accordance with Section 23 05 29 - Hangers and Supports for 
HVAC Piping and Equipment.


.1 Apply high compressive strength insulation where insulation may be compressed 
by weight of ductwork.


.6 Fasteners: At 300 mm oc in horizontal and vertical directions, minimum two rows each 
side.


3.3 DUCTWORK INSULATION SCHEDULE
.1 Insulation types and thickness: Conform to following Table:


TIAC Vapour Thickness
Code Retarder (mm)


-------------------------------------------------------------------------------------------------------------
Rectangular cold and dual C-1 yes 50
temperature supply air ducts
(exposed)


Round cold and dual temperature C-2 yes 50
supply air ducts (concealed)


Rectangular warm air ducts C-1 no 25
(exposed)


Round warm air ducts (exposed) C-1 no 25


Rectangular cold and dual C-2 yes 25
temperature supply air ducts
(concealed)


Round cold and dual temperature C-1 yes 50
supply air ducts (exposed)


Rectangular warm air ducts C-2 no 25
(concealed)


Round warm air ducts C-2 no 25
(concealed)


Supply, return and exhaust ducts none
exposed in space being served


Outside air ducts to mixing C-1 yes 50
plenum


Mixing Plenums C-1 yes 25


Exhaust duct between dampers C-1 no 50
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and louvers


Rectangular ducts outside C-1 special 50


Round ducts outside C-1 special 50


Acoustically lined ducts See Section 23 33 53 - Duct Liners


.1 Exposed round ducts 600 mm and larger, smaller sizes where subject to abuse:
.1 Use TIAC code C-1 insulation, scored to suit diameter of duct.


.2 Finishes: Conform to following table:
TIAC
Code


---------------------------------------------------------------------------------------------------------------------
Rectangular Round


Indoor, concealed None none


Indoor, exposed within CRF/1 CRD/2
mechanical room


Indoor, exposed elsewhere CRF/2 CRD/3


Outdoor, exposed to CRF/3 CRD/4
precipitation


Outdoor, elsewhere CRF/4 CRD/5


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 23 07 13
Pandemic Warehouse Thermal Insulation for Ducting
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 5







Coles Associates Ltd. Architects & Engineers


1 General
1.1 SUMMARY


.1 Section Includes:
.1 Thermal insulation for piping and piping accessories in commercial type 


applications.


1.2 RELATED REQUIREMENTS
.1 Section 07 92 00 - Joint Sealants.
.2 Section 23 05 54 - Mechanical Identification.
.3 Section 23 07 14 - Thermal Insulation for Equipment.  


1.3 REFERENCES
.1 American Society of Heating, Refrigeration and Air Conditioning Engineers  (ASHRAE)


.1 ASHRAE Standard 90.1, Energy Standard for Buildings Except Low-Rise 
Residential Buildings (IESNA co-sponsored; ANSI approved; Continuous 
Maintenance Standard).


.2 American Society for Testing and Materials International (ASTM)
.1 ASTM B209M, Standard Specification for Aluminum and Aluminum Alloy Sheet 


and Plate Metric.
.2 ASTM C335, Standard Test Method for Steady State Heat Transfer Properties of 


Horizontal Pipe Insulation.
.3 ASTM C411, Standard Test Method for Hot-Surface Performance of High-


Temperature Thermal Insulation.
.4 ASTM C449/C449M, Standard Specification for Mineral Fiber-Hydraulic-Setting 


Thermal Insulating and Finishing Cement.
.5 ASTM C533, Calcium Silicate Block and Pipe Thermal Insulation.
.6 ASTM C547, Mineral Fiber Pipe Insulation.
.7 ASTM C795, Standard Specification for Thermal Insulation for Use in Contact 


with Austenitic Stainless Steel.
.8 ASTM C921, Standard Practice for Determining the Properties of Jacketing 


Materials for Thermal Insulation.
.3 Canadian General Standards Board (CGSB)


.1 CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct 
and Equipment Thermal Insulation.


.2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes, 
Vessels and Round Ducts.


.4 Department of Justice Canada (Jus)
.1 Canadian Environmental Assessment Act (CEAA), c. 37.
.2 Canadian Environmental Protection Act (CEPA), c. 33.
.3 Transportation of Dangerous Goods Act (TDGA), c. 34.


.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).


.6 Manufacturer's Trade Associations
.1 Thermal Insulation Association of Canada (TIAC): National Insulation Standards.


.7 Underwriters' Laboratories of Canada (ULC)
.1 CAN/ULC-S102, Surface Burning Characteristics of Building Materials and 


Assemblies.
.2 CAN/ULC-S701, Thermal Insulation, Polystyrene, Boards and Pipe Covering.
.3 CAN/ULC-S702, Thermal Insulation, Mineral Fibre, for Buildings.
.4 CAN/ULC-S702.2, Thermal Insulation, Mineral Fibre, for Buildings, Part 2: 


Application Guidelines.
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1.4 DEFINITIONS
.1 For purposes of this section:


.1 "CONCEALED" - insulated mechanical services in suspended ceilings and non-
accessible chases and furred-in spaces.


.2 "EXPOSED" - will mean "not concealed" as specified.
.2 TIAC ss:


.1 CRF: Code Rectangular Finish.


.2 CPF: Code Piping Finish.


1.5 SUBMITTALS
.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.1 Submit two copies of Workplace Hazardous Materials Information 
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 
with Section 01 33 00 - Submittal Procedures.


.3 Shop Drawings:
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 


Procedures.
.4 Samples:


.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.


.2 Submit for approval: complete assembly of each type of insulation system, 
insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood 
board. Affix label beneath sample indicating service.


.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.


.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties.


.2 Instructions: submit manufacturer's installation instructions.
.1 Consultant will make available 1 copy of systems supplier's installation 


instructions.


1.6 QUALITY ASSURANCE
.1 Qualifications:
.2 Installer: specialist in performing work of this Section, and have at least 3 years 


successful experience in this size and type of project, qualified to standards of TIAC.
.3 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


1.7 DELIVERY, STORAGE AND HANDLING
.1 Packing, shipping, handling and unloading:


.1 Deliver, store and handle in accordance with manufacturer's written instructions 
and Section 01 61 00 - Common Product Requirements.


.2 Deliver, store and handle materials in accordance with manufacturer's written 
instructions.


.3 Deliver materials to site in original factory packaging, labelled with 
manufacturer's name, address.


.2 Storage and Protection:
.1 Protect from weather, construction traffic.
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.2 Protect against damage.


.3 Store at temperatures and conditions required by manufacturer.
.3 Waste Management and Disposal:


.1 Construction/Demolition Waste Management and Disposal: separate waste 
materials for reuse in accordance with Section 01 74 00 - Cleaning and Waste 
Management.


.2 Place excess or unused insulation and insulation accessory materials in 
designated containers.


.3 Divert unused metal materials from landfill to metal recycling facility approved by 
Consultant.


.4 Dispose of unused adhesive material at official  hazardous material collections 
site approved by Consultant.


2 Products
2.1 FIRE AND SMOKE RATING


.1 In accordance with CAN/ULC-S102.
.1 Maximum flame spread rating: 25.
.2 Maximum smoke developed rating: 50.


2.2 INSULATION
.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
.2 Thermal conductivity ("k" factor) not to exceed specified values at 24°C mean 


temperature when tested in accordance with ASTM C335.
.3 TIAC Code A-1: rigid moulded mineral fibre without factory applied vapour retarder 


jacket.
.1 Mineral fibre: to CAN/ULC-S702.
.2 Maximum "k" factor: to CAN/ULC-S702.


.4 TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket.
.1 Mineral fibre: to CAN/ULC-S702.
.2 Jacket: to CGSB 51-GP-52Ma.
.3 Maximum "k" factor: to CAN/ULC-S702.


.5 TIAC Code C-2: mineral fibre blanket faced with factory applied vapour retarder jacket 
(as scheduled in PART 3 of this section).


.1 Mineral fibre: to CAN/ULC-S702.


.2 Jacket: to CGSB 51-GP-52Ma.


.3 Maximum "k" factor: to CAN/ULC-S702.
.6 TIAC Code A-6: flexible unicellular tubular elastomer.


.1 Insulation: with vapour retarder jacket.


.2 Jacket: to CGSB 51-GP-52Ma.


.3 Maximum "k" factor: to 0.039 w/m - °C


.4 Certified by manufacturer: free of potential stress corrosion cracking corrodants.
.7 TIAC Code A-2: rigid moulded calcium silicate in sections and blocks, and with special 


shapes to suit project requirements.
.1 Insulation: to ASTM C533.
.2 Maximum "k" factor: to 0.75 w/m - °C @ 500 °C.
.3 Design to permit periodic removal and re-installation.


2.3 INSULATION SECUREMENT
.1 Tape: self-adhesive, aluminum, plain, 50 mm wide minimum.
.2 Contact adhesive: quick setting.
.3 Canvas adhesive: washable.
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.4 Tie wire: 1.5 mm diameter stainless steel.


.5 Bands: stainless steel, 19 mm wide, 0.5 mm thick.


2.4 CEMENT
.1 Thermal insulating and finishing cement:


.1 Hydraulic setting on mineral wool, to ASTM C449/C449M.


2.5 VAPOUR RETARDER LAP ADHESIVE
.1 Water based, fire retardant type, compatible with insulation.


2.6 INDOOR VAPOUR RETARDER FINISH
.1 Vinyl emulsion type acrylic, compatible with insulation.


2.7 OUTDOOR VAPOUR RETARDER FINISH
.1 Vinyl emulsion type acrylic, compatible with insulation.
.2 Reinforcing fabric: fibrous glass, untreated 305 g/m².


2.8 JACKETS
.1 Polyvinyl Chloride (PVC):


.1 One-piece moulded type and sheet to CAN/CGSB-51.53 with pre-formed shapes 
as required.


.2 Colours: to match adjacent finish paint.


.3 Minimum service temperatures: -20°C.


.4 Maximum service temperature: 65°C.


.5 Moisture vapour transmission: 0.02 perm.


.6 Thickness: 0.55 mm.


.7 Fastenings:
.1 Use solvent weld adhesive compatible with insulation to seal laps and 


joints.
.2 Tacks.
.3 Pressure sensitive vinyl tape of matching colour.


.8 Special requirements:
.1 Indoor: flame spread rating 25, smoke developed rating 50.
.2 Outdoor: UV rated material at least 0.5  mm thick.


.2 ABS Plastic:
.1 One-piece moulded type and sheet with pre-formed shapes as required.
.2 Colours: to match adjacent finish paint.
.3 Minimum service temperatures: -40°C.
.4 Maximum service temperature: 82°C.
.5 Moisture vapour transmission: 0.012 perm.
.6 Thickness: 0.75 mm.
.7 Fastenings:


.1 Solvent weld adhesive compatible with insulation to seal laps and joints.


.2 Tacks.


.3 Pressure sensitive vinyl tape of matching colour.
.8 Locations:


.1 For outdoor use ONLY.
.3 Canvas:


.1 220 gm/m² cotton, plain weave, treated with dilute fire retardant lagging 
adhesive to ASTM C921.


.2 Lagging adhesive: compatible with insulation.
.4 Aluminum:
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.1 To ASTM B209.


.2 Thickness: 0.50 mm sheet.


.3 Finish: smooth.


.4 Joining: longitudinal and circumferential slip joints with 50 mm laps.


.5 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective 
liner.


.6 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5mm 
thick at 300 mm spacing.


.5 Stainless steel:
.1 Type: 304.
.2 Thickness: 0.25 mm.
.3 Finish: smooth.
.4 Joining: longitudinal and circumferential slip joints with 50 mm laps.
.5 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective 


liner.
.6 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5mm 


thick at 300 mm spacing.


2.9 WEATHERPROOF CAULKING FOR JACKETS INSTALLED OUTDOORS
.1 Caulking to: Section 07 92 00 - Joint Sealants


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 PRE-INSTALLATION REQUIREMENT
.1 Pressure testing of piping systems and adjacent equipment to be complete, witnessed 


and certified.
.2 Surfaces clean, dry, free from foreign material.


3.3 INSTALLATION
.1 Install in accordance with TIAC National Standards.
.2 Apply materials in accordance with manufacturers instructions and this specification.
.3 Use two layers with staggered joints when required nominal wall thickness exceeds 75 


mm.
.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.


.1 Install hangers, supports outside vapour retarder jacket.
.5 Supports, Hangers:


.1 Apply high compressive strength insulation, suitable for service, at oversized 
saddles and shoes where insulation saddles have not been provided.


3.4 REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES
.1 Application: at expansion joints, valves, primary flow measuring elements.
.2 Design: to permit movement of expansion joint without damage to adjacent insulation.
.3 Insulation:


.1 Insulation, fastenings and finishes: same as system.


.2 Jacket: aluminum.


3.5 INSTALLATION OF ELASTOMERIC INSULATION
.1 Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight joints.
.2 Provide vapour retarder as recommended by manufacturer.
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3.6 PIPING INSULATION SCHEDULES
.1 Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
.2 TIAC Code: A-1.


.1 Securements: SS wire at 300  mm on centre.


.2 Seals: lap seal adhesive, lagging adhesive.


.3 Installation: TIAC Code 1501-H.
.3 TIAC Code: A-3.


.1 Securements: SS wire at 300 mm on centre.


.2 Seals: VR lap seal adhesive, VR lagging adhesive.


.3 Installation: TIAC Code: 1501-C.
.4 TIAC Code: A-6.


.1 Insulation securements: as per manufacturer's recommendation.  


.2 Seals: lap seal adhesive, lagging adhesive.


.3 Installation: TIAC Code: 1501-CA.
.5 TIAC Code: C-2 vapour retarder jacket.


.1 Insulation securements: 18ga SS wire, or 12mm x 0.5mm SS bands at 300mm 
o.c.


.2 Seals: lap seal adhesive, lagging adhesive.


.3 Installation: TIAC Code: 1501-C.
.6 TIAC Code: A-2.


.1 Insulation securements: 18ga SS wire, or 12mm x 0.5mm SS bands at 300mm 
o.c.


.2 Seals: lap seal adhesive, lagging adhesive.


.3 Installation: TIAC Code: 1501-H.
.7 Thickness of insulation as listed in following table.


.1 Run-outs to individual units and equipment not exceeding 4000 mm long.


.2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, 
valves, fittings.
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.8 Finishes:
.1 Exposed indoors: canvas.
.2 Exposed in mechanical rooms: canvas.
.3 Concealed, indoors: canvas on valves, fittings. No further finish.
.4 Use vapour retarder jacket on TIAC code A-3 insulation compatible with 


insulation.
.5 Outdoors: water-proof aluminum jacket.
.6 Finish attachments: SS screws, at 150 mm on centre. Seals: wing.
.7 Installation: to appropriate TIAC code CRF/1 through CPF/5.


3.7 CLEANING
.1 Proceed in accordance with Section 01 74 00 - Cleaning and Waste Management.
.2 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Materials and installation for copper tubing and fittings for refrigerant.


1.2 RELATED SECTIONS
.1 Related Sections:


.1 Section 23 05 01 - Installation of Pipework.


1.3 REFERENCES
.1 American Society of Mechanical Engineers (ASME)


.1 ASME B16.22, Wrought Copper and Copper Alloy Solder - Joint Pressure 
Fittings.


.2 ASME B16.24, Cast Copper Pipe Flanges and Flanged Fittings: Class 150, 300, 
400, 600, 900, 1500 and 2500.


.3 ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes.


.4 ASME B31.5, Refrigeration Piping and Heat Transfer Components.
.2 American Society for Testing and Materials International (ASTM)


.1 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 
PSI Tensile Strength.


.2 ASTM B280, Standard Specification for Seamless Copper Tube for Air 
Conditioning and Refrigeration Field Service.


.3 Canadian Standards Association (CSA International)
.1 CSA B52, Mechanical Refrigeration Code.


.4 Environment Canada (EC)
.1 EPS 1/RA/1, Environmental Code of Practice for the Elimination of Fluorocarbon 


Emissions from Refrigeration and Air Conditioning Systems.
.5 Health Canada / Workplace Hazardous Materials Information System (WHMIS)


.1 Material Safety Data Sheets (MSDS).
.6 Province of Prince Edward Island boiler and pressure vessel act and regulation.


1.4 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet for 
piping, fittings and equipment.


.1 Thermostatic expansion valves.


.2 Solenoid valves.


.3 Hot gas bypass valves.


.4 Filter dryers.


.5 Strainers.


.6 Pressure regulating valves.
.3 Test Reports: submit certified test reports from approved independent testing 


laboratories indicating compliance with specifications for specified performance 
characteristics and physical properties.


.4 Certificates: submit certificates signed by manufacturer certifying that materials comply 
with specified performance characteristics and physical properties.


.5 Instructions: submit manufacturer's installation instructions.


.6 Closeout submittals: submit maintenance and engineering data for incorporation into 
manual specified in Section 01 78 00 - Closeout Submittals.


1.5 QUALITY ASSURANCE
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.1 Pre-Installation Meeting:
.1 Convene pre-installation meeting one week prior to beginning work of this 


Section and on site installations in accordance with the schedule.
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building subtrades.
.4 Review manufacturer's installation instructions and warranty 


requirements.
.2 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


.3 All work to be performed by certified refrigeration journey person.


1.6 DELIVERY, STORAGE AND HANDLING
.1 Waste Management and Disposal:


.1 Separate waste materials for reuse in accordance with Section 01 74 00 -
Cleaning & Waste Management.


.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities.


.3 Collect and separate for disposal paper packaging material in appropriate on-site 
bins for recycling  in accordance with Waste Management Plan (WMP).


.4 Separate for reuse and place in designated containers Steel waste in 
accordance with Waste Management Plan (WMP).


.5 Divert unused metal materials from landfill to metal recycling facility as approved 
by Consultant.


2 Products
2.1 TUBING


.1 Processed for refrigeration installations, deoxidized, dehydrated and sealed.
.1 Hard copper: to ASTM B88, type K or type L, ASTM B280, type ACR. B 


(nitrogenized).
.2 Annealed copper: to ASTM B280, with minimum wall thickness as per CSA B52 


and ASME B31.5.


2.2 FITTINGS
.1 Service: design pressure 2070 kPa and temperature 121 degrees C.
.2 Brazed:


.1 Fittings: wrought copper to ASME B16.22.


.2 Joints: silver solder, 15% Ag-80% Cu-5%P and non-corrosive flux for copper to 
steel or brass; silfoss-15 for copper to copper.


.3 Flanged:
.1 Bronze or brass, to ASME B16.24, Class 150 and Class 300, tongue and groove 


type.
.2 Gaskets: suitable for service.
.3 Bolts, nuts and washers: to ASTM A307, heavy series.


.4 Flared:
.1 Bronze or brass, for refrigeration, to ASME B16.26.


2.3 PIPE SLEEVES
.1 Hard copper or steel, sized to provide 6 mm clearance around between sleeve and 


uninsulated pipe or between sleeve and insulation.
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2.4 REFRIGERANTS
.1 Manufacturers: Subject to compliance with requirements, provide products by one of the 


following:
.1 Atofina Chemicals, Inc.
.2 DuPont Company; Fluorochemicals Div.
.3 Honeywell, Inc.; Genetron Refrigerants.
.4 INEOS Fluor Americas LLC.


.2 ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 GENERAL
.1 Install in accordance with CSA B52, EPS1/RA/1 and ASME B31.5 Section 23 05 01 -


Installation of Pipework.
.2 Suction Lines NPS 1-1/2 (DN 40) and Smaller for Conventional Air-Conditioning 


Applications: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings 
with brazed or soldered joints.


.3 Suction Lines NPS 2 to NPS 3-1/2 (DN 50 to DN 90) for Conventional Air-Conditioning 
Applications: Copper, Type ACR, L (B), drawn-temper tubing and wrought-copper fittings 
with brazed or soldered joints.


.4 Hot-Gas and Liquid Lines: Copper, Type ACR or L (B), annealed or drawn-temper tubing 
and wrought-copper fittings with brazed or soldered joints.


.5 Safety-Relief-Valve Discharge Piping: Copper, Type ACR, L (B), annealed or drawn-
temper tubing and wrought-copper fittings with brazed or soldered joints.


3.3 BRAZING PROCEDURES
.1 Bleed inert gas into pipe during brazing.
.2 Remove valve internal parts, solenoid valve coils, sight glass.
.3 Do not apply heat near expansion valve and bulb.


3.4 PIPING INSTALLATION
.1 General:


.1 Soft annealed copper tubing: bend without crimping or constriction.  Hard drawn 
copper tubing: do not bend. Minimize use of fittings.


.2 Install refrigerant piping according to ASHRAE 15.


.3 Install piping in concealed locations unless otherwise indicated and except in 
equipment rooms and service areas.


.4 Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited 
unless specifically indicated otherwise.


.5 Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal.


.6 Install piping adjacent to machines to allow service and maintenance.


.7 Install piping free of sags and bends.


.8 Install fittings for changes in direction and branch connections.


.9 Select system components with pressure equal to or greater than system 
operating pressure.


.10 Install piping as short and direct as possible, with a minimum number of joints, 
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elbows, and fittings.
.11 Arrange piping to allow inspection and service of refrigeration equipment. Install 


valves and specialties in accessible locations to allow for service and inspection. 
Install access doors or panels as required.


.12 Install refrigerant piping in protective conduit where installed belowground.


.13 Install refrigerant piping in rigid or flexible conduit in locations where exposed to 
mechanical injury.


.14 Slope Refrigerant piping as follows:
.1 Install horizontal hot-gas discharge piping with a uniform slope 


downward away from compressor.
.2 Install horizontal suction lines with a uniform slope downward to 


compressor.
.3 Install traps and double risers to entrain oil in vertical runs.
.4 Liquid lines may be installed level.


.15 When brazing or soldering, remove solenoid-valve coils and sight glasses; also 
remove valve stems, seats, and packing and accessible internal parts of  
refrigerant specialties. Do not apply heat near expansion-valve bulb.


.16 Before installation of steel refrigerant piping, clean pipe and fittings using the 
following procedures:


.1 Shot blast the interior of piping.


.2 Remove coarse particles of dirt and dust by drawing a clean, lintless 
cloth through tubing by means of wire or electrician's tape.


.3 Draw a clean, lintless cloth saturated with trichloroethylene through the 
tube or pipe. Continue this procedure until cloth is not discolored by dirt.


.4 Draw a clean, lintless cloth, saturated with compressor oil, squeeze dry, 
through the tube or pipe to remove remaining lint. Inspect tube or pipe 
visually for remaining dirt and lint.


.5 Finally, draw a clean, dry, lintless cloth through the tube or pipe.


.6 Safety-relief-valve discharge piping is not required to be cleaned but is 
required to be open to allow unrestricted flow.


.17 Install piping with adequate clearance between pipe and adjacent walls and 
hangers or between pipes for insulation installation.


.18 Identify refrigerant piping and valves.


.19 Install sleeves for piping penetrations of walls, ceilings, and floors.


.20 Install sleeve seals for piping penetrations of concrete walls and slabs.


.21 Install escutcheons for piping penetrations of walls, ceilings, and floors.
.2 Hot gas lines:


.1 Pitch at least 1:240 down in direction of flow to prevent oil return to compressor 
during operation.


.2 Provide trap at base of risers greater than 2400 mm high and at each 7600 mm 
thereafter.


.3 Provide inverted deep trap at top of risers.


.4 Provide double risers for compressors having capacity modulation.
.1 Large riser: install traps as specified.
.2 Small riser: size for 5.1 m/s at minimum load. Connect upstream of traps 


on large riser.


3.5 PRESSURE AND LEAK TESTING
.1 Close valves on factory charged equipment and other equipment not designed for test 


pressures.
.2 Leak test to CSA B52 before evacuation to 2MPa and 1MPa on high and low sides 
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respectively.
.3 Test Procedure: build pressure up to 35 kPa with refrigerant gas on high and low sides. 


Supplement with nitrogen to required test pressure. Test for leaks with electronic or 
halide detector. Repair leaks and repeat tests.


3.6 FIELD QUALITY CONTROL
.1 Site Tests/Inspection:


.1 Close service valves on factory charged equipment.
.2 Ambient temperatures to be at least 13 degrees C for at least 12 hours before and 


during dehydration.
.3 Use copper lines of largest practical size to reduce evacuation time.
.4 Use two-stage vacuum pump with gas ballast on 2nd stage capable of pulling 5Pa 


absolute and filled with dehydrated oil.
.5 Measure system pressure with vacuum gauge. Take readings with valve between 


vacuum pump and system closed.
.6 Triple evacuate system components containing gases other than correct refrigerant or 


having lost holding charge as follows:
.1 Twice to 14 Pa absolute and hold for 4 h.
.2 Break vacuum with refrigerant to 14 kPa.
.3 Final to 5 Pa absolute and hold for at least 12 h.
.4 Isolate pump from system, record vacuum and time readings until stabilization of 


vacuum.
.5 Submit test results to Consultant.


.7 Charging:
.1 Charge system through filter-drier and charging valve on high side. Low side 


charging not permitted.
.2 With compressors off, charge only amount necessary for proper operation of 


system. If system pressures equalize before system is fully charged, close 
charging valve and start up. With unit operating, add remainder of charge to 
system.


.3 Re-purge charging line if refrigerant container is changed during charging 
process.


.8 Checks:
.1 Make checks and measurements as per manufacturer's operation and 


maintenance instructions.
.2 Record and report measurements to Consultant.


.9 Manufacturer's Field Services:
.1 Have manufacturer of products, supplied under this Section, review work 


involved in the handling, installation/application, protection and cleaning, of its 
products and submit written reports, in acceptable format, to verify compliance of 
work with Contract.


.2 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product installation in 
accordance with manufacturer's instructions.


.3 Schedule site visits, to review work at stages listed:
.1 After delivery and storage of products, and when preparatory work, or 


other work, on which the work of this section depends, is complete but 
before installation begins.


.2 Twice during progress of work at 25% and 60% complete.


.3 Upon completion of the work, after cleaning is carried out.
.4 Obtain reports, within three (3) working days of review, and submit, immediately 


to Owner's Representative.
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3.7 DEMONSTRATION
.1 Instructions:


.1 Post instructions in frame with glass cover in accordance with Section 01 78 00 -
Closeout Submittals and CSA B52.


3.8 CLEANING
.1 Perform cleaning operations as specified in Section 01 74 00 - Cleaning and Waste 


Management and in accordance with manufacturer's recommendations.
.2 On completion and verification of performance of installation, remove surplus materials, 


excess materials, rubbish, tools and equipment.


3.9 ADJUSTING
.1 Adjust thermostatic expansion valve to obtain proper evaporator superheat.
.2 Adjust high and low pressure switch settings to avoid short cycling in response to 


fluctuating suction pressure.
.3 Adjust set-point temperature of air conditioning or chilled water controllers to the system 


design temperature.
.4 Perform the following adjustments before operating the refrigeration system, according 


to manufacturer's written instructions:
.1 Open shutoff valves in condenser water circuit.
.2 Verify that compressor oil level is correct.
.3 Open compressor suction and discharge valves.
.4 Open refrigerant valves except bypass valves that are used for other purposes.
.5 Check open compressor motor alignment and verify lubrication for motors and 


bearings.
.5 Replace core of replaceable filter dryer after system has been adjusted and after design 


flow rates and pressures are established.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Materials and installation of low-pressure metallic ductwork, joints and 


accessories.


1.2 RELATED REQUIREMENTS
.1 Section 07 84 00 - Firestopping.
.2 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.


1.3 REFERENCES
.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 


(ASHRAE).
.2 American Society for Testing and Materials International, (ASTM).


.1 ASTM A480/A480M, Standard Specification for General Requirements for Flat-
Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.


.2 ASTM A635/A635M, Standard  Specification for Steel, Sheet and Strip, Heavy-
Thickness Coils, Carbon, Hot Rolled.


.3 ASTM A653/A653M, Standard  Specification for Steel Sheet, Zinc Coated 
(Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.


.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
.1 Material Safety Data Sheets (MSDS).


.4 National Fire Protection Association (NFPA).
.1 NFPA 90A, Standard for the installation of Air-Conditioning and Ventilation 


Systems.
.2 NFPA 90B, Standard for the Installation of Warm Air Heating and Air-


Conditioning Systems.
.3 NFPA 96, Standard for ventilation control and fire protection of commercial 


cooling operations.
.5 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).


.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2nd Edition 
and Addendum No. 1.


.2 SMACNA HVAC Air Duct Leakage Test Manual, 1st Edition.


.3 IAQ Guideline for Occupied Buildings Under Construction, 1st Edition.


1.4 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal 


Procedures.
.2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets for the following:


.1 Sealants.


.2 Tape.


.3 Proprietary Joints.


1.5 QUALITY ASSURANCE
.1 Certification of Ratings:


.1 Catalogue or published ratings shall be those obtained from tests carried out by 
manufacturer or independent testing agency signifying adherence to codes and 
standards.


.2 Health and Safety:
.1 Do construction occupational health and safety in accordance with Section 01 35 


29 - Health, Safety and Emergency Response Procedures.
.3 Indoor Air Quality (IAQ) Management Plan.
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.1 Develop and implement an Indoor Air Quality (IAQ) Management Plan for 
construction and preoccupancy phases of building.


.2 During construction meet or exceed the requirements of SMACNA IAQ Guideline 
for Occupied Buildings under Construction.


.4 Installers to be certified journey person level in sheet metal works. 


1.6 DELIVERY, STORAGE AND HANDLING
.1 Protect on site stored or installed absorptive material from moisture damage.
.2 Waste Management and Disposal:


.1 Separate waste materials for reuse in accordance with Section 01 74 00 -
Cleaning and Waste Management.


.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities.


.3 Collect and separate for disposal paper packaging material in appropriate on-site 
bins for recycling  in accordance with Waste Management Plan.


.4 Separate for reuse and place in designated containers Steel waste in 
accordance with Waste Management Plan.


.5 Place materials defined as hazardous or toxic in designated containers.


.6 Handle and dispose of hazardous materials in accordance with CEPA, 
regulations.


.7 Fold up metal banding, flatten and place in designated area for recycling.


2 Products
2.1 SEAL CLASSIFICATION


.1 Classification as follows:


MAX Pressure Pa SMACNA Seal Class
------------------------------------------------------------------------------------


1000 A
750 A
500 A
250 B
125 B


.2 Seal classification:
.1 Class A: longitudinal seams, transverse joints, duct wall penetrations, and 


connections made air tight with sealant and tape.
.2 Class B: Longitudinal seam transverse joints, and connections made air tight 


with sealant, type or combination thereof. 
.3 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.


2.2 SEALANT
.1 Sealant: oil resistant, polymer type flame resistant duct sealant. Temperature range of 


minus 30 degrees C to plus 93 degrees C.


2.3 TAPE
.1 Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide.


2.4 DUCT LEAKAGE
.1 In accordance with SMACNA HVAC Air Duct Leakage Test Manual.


2.5 FITTINGS
.1 Fabrication: to SMACNA.
.2 Radiused elbows.


.1 Rectangular: centreline radius:  1.5 times width of duct.
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.2 Round: smooth radius or five piece. Centreline radius: 1.5 times diameter.
.3 Mitred elbows, rectangular:


.1 To 400 mm: with single thickness turning vanes.


.2 Over 400 mm: with double thickness turning vanes.
.4 Branches:


.1 Rectangular main and branch: with radius on branch 1.5 times width of duct or 
45 degree entry on branch.


.2 Round main and branch: enter main duct at 45 degrees with conical connection.


.3 Provide volume control damper in branch duct near connection to main duct.


.4 Main duct branches: with splitter damper.
.5 Transitions:


.1 Diverging: 20 degrees maximum included angle.


.2 Converging: 30 degrees maximum included angle.
.6 Offsets:


.1 Full radiused elbows.
.7 Obstruction deflectors: maintain full cross-sectional area.


.1 Maximum included angles: as for transitions.


2.6 FIRE STOPPING
.1 Retaining angles around duct, on both sides of fire separation in accordance with 


Section 07 84 00 - Firestopping.
.2 Fire stopping material and installation must not distort duct.


2.7 GALVANIZED STEEL
.1 Lock forming quality: to ASTM A653/A653M, Z90 zinc coating.
.2 Thickness, fabrication and reinforcement: to SMACNA.
.3 Joints: to  SMACNA or proprietary manufactured duct joint. Proprietary manufactured 


flanged duct joint to be considered to be a class A seal.


2.8 HANGERS AND SUPPORTS
.1 Hangers and Supports: in accordance with Section 23 05 29 - Hangers and Supports for 


HVAC Piping and Equipment.
.1 Strap hangers: of same material as duct but next sheet metal thickness heavier 


than duct.
.1 Maximum size duct supported by strap hanger: 500.
.2 Hanger configuration: to ASHRAE.
.3 Hangers: black steel angle with black steel rods to ASHRAE:


Duct Size(mm) Angle Size(mm) Rod Size(mm)
--------------------------------------------------------------------------------
up to 750 25 x 25 x 3 6
751 to 1050 40 x 40 x 3 6
1051 to 1500 40 x 40 x 3 10
1501 to 2100 50 x 50 x 3 10
2101 to 2400 50 x 50 x 5 10
2410 and over 50 x 50 x 6 10


.4 Upper hanger attachments:
.1 For concrete: manufactured concrete inserts.
.2 For steel joist: manufactured joist clamp.
.3 For steel beams: manufactured beam clamps.
.4 Acceptable material: Myatt, Grinnel, Hunt.
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3 Execution
3.1 GENERAL


.1 Do work in accordance with, NFPA 90A & 90B, ASHRAE and SMACNA.


.2 Do not break continuity of insulation vapour barrier with hangers or rods.
.1 Insulate strap hangers 100 mm beyond insulated duct.


.3 Support risers in accordance with SMACNA.


.4 Install breakaway joints in ductwork on sides of fire separation.


.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's 
instructions.


.6 Manufacture duct in lengths and diameter to accommodate installation of acoustic duct 
lining.


3.2 HANGERS
.1 Strap hangers: install in accordance with SMACNA.
.2 Angle hangers: complete with locking nuts and washers.
.3 Hanger spacing: in accordance with SMACNA


Duct Size (mm) Spacing (mm)
-----------------------------------------------------
to 1500 3000
1501 and over 2500


3.3 WATERTIGHT DUCT
.1 Provide watertight duct for:


.1 Dishwasher exhaust.


.2 Fresh air intake.


.3 Minimum 3000 mm from duct mounted humidifier in all directions.


.4 As indicated.
.2 Form bottom of horizontal duct without longitudinal seams.


.1 Solder joints of bottom and side sheets.


.2 Seal other joints with duct sealer.
.3 Slope horizontal branch ductwork down towards fume hoods served.


.1 Slope header ducts down toward risers.
.4 Fit base of riser with 150 mm deep drain sump and 32 mm drain connected, with deep 


seal trap and valve and discharging to open funnel drain.


3.4 SEALING AND TAPING
.1 Apply sealant to outside of joint to manufacturer's recommendations.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Materials and installation for duct accessories including flexible connections, 


access doors, vanes and collars.


1.2 REFERENCES
.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS).


.1 Material Safety Data Sheets (MSDS).
.2 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).


.1 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, 95.


1.3 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's printed product literature, specifications and data sheet. 
Indicate the following:


.1 Flexible connections.


.2 Duct access doors.


.3 Turning vanes.


.4 Instrument test ports.
.2 Submit WHMIS MSDS material safety data sheets. Indicate VOC's for adhesive 


and solvents during application and curing.
.3 Test Reports: submit certified test reports from approved independent testing 


laboratories indicating compliance with specifications for specified performance 
characteristics and physical properties.


.1 Certification of ratings: catalogue or published ratings to be those obtained from 
tests carried out by manufacturer or independent testing agency signifying 
adherence to codes and standards.


.4 Certificates: submit certificates signed by manufacturer certifying that materials comply 
with specified performance characteristics and physical properties.


.5 Instructions: submit manufacturer's installation instructions.


.6 Manufacturer's Field Reports: manufacturer's field reports specified.


.7 Closeout submittals: submit maintenance and engineering data for incorporation into 
manual specified in Section 01 78 00 - Closeout Submittals.


2 Products
2.1 GENERAL


.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards.


2.2 FLEXIBLE CONNECTIONS
.1 Materials: Flame-retardant or noncombustible fabrics.
.2 Coatings and Adhesives: Comply with UL 181, Class 1.
.3 Metal-Edge Connectors: Factory fabricated with a fabric strip 3-1/2 inches (89 mm) wide 


attached to 2 strips of 2-3/4 inch (70 mm) wide, 0.028 inch (0.7 mm) thick, galvanized 
sheet steel or 0.032 inch (0.8 mm) thick aluminum sheets. Provide metal compatible with 
connected ducts.


.4 Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
.1 Minimum Weight: 26 oz / sq. yd. (880 g/sq. m).
.2 Tensile Strength: 480 lbf/inch (84 N/mm) in the wrap and 360 lbf/inch (63 N/mm) 


in the filling.
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.3 Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).


2.3 ACCESS DOORS IN DUCTS
.1 Non-Insulated Ducts: sandwich construction of same material as duct, one sheet metal 


thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame.
.2 Insulated Ducts: sandwich construction of same material as duct, one sheet metal 


thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25 
mm thick rigid glass fibre insulation.


.3 Gaskets: neoprene.


.4 Hardware:
.1 Hold open devices.
.2 300 x 300 glass viewing panels.
.3 Up to 300 x 300 mm: two sash locks complete with safety chain.
.4 301 to 450 mm: four sash locks complete with safety chain.
.5 451 to 1000 mm: piano hinge and minimum two sash locks.
.6 Doors over 1000 mm: piano hinge and  two  handles operable from both sides.


.1 Hold open devices.


.2 300 x 300 mm glass viewing panels.


2.4 TURNING VANES
.1 Factory or shop fabricated single thickness, to recommendations of SMACNA and as 


indicated.


2.5 INSTRUMENT TEST
.1 1.6 mm thick steel zinc plated after manufacture.
.2 Cam lock handles with neoprene expansion plug and handle chain.
.3 28 mm minimum inside diameter. Length to suit insulation thickness.
.4 Neoprene mounting gasket.


2.6 SPIN-IN COLLARS
.1 Conical galvanized sheet metal spin-in collars with lockable butterfly damper.
.2 Sheet metal thickness to co-responding round duct standards.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
data sheet.


3.2 INSTALLATION
.1 Flexible Connections:


.1 Install in following locations:
.1 Inlets and outlets to supply air units and fans.
.2 Inlets and outlets of exhaust and return air fans.
.3 As indicated.


.2 Length of connection: 100 mm.


.3 Minimum distance between metal parts when system in operation: 75 mm.


.4 Install in accordance with recommendations of SMACNA.


.5 When fan is running:
.1 Ducting on sides of flexible connection to be in alignment.
.2 Ensure slack material in flexible connection.


.2 Access Doors and Viewing Panels:
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.1 Size:
.1 600 x 600 mm for person size entry.
.2 450 x 450 mm for servicing entry.
.3 300 x 300 mm for viewing.
.4 As indicated.


.2 Locations:
.1 Fire and smoke dampers.
.2 Control dampers.
.3 Devices requiring maintenance.
.4 Required by code.
.5 Reheat coils.
.6 Elsewhere as indicated.


.3 Instrument Test Ports:
.1 General:


.1 Install in accordance with recommendations of SMACNA and in 
accordance with manufacturer's instructions.


.2 Locate to permit easy manipulation of instruments.


.3 Install insulation port extensions as required.


.4 Locations:
.1 For traverse readings:


.1 Ducted inlets to roof and wall exhausters.


.2 Inlets and outlets of other fan systems.


.3 Main and sub-main ducts.


.4 And as indicated.
.2 For temperature readings:


.1 At outside air intakes.


.2 In mixed air applications in locations as approved by Consultant.


.3 At inlet and outlet of coils.


.4 Downstream of junctions of two converging air streams of 
different temperatures.


.5 And as indicated.
.4 Turning vanes:


.1 Install in accordance with recommendations of SMACNA and as indicated.


3.3 CLEANING
.1 Perform cleaning operations as specified in Section 01 74 00 - Cleaning and Waste 


Management and in accordance with manufacturer's recommendations.
.2 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 23 33 00
Pandemic Warehouse Air Duct Accessories
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 3







Coles Associates Ltd. Architects & Engineers


1 General
1.1 SUMMARY


.1 Section Includes:
.1 Balancing dampers for mechanical forced air ventilation and air conditioning 


systems.


1.2 REFERENCES
.1 Sheet Metal and Air Conditioning National Association (SMACNA)


.1 SMACNA HVAC Duct Construction Standards, Metal and Flexible.
.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)


.1 Material Safety Data Sheets (MSDS).


1.3 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures .


.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties.


.2 Instructions: submit manufacturer's installation instructions.
.1 Consultant will make available 1 copy of systems supplier's installation 


instructions.


2 Products
2.1 GENERAL


.1 Manufacture to SMACNA standards.


2.2 SPLITTER DAMPERS
.1 Fabricate from same material as duct but one sheet metal thickness heavier, with 


appropriate stiffening.
.2 Single thickness construction.
.3 Control rod with locking device and position indicator.
.4 Rod configuration to prevent end from entering duct.
.5 Pivot: piano hinge.
.6 Folded leading edge.


2.3 SINGLE BLADE DAMPERS
.1 Fabricate from same material as duct, but one sheet metal thickness heavier. V-groove 


stiffened.
.2 Size and configuration to recommendations of SMACNA, except maximum height 100 


mm.
.3 Locking quadrant with shaft extension to accommodate insulation thickness.
.4 Inside and outside nylon end bearings.
.5 Channel frame of same material as adjacent duct, complete with angle stop.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
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datasheet.


3.2 INSTALLATION
.1 Install where indicated.
.2 Install in accordance with recommendations of SMACNA and in accordance with 


manufacturer's instructions.
.3 Locate balancing dampers in each branch duct, for supply, return and exhaust systems.
.4 Runouts to registers and diffusers: install single blade damper located as close as 


possible to main ducts.
.5 Dampers: vibration free.
.6 Ensure damper operators are observable and accessible.


END OF SECTION
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1 General
1.1 REFERENCES


.1 American Society for Testing and Materials International (ASTM)
.1 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated 


(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by Hot-Dip Process.
.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)


.1 Material Safety Data Sheets (MSDS).


1.2 SUMMARY
.1 Section Includes:


.1 Operating dampers for mechanical forced air ventilation and air conditioning 
systems.


1.3 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.2 Indicate the following:
.1 Performance data.


.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.


.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties.


.2 Instructions: submit manufacturer's installation instructions.
.1 Consultant will make available 1 copy of systems supplier's installation 


instructions.
.3 Closeout Submittals


.1 Provide maintenance data for incorporation into manual specified in Section 01 
78 00 - Closeout Submittals.


2 Products
2.1 MULTI-LEAF DAMPERS


.1 Opposed blade or parallel blade type as indicated.


.2 Structurally formed steel or extruded aluminum, interlocking blades, complete with 
extruded vinyl seals, spring stainless steel side seals, structurally formed and welded 
galvanized steel or extruded aluminum frame.


.3 Pressure fit self-lubricated bronze bearings.


.4 Linkage: plated steel tie rods, brass pivots and plated steel brackets, complete with 
plated steel control rod.


.5 Operator: by control contractor. See applicable control section.


.6 Performance:
.1 Leakage: in closed position less than 2% of rated air flow at 250 Pa differential 


across damper.
.2 Pressure drop: at full open position less than 20 Pa differential across damper at 


7.62 m/s.
.7 Insulated aluminum dampers:


.1 Frames: insulated with extruded polystyrene foam with RSI 0.88.


.2 Blades: constructed from aluminum extrusions with internal hollows insulated 
with polyurethane or polystyrene foam, RSI 0.88.


.8 Acceptable material: Tamco, Ventex, EH Price, Green Tech or equal.
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3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 Install where indicated.
.2 Install in accordance with recommendations of SMACNA and manufacturer's 


instructions.
.3 Seal multiple damper modules with silicon sealant.
.4 Install access door adjacent to each damper. See Section 23 33 00 - Air Duct 


Accessories.
.5 Ensure dampers are observable and accessible.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Fire and smoke dampers, and fire stop flaps.


1.2 RELATED REQUIREMENTS
.1 Section 23 31 13 - Metal Ducts Low Pressure.


1.3 REFERENCES
.1 American National Standards Institute/National Fire Protection Association (ANSI/NFPA)


.1 ANSI/NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating 
Systems.


.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).


.3 Underwriters Laboratories of Canada (ULC)
.1 CAN4-S112, Fire Test of Fire Damper Assemblies.
.2 CAN4-S112.2, Standard Method of Fire Test of Ceiling Firestop Flap Assemblies.
.3 ULC-S505, Fusible Links for Fire Protection Service.


1.4 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.2 Indicate the following:
.1 Fire dampers.
.2 Smoke dampers.
.3 Fire stop flaps.
.4 Operators.
.5 Fusible links.
.6 Design details of break-away joints.


.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.


.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties.


.2 Instructions: submit manufacturer's installation instructions.
.3 Closeout Submittals:


.1 Provide maintenance data for incorporation into manual specified in Section 01 
78 00 - Closeout Submittals.


1.5 MAINTENANCE
.1 Extra Materials:


.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 
Submittals.


.2 Provide following: 2 fusible links of each type.


2 Products
2.1 FIRE DAMPERS


.1 Fire dampers: arrangement Type B or C, blades out of Air Stream, listed and bear the 
label of UL/ULC, meet requirements of ANSI/NFPA 90A and provincial fire authority. Fire 
damper assemblies fire tested in accordance with CAN4-S112.  Type A dampers will not 
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be accepted.
.2 Mild steel, factory fabricated for fire rating requirement to maintain integrity of fire wall 


and/or fire separation.
.1 Fire dampers: 1-1/2 hour fire rated unless otherwise indicated.
.2 Fire dampers: automatic operating type and have dynamic rating suitable for 


maximum air velocity and pressure differential to which it will be subjected.
.3 Top hinged: offset single damper, round or square; multi-blade hinged, interlocking type; 


roll door type or guillotine type; sized to maintain full duct cross section.
.4 Fusible link actuated, weighted to close and lock in closed position when released or 


having negator-spring-closing operator for multi-leaf type or roll door type in horizontal 
position with vertical air flow.


.5 40 x 40 x 3 mm retaining angle iron frame, on full perimeter of fire damper, on both sides 
of fire separation being pierced.


.6 Equip fire dampers with steel sleeve or frame installed disruption ductwork or impair 
damper operation.


.7 Equip sleeves or frames with perimeter mounting angles attached on both sides of wall 
or floor opening. Construct ductwork in fire-rated floor-ceiling or roof-ceiling assembly 
systems with air ducts that pierce ceiling to conform with ULC.


.8 Design and construct dampers to not reduce duct or air transfer opening cross-sectional 
area.


.9 Dampers shall be installed so that the centerline of the damper depth or thickness is 
located in the centerline of the wall, partition of floor slab depth or thickness.


.10 Unless otherwise indicated, the installation details given in SMACNA fire, smoke and 
radiation damper installation guide for HVAC and in manufacturer's instructions for fire 
dampers shall be followed.


2.2 FIRE STOP FLAPS
.1 Fire smoke flaps: ULC listed and labelled and fire tested in accordance with CAN4-


S112.2.
.2 Construct of minimum 1.5 mm thick sheet steel with 1.6 mm thick non-asbestos ULC 


listed insulation and corrosion-resistant pins and hinges.
.3 Flaps held open with fusible link conforming to ULC-S505 and close at 74 degrees C.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 Install in accordance with ANSI/NFPA 90A and with conditions of ULC listing.
.2 Maintain integrity of fire separation.
.3 After completion and prior to concealment obtain approvals of complete installation from 


authority having jurisdiction.
.4 Install access door adjacent to each damper. See Section 23 33 00 - Air Duct 


Accessories.
.5 Co-ordinate with installer of firestopping.
.6 Ensure access doors/panels, fusible links, damper operators are easily observed and 


accessible.
.7 Install break-away joints of approved design on each side of fire separation.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Air Conditioning and Mechanical Contractors (AMCA)
.1 AMCA Publication 99, Standards Handbook.
.2 AMCA 300, Reverberant Room Method for Sound Testing of Fans.
.3 AMCA 301, Methods for Calculating Fan Sound Ratings from Laboratory Test 


Data.
.2 American National Standards Institute (ANSI)/American Society of Mechanical 


Engineers (ASME)
.1 ANSI/AMCA 210, Laboratory Methods of Testing Fans for Aerodynamic 


Performance Rating.
.3 Canadian General Standards Board (CGSB)


.1 CAN/CGSB 1.181, Ready-Mixed Organic Zinc-Rich Coating.
.4 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)


.1 ASHRAE 51, laboratory methods of testing fans for aerodynamic performance 
rating.


.5 National Electric Manufacturers Association (NEMA)
.1 NEMA MGI motors and generators.
.2 NEMA ICS 7.1 safety standards for construction and guide for selection, 


installation and operation of adjustable drive systems.


1.2 SYSTEM DESCRIPTION
.1 Performance Requirements:


.1 Catalogued or published ratings for manufactured items: obtained from tests 
carried out by manufacturer or those ordered by manufacturer from independent 
testing agency signifying adherence to codes and standards in force.


.2 Capacity: flow rate, total pressure, bhp, efficiency, revolutions per minute, power, 
model, size, sound power data and as indicated on schedule.


.3 Fans: statically and dynamically balanced, constructed in conformity with AMCA 
99.


.4 Sound ratings: comply with AMCA 301, tested to AMCA 300. Supply unit with 
AMCA certified sound rating seal.


.5 Performance ratings: based on tests performed in accordance with ANSI/AMCA 
210. Supply unit with AMCA certified rating seal, except for propeller fans smaller 
than 300 mm diameter.


1.3 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.2 Shop Drawings:
.1 Submit shop drawings and product data in accordance with Section 01 33 00 -


Submittal Procedures.
.3 Provide:


.1 Fan performance curves showing point of operation, BHP and efficiency.


.2 Sound rating data at point of operation.


.3 Dimensional data.


.4 Installation procedures.
.4 Indicate:


.1 Motors, sheaves, bearings, shaft details.
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.2 Minimum performance achievable with variable speed controllers and variable 
inlet vanes as appropriate.


.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.


.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties.


.2 Instructions: submit manufacturer's installation instructions.
.6 Closeout Submittals:


.1 Provide operation and maintenance data for incorporation into manual specified 
in Section 01 78 00 - Closeout Submittals.


1.4 MAINTENANCE
.1 Extra Materials:


.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 
Submittals.


.1 Spare parts to include:  Matched sets of belts.
.2 Furnish list of individual manufacturer's recommended spare parts for 


equipment, include:
.1 Bearings and seals.
.2 Addresses of suppliers.
.3 List of specialized tools necessary for adjusting, repairing or replacing.
.4 Belts.


1.5 DELIVERY, STORAGE, AND HANDLING
.1 Packing, shipping, handling and unloading:


.1 Deliver, store and handle in accordance with Section 01 61 00 - Common 
Product Requirements.


.2 Deliver, store and handle materials in accordance with manufacturer's written 
instructions.


2 Products
2.1 FANS GENERAL


.1 Capacity: Flow rate, static pressure, BHP, Efficiency, Revolutions per minute, power, 
model, size, sound power data, and as indicated on schedule.


.2 Fans: statically and dynamically balanced, constructed in conformity with AMCA 99.


.3 Sound ratings: comply with AMCA 301, tested to AMCA 300. Unit shall bear AMCA 
certified sound rating seal. 


.4 Performance ratings: based on tests performed in accordance with ANSI/AMCA 210, 
and ANS/ASHRAE 51. Unit shall bear AMCA certified rating seal, except for propeller 
fans smaller than 300 mm diameter.


.5 Motors:
.1 Open drip proof outside of air stream, TEFC when in air stream explosion proof 


as indicated in accordance with NEMA MG1.
.2 In accordance with Section 23 05 13 - Common Motor Requirements for HVAC 


Equipment supplemented as specified herein.
.3 For use with variable speed controllers.
.4 Sizes as indicated.
.5 Two speed with two windings and speeds 1200 or 900 r/min low and 1800 r/min 


high.
.6 Two speed with split winding, constant horsepower or constant or variable torque 


and speeds as indicated.
.6 Accessories and hardware: matched sets of V-belt drives, adjustable slide rail motor 
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bases, belt guards, coupling guards, fan inlet or outlet safety screens as indicated and 
as specified in Section 23 05 13 - Common Motor Requirements for HVAC Equipment, 
inlet or outlet dampers and vanes and as indicated.


.7 Factory primed before assembly in colour standard to manufacturer.


.8 Scroll casing drains: as indicated.


.9 Finish on fume hood exhaust fans: heresite coated.


.10 Bearing lubrication systems plus extension lubrication tubes where bearings are not 
easily accessible.


.11 Vibration isolation: to Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping 
and Equipment.


.12 Flexible connections: to Section 23 33 00 - Air Duct Accessories.


2.2 CENTRIFUGAL FANS
.1 Fan wheels:


.1 Welded steel or aluminum construction.


.2 Maximum operating speed of centrifugal fans not more than 40 % of first critical 
speed.


.3 Air foil blades, as indicated.
.2 Bearings: heavy duty grease lubricated ball or roller self aligning type with oil retaining, 


dust excluding seals and a certified minimum rated life of 100,000 hours.
.3 Shaft seals on laboratory fume hood exhaust fans:


.1 Single disc or stuffing box seals.
.4 Housings:


.1 Volute with inlet cones: fabricated steel for wheels 300 mm or greater, cast iron, 
steel, aluminum, for smaller wheels, braced, and with welded supports.


.2 For horizontally and vertically split housings provide flanges on each section for 
bolting together, with gaskets of non-oxidizing non-flammable material.


.3 Provide bolted airtight access doors with handles.


.4 Spark resistant construction Type B minimum where indicated.
.5 Variable volume control devices:


.1 Variable Speed Drives: to NEMA ICS 7.1 or as indicated in Controls and 
Instrumentation specifications.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 FAN INSTALLATION
.1 Install fans as indicated, complete with resilient mountings specified in Section 23 05 48 


- Vibration and Seismic Controls for HVAC Piping and Equipment, flexible electrical 
leads and flexible connections in accordance with Section 23 33 00 - Air Duct 
Accessories.


.2 Provide sheaves and belts required for final air balance.


.3 Bearings and extension tubes to be easily accessible.


.4 Access doors and access panels to be easily accessible.


3.3 ANCHOR BOLTS AND TEMPLATES
.1 Size anchor bolts to withstand seismic acceleration and velocity forces as specified.


END OF SECTION
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1 General
1.1 SYSTEM DESCRIPTION


.1 Performance Requirements:
.1 Catalogued or published ratings for manufactured items: obtained from tests 


carried out by manufacturer or those ordered by manufacturer from independent 
testing agency signifying adherence to codes and standards.


1.2 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.1 Submit two copies of Workplace Hazardous Materials Information 
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 
with Section 01 33 00 - Submittal Procedures.


.2 Indicate following:
.1 Capacity.
.2 Throw and terminal velocity.
.3 Noise criteria.
.4 Pressure drop.
.5 Neck velocity.


1.3 MAINTENANCE
.1 Extra Materials:


.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 
Submittals.


.2 Include:
.1 Keys for volume control adjustment.
.2 Keys for air flow pattern adjustment.


2 Products
2.1 GENERAL


.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity as 
indicated.


.2 Frames:
.1 Full perimeter gaskets.
.2 Plaster frames where set into plaster or gypsum board.
.3 Concealed fasteners.


.3 Concealed manual volume control damper operators.


.4 Colour: standard.


.5 Acceptable Material: E.H. Price, Titus, Nailor, Tuttle & Bailey.


2.2 MANUFACTURED UNITS
.1 Grilles, registers and diffusers of same generic type, products of one manufacturer.


2.3 SUPPLY GRILLES AND REGISTERS (REFER TO SCHEDULE)
.1 General: See Schedule.


2.4 RETURN AND EXHAUST GRILLES AND REGISTERS (REFER TO SCHEDULE)
.1 General: See Schedule.


2.5 DIFFUSERS (REFER TO SCHEDULE)
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.1 General: See Schedule.


2.6 LINEAR GRILLES (REFER TO SCHEDULE)
.1 General: See Schedule.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 Install in accordance with manufacturers instructions.
.2 Install with flat head screws in countersunk holes where fastenings are visible.
.3 Bolt grilles, registers and diffusers, in place, in gymnasium and similar game rooms.
.4 Provide concealed safety chain on each grille, register and diffuser in gymnasium and 


similar game rooms and elsewhere as indicated.


END OF SECTION
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1 General
1.1 REFERENCES


.1 American National Standards Institute (ANSI)/ National Fire Protection Association 
(NFPA)


.1 ANSI/NFPA 96, Standard for Ventilation Control and Fire Protection of 
Commercial Cooking Operations.


.2 American Society for Testing and Materials International (ASTM)
.1 ASTM E90, Standard Test Method for Laboratory Measurement of Airborne 


Sound Transmission Loss of Building Partitions and Elements.
.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)


.1 Material Safety Data Sheets (MSDS).
.4 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)
.5 Society of Automotive Engineers (SAE)


1.2 SYSTEM DESCRIPTION
.1 Performance Requirements:


.1 Catalogued or published ratings for manufactured items: obtained from tests 
carried out by manufacturer or those ordered by manufacturer from independent 
testing agency signifying adherence to codes and standards.


1.3 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.1 Submit two copies of Workplace Hazardous Materials Information 
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 
with Section 01 33 00 - Submittal Procedures.


.2 Indicate following:
.1 Pressure drop.
.2 Face area.
.3 Free area.
.4 Dimensions.


.2 Quality assurance submittals: as per Section 01 33 00 - Submittal Procedures.
.1 Certificates: submit certificates signed by manufacturer certifying that materials 


comply with specified performance characteristics and physical properties.
.2 Instructions: submit manufacturer's installation instructions.


.1 Consultant will make available 1 copy of systems supplier's installation 
instructions.


.3 Test Reports:
.1 Submit certified data from independent laboratory substantiating acoustic and 


aerodynamic performance to ASTM E90.


1.4 QUALITY ASSURANCE
.1 Health and Safety Requirements: do construction occupational health and safety in 


accordance with Section 01 35 29 - Health, Safety and Emergency Response 
Procedures.


1.5 DELIVERY, STORAGE, AND HANDLING
.1 Packing, shipping, handling and unloading:


.1 Deliver, store and handle in accordance with Section 01 61 00 - Common 
Product Requirements.
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.2 Deliver, store and handle materials in accordance with manufacturer's written 
instructions.


.2 Waste Management and Disposal:
.1 Construction/Demolition Waste Management and Disposal: separate waste 


materials for reuse in accordance with Section 01 74 00 - Cleaning and Waste 
Management.


2 Products
2.1 FIXED LOUVRES - ALUMINUM


.1 Construction: welded with exposed joints ground flush and smooth.


.2 Material: extruded aluminum alloy 6063-T5.


.3 Blade: stormproof pattern with centre watershed in blade, reinforcing bosses and 
maximum blade length of 1500 mm.


.4 Frame, head, sill and jamb: 100 mm deep one piece extruded aluminum, minimum 3 mm 
thick with approved caulking slot, integral to unit.


.5 Mullions: at 1500 mm maximum centres.


.6 Fastenings: stainless steel SAE-194-8F with SAE-194-SFB nuts and resilient neoprene 
washers between aluminum and head of bolt, or between nut, ss washer and aluminum 
body.


.7 Screen: 12 mm exhaust mesh, 2 mm diameter wire aluminum birdscreen on inside face 
of louvres in formed U-frame.


.8 Finish: factory applied enamel. Colour: to Consultant's approval.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 In accordance with manufacturer's and SMACNA recommendations.
.2 Reinforce and brace as indicated.
.3 Anchor securely into opening. Seal with caulking to ensure weather tightness.


3.3 CLEANING
.1 Proceed in accordance with Section 01 74 00 - Cleaning and Waste Management.
.2 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 REFERENCES


.1 American National Standards Institute/National Fire Prevention Association (ANSI/
NFPA)


.1 ANSI/NFPA 96, Ventilation Control and Fire Protection of Commercial Cooking 
Operations.


.2 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)
.1 ASHRAE 52.1, Gravimetric And Dust Spot for Testing Air-cleaning Devices Used 


in General Ventilation for Removing Particulate Matter.
.2 ASHRAE 52.2, Method of Testing General Ventilation Air Cleaning Devices for 


Removal Efficiency by Particle Size. 
.3 ASHRAE 145.1, Laboratory Test Method for Assessing the Performance of Gas-


Phase Air Cleaning Systems:  Loose Granular Media.
.4 ASHRAE 145.2, Laboratory Test Method for Assessing the Performance of Gas-


Phase Air Cleaning Systems:  Air Cleaning Devices.
.3 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-115.10, Disposable Air Filters for the Removal of Particulate Matter 
from Ventilating Systems.


.2 CAN/CGSB-115.11, Filters, Air, High Efficiency, Disposable, Bag Type 
(Reaffirmed April 1985).


.3 CAN/CGSB-115.12, Filters, Air, Medium Efficiency, Disposable, Bag Type 
(Reaffirmed April 1985).


.4 CAN/CGSB-115.13, Filter Media, Automatic Roll (Reaffirmed April 1985).


.5 CAN/CGSB-115.14, High Efficiency Cartridge Type Supported Air Filters for the 
Removal of Particulate Matter from Ventilating Systems.


.6 CAN/CGSB-115.15, High Efficiency Rigid Type Air Filters for Removal of 
Particulate Matter from Ventilating Systems.


.7 CAN/CGSB-115.16, Activated Carbon for Odor Removal from Ventilating 
Systems.


.8 CAN/CGSB-115.18, Filter, Air, Extended Area Panel Type, Medium Efficiency.


.9 CAN/CGSB-115.20, Polarized Media Air Filter.
.4 Underwriters( Laboratories of Canada


.1 ULC -S111, "Fire Tests for Air Filter Units".


.2 ULC-S649-1993, Grease Filters for Commercial and Institutional Kitchen 
Exhaust Systems.


1.2 SHOP DRAWINGS AND PRODUCT DATA
.1 Submit shop drawing and product data in accordance with Section 01 33 00 - Submittal 


Procedures.
.2 Indicate the following:


.1 Pressure Drop.


.2 Installation Procedures.


1.3 CLOSEOUT SUBMITTALS
.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 -


Closeout Submittals.


1.4 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 00 - Cleaning 


and Waste Management, and with the Waste Reduction Workplan.
.2 Place materials defined as hazardous or toxic waste in designated containers.
.3 Ensure emptied containers are sealed and stored safely for disposal away from children.
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1.5 MAINTENANCE MATERIALS
.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 


Submittals.
.2 Furnish list of individual manufacturer's recommended spare parts for equipment such 


as frames and filters, addresses of suppliers, list of specialized tools necessary for 
adjusting, repairing or replacing for inclusion in operating manual.


1.6 EXTRA MATERIALS
.1 Spare filters: in addition to filters to be installed immediately prior to acceptance by 


Consultant , supply one (1) complete set of filters for each filter unit or filter bank in 
accordance with section 01 78 00 - Closeout Submittals.


2 Products
2.1 GENERAL


.1 Media: suitable for air at 100% RH and air temperatures between minus 40 and 50ºC.


.2 Number of units, size and thickness of panels, overall dimensions of filter bank, 
configuration and capacities: as indicated.


.3 Pressure drop when clean and dirty, sizes and thickness: as indicated on schedule.


.4 Acceptable material:
.1 Farr, American Air Filter, Cambridge.


2.2 ACCESSORIES
.1 Holding frames: permanent "T" section construction of galvanized steel or same material 


as casing/hood, 1.6 mm thick, except where specified otherwise.
.2 Seals: to ensure leakproof operation.
.3 Blank-off plates: as required, to fit all openings and of same material as holding frames.
.4 Access and servicing: through doors/panels on each side and/or from upstream face of 


filter bank.


2.3 FIBROUS GLASS PANEL FILTERS
.1 Disposable fibrous glass media: to ASHRAE 52.2 and CAN/CGSB-115.10 with adhesive.
.2 Holding frame: 1.2 mm minimum thick galvanized steel with 3 mm diam hinged wire 


mesh screen.
.3 Performance: minimum average synthetic dust weight arrestance 70%.
.4 Fire rated: to ULC -S111.
.5 Nominal thickness: 50 mm.


2.4 RIGID, SUPPORTED FILTERS, 30-35 % EFFICIENCY
.1 Media: disposable preformed fibrous glass, acrylic fibre cartridge.
.2 Holding frame: galvanized steel with bracing.
.3 Media support: welded wire grid.
.4 Performance:


.1 Average atmospheric dust spot efficiency 30%.


.2 Average synthetic dust weight arrestance 90%.
.5 Fire rated: to ULC -S111.


3 Execution
3.1 INSTALLATION GENERAL


.1 Install in accordance with manufacturer's recommendations and with adequate space for 
access, maintenance and replacement.


3.2 REPLACEMENT MEDIA
.1 Replace all media with new upon acceptance.
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.2 Filter media to be new and clean, as indicated by pressure gauge, at time of acceptance.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Materials, components and installation for heat reclaim devices.


1.2 RELATED REQUIREMENTS
.1 Section 23 33 00 - Air Duct Accessories.
.2 Section 23 33 15 - Dampers Operating.
.3 Section 23 72 16 - Air Handling Unit - Backup.
.4 Section 23 72 11 - Air Handling Unit - Packaged.


1.3 REFERENCES
.1 American Bearing Manufacturer's Association (ABMA)


.1 ANSI/ABMA 9 Load Ratings and Fatique Life for Ball Bearings.


.2 ANSI/ABMA 11 Load Ratings and Fatique Life for Roller Bearings.
.2 Air Movement and Control Association (AMCA)


.1 AMCA 210, Laboratory Method of Testing Fans for Aerodynamic Performance 
Rating (ASHRAE).


.2 AMCA 300 Reverberaut Room Method for Second Testing of Fans.
.3 American National Standards Institute / Air-Conditioning. Heating and Refrigeration 


Institute (ANSI/ASHRI).
.1 ANSI/AHRI 430, Central Station Air Handling Units.
.2 ANSI/AHRI 1060, Performance Rating of Air-to-Air Heat Exchangers Energy 


Recovery Ventilation Equipment.
.4 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE).


.1 ASHRAE 68, Laboratory Method of Testing to Determine the Sound Power in a 
Duct.


.2 ASHRAE 84, Method of Testing Air-to-Air Exchangers.
.5 American Society for Testing and Materials (ASTM).


.1 ASTM E84, Standard Test Method for Surface Burning Characteristics of 
Building Materials.


.6 Canadian General Standards Board (CGSB).
.1 CAN/CGSB 1.181, Ready-Mixed Organic Zinc-Rich Coating.


.7 Canadian Standards Association (CSA)
.1 CSA B52 Mechanical Refrigeration Code.


.8 National Electrical Manufacturer's Association (NEMA)
.1 NEMA MG1 Motors and Generators
.2 NEMA ICS 7-1 Safety Standards for Construction and Guide for Selection, 


Installation and Operation of Adjustable Speed Drive System.
.9 Provincial Boiler, Pressure Vessel and Compressed Gas Regulations.
.10 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).


1.4 SUBMITTALS
.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet in 
accordance with Section 01 33 00 - Submittal Procedures. Include product 
characteristics, performance criteria, and limitations.


.1 Submit two copies of Workplace Hazardous Materials Information 
System (WHMIS) Material Safety Data Sheets (MSDS) in accordance 
with Section 01 33 00 - Submittal Procedures.


.2 Shop Drawings:
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.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 
Procedures.


.1 Shop drawings: submit drawings stamped and signed by Contractor as 
reviewed.


.2 Indicate following: fan, fan curves showing points of operation, motor 
drive, bearings fillers, mixing box, dampers, VAV, coil, include 
performance data. 


.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.


.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties.


.2 Instructions: submit manufacturer's installation instructions.
.4 Closeout Submittals:


.1 Provide operation and maintenance data for incorporation into manual specified 
in Section 01 78 00 - Closeout Submittals.


.5 Certificates:
.1 Catalogued or published ratings: obtained from tests carried out by manufacturer 


or those ordered from independent testing agency signifying adherence to codes 
and standards in force.


.2 Provide confirmation of testing.


1.5 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


1.6 DELIVERY, STORAGE, AND HANDLING
.1 Packing, shipping, handling and unloading:


.1 Deliver, store and handle in accordance with manufacturer's written instructions 
and Section 01 61 00 - Common Product Requirements.


.2 Waste Management and Disposal:
.1 Construction/Demolition Waste Management and Disposal: separate waste 


materials for reuse in accordance with Section 01 74 00 - Cleaning and Waste 
Management.


1.7 MAINTENANCE
.1 Extra Materials:


.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout 
Submittals.


.2 Furnish list of individual manufacturer's recommended spare parts for equipment 
include:


.1 Bearings and seals.


.2 Addresses of suppliers.


.3 List of specialized tools necessary for adjusting, repairing or replacing.


2 Products
2.1 GENERAL


.1 Factory assembled or field erected total energy recovery system arranged as indicated .


.2 Unit construction to Section 23 72 10 - Air handling units - built-up or 23 71 11 - Air 
Handling Units - Packaged.


.3 Performance:
.1 Capacity: As indicated.


Queens County Highway Depot, Brackley, PE Section 23 72 00
Pandemic Warehouse Air-to-Air Energy Recovery Equipment
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


.2 Efficiency: As indicated.


2.2 ENTHALPY HEAT TYPE AIR TO AIR FIXED PLATE HEAT EXCHANGER
.1 Casing: 70.8 mm thick, galvanized steel 0.8 mm thick stainless steel, with removable 


side panels.
.2 Motor: direct drive or belt drive ODP.
.3 Media: water vapor transport durable polymer membrane that is highly permeable to 


humidity, freeze tolerant and water washable.
.4 Cross contamination not permitted.
.5 Performance characteristics: as indicated.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 Install in accordance with manufacturers recommendations.
.2 Support independently of adjacent ductwork with flexible connections.
.3 Install access doors in accordance with Section 23 33 00 - Air Duct Accessories for 


access to coils, dampers, and motors.


3.3 CLEANING
.1 Proceed in accordance with Section 01 74 00 - Cleaning and Waste Management.
.2 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


3.4 COMMISSIONING
.1 Commission in Accordance with Section 01 91 13 - General Commissioning 


Requirements.


END OF SECTION
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1 General
1.1 REFERENCES


.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE).  
.1 ASHRAE 52.1, Gravimetric and Dust Spot Procedures for Testing Air-Cleaning 


Devices Used in General Ventilation for Removing Particulate Matter.
.2 American Society for Testing and Materials (ASTM International).


.1 American Society for Testing and Materials (ASTM International).
.3 Canadian General Standards Board (CGSB).


.1 CAN/CGSB-115.10, Disposable Air Filters For Removal of Particulate Matter 
from Ventilating Systems.


.2 CAN/CGSB-115.15, High Efficiency, Rigid Type Air Filters for Removal of 
Particulate Matter from Ventilating Systems.


.4 Canadian Standards Association (CSA International).
.1 CSA B52, Mechanical Refrigeration Code.
.2 CAN/CSA-C656 (R1998), Performance Standard for Single Package Central Air-


Conditioners and Heat Pumps.
.5 Environment Canada, (EC)/Environmental Protection Services (EPS).


.1 EPS 1/RA/2, Code of Practice for Elimination of Fluorocarbons Emissions from 
Refrigeration and Air Conditioning Systems.


.2 Environment Canada, Ozone-Depleting Substances Alternatives and Suppliers 
List


1.2 SHOP DRAWINGS AND PRODUCT DATA
.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal 


Procedures.
.2 Indicate major components and accessories including sound power levels of units.
.3 Type of refrigerant used.


1.3 CLOSEOUT SUBMITTALS
.1 Provide operation and maintenance data for incorporation into manual specified in 


Section 01 78 00 - Closeout Submittals.
.2 Include following:


.1 Selection output and layout of the system.


.2 60 minutes of operational history upon commissioning from the service tool.


.3 Completed commissioning report as per the equipment manufacturer.


1.4 DELIVERY, STORAGE AND HANDLING 
.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product 


Requirements and in accordance with manufacturers recommendations. All equipment 
shall be stored protected from weather and extreme temperatures.


.2 Deliver materials to site in original factory packaging, labeled with manufacturer's name, 
address.


.3 Packaging Waste Management: remove for reuse and return in accordance with Section 
01 74 00 - Cleaning and Waste Management.


1.5 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 00 - Cleaning 


and Waste Management.
.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard 


packaging material in appropriate on-site bins for recycling in accordance with Waste 
Management Plan.


Queens County Highway Depot, Brackley, PE Section 23 81 29.01
Pandemic Warehouse Air Conditioning Units
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 1







Coles Associates Ltd. Architects & Engineers


.4 Divert unused metal and wiring materials from landfill to metal recycling facility approved 
by Consultant.


1.6 QUALITY ASSURANCE 
.1 All wiring shall be in accordance with the Canadian Electrical Code.
.2 The units shall be listed by Electrical Testing Laboratories (ETL) and bear the ETL label.


1.7 WARRANTY
.1 Equipment shall be warranted by the manufacturer's limited warranty for a period of one 


year from date of installation or 18 months from date of delivery whichever is shorter. An 
extended warranty including one (1) additional year parts and five (5) additional years 
compressor shall be granted upon submission to the manufacturer and acceptance by 
the manufacturer of proper installation with documentation listed in Closeout Submittals.


.2 For refrigeration compressors, the twelve (12) months warranty period prescribed in 
subsection GC 32.1 of General Conditions "C" is extended to five (5) years.


.3 Contractor hereby warrants refrigeration compressors in accordance with GC 24, but for 
five (5) years.


2 Products
2.1 EQUIPMENT CLARIFICATION


.1 The information provided in the following sections of this specification for equipment are 
generic descriptions and may not necessarily reflect the actual type, model, or 
performance required for this project. The contractor is requested to refer to equipment 
schedules shown on drawings, for more detailed information pertaining to products 
required for installation on this project.


2.2 MATERIALS
.1 Materials and resources in accordance with Section 01 45 00 - Quality Control.


2.3 OUTDOOR CONDENSING UNIT 
.1 The outdoor unit shall be used with components of the same manufacturer consisting of 


the outdoor unit, high efficiency heat recovery units, indoor units, factory designed and 
supplied controls. The outdoor unit shall have the following general specifications and 
components:


.1 System components shall be of the same manufacturer or as recommended by 
the manufacturer of the equipment.


.2 Unit control boards shall perform all functions required to effectively and 
efficiently operate the system and communicate from outdoor unit to heat 
recovery and indoor units via RS485.


.3 The outdoor unit shall be completely factory assembled, piped and wired. 


.4 Each outdoor unit shall be run tested at the factory.


.5 The connected nominal capacity of  indoor air handlers shall range from 50% to 
130% of outdoor unit nominal capacity to ensure the system will have sufficient 
capacity to handle the building space loads at peak design.


.6 Outdoor unit shall have a tested sound rating no higher than 58 dB(A) per 
outdoor unit frame. The outdoor unit frame shall include three quiet/nighttime 
operation settings of 47, 44, and 41 dBA.


.7 All refrigerant lines from the outdoor unit to the indoor units shall be field 
insulated.


.8 The outdoor unit shall have an accumulator.


.9 The outdoor unit shall have a high pressure safety switch.


.10 The outdoor unit shall have over-current protection.


.11 The outdoor unit shall use a brazed plate sub-cooling heat exchanger.
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.12 The outdoor unit shall have the ability to operate with an elevation difference of 
up to 164 feet above or below the indoor units.


.13 The outdoor unit shall allow up to a total equivalent refrigerant piping length of 
393 feet.


.14 The maximum length from outdoor unit to indoor unit shall be up to 262 feet 
without traps.


.15 The outdoor unit shall be capable of operating in heating only mode down to -4°F 
and up to 61°F ambient wet bulb without additional low ambient controls.


.16 The outdoor unit shall be capable of operating in cooling only mode down to 23°
F and up to 110°F ambient dry bulb.


.17 The outdoor unit shall have an oil separator for each compressor and controls to 
ensure sufficient oil supply is maintained for the compressor.


.18 Shall use R410A refrigerant.


.19 Each outdoor unit frame shall have a removable inspection panel no greater than 
6 inches tall or 12 inches wide to allow access to service tool connection, DIP 
switches, auto addressing and error codes.


.20 Unit shall be provided with wind baffle, drain pan, drain socket & base pan 
heater.  


.2 Unit Frame: Shall be constructed with galvanized steel, bonderized and be finished with 
powder coat baked enamel paint.


.3 Compressor: All 208/230V13 phase outdoor unit frames shall be equipped with one 
hermetic digitally controlled inverter driven scroll compressor. A crankcase heater shall 
be factory mounted on all compressors. The outdoor unit compressor shall have an 
inverter to modulate capacity. The frequency of the inverter compressor shall be 
completely variable from 25 to 105Hz. The compressor shall be equipped with an 
internal thermal overload and shall be mounted to avoid the transmission of vibration.


.4 Fan: All outdoor unit frames shall be furnished with direct drive, variable speed propeller 
type fans. All fan motors shall have inherent protection, have permanently lubricated 
bearings, and be variable speed with a maximum speed up to 950 rpm. All fans shall be 
provided with a raised guard to limit contact with moving parts. The outdoor unit shall 
have vertical discharge airflow.


.5 Coil: The outdoor coil shall be of nonferrous construction with louvered fins on copper 
tubing. The coil fins shall have a factory applied corrosion resistant material with 
hydrophilic coating. The coil shall be protected with an integral metal guard. Refrigerant 
flow from the outdoor unit shall be controlled by means of a digitally controlled inverter 
driven scroll compressor.


.6 Electrical Requirements: The outdoor unit electrical power shall be 208/230V, 60 Hz, 1 
phase. The outdoor unit shall be capable of operation within voltage limits of +/- 10% 
rated voltage. The outdoor unit shall be controlled by integral microprocessors. The 
control circuit between the indoor units, heat recovery box and the outdoor unit shall be 
24VDC completed using a 2-conductor, stranded, shielded cable for the RS485 daisy 
chain communication.


2.4 CEILING MOUNT SUSPENDED AIR HANDLER (HIGH STATIC)
.1 Indoor unit shall be a ceiling suspended fan coil unit, operable with refrigerant R-410A, 


equipped with an electronic expansion valve, direct-drive DC (ECM) type fan with auto 
CFM adjustment at commissioning.  It is constructed of a galvanized steel casing.  


.2 It shall be a horizontal discharge air with horizontal return air configuration.  
Computerized PID control shall be used to control superheat to deliver a comfortable 
room temperature condition.  The unit shall be equipped with a programmed drying 
mechanism that dehumidifies while limiting changes in room temperature.


.3 The indoor units sound pressure shall range from 29 dB(A) to 43 dB(A) at low speed 
measured five (5) below the ducted unit.
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.4 The indoor units shall be equipped with a return air thermistor.  


.5 Unit shall be provided with a communication card to allow for control of the unit through 
the BMS.  


.6 The indoor unit shall be complete factory assembled and tested.  Included in the unit is 
factory wiring, piping, electronic proportional expansion valve, control circuit board, fan 
motor thermal protector, flare connections, condensate drain pain, condensate drain 
pump, condensate safety shutoff and alarm, self-diagnostics, auto-restart function, 3-
minute fused time delay and test run switch. The unit shall be equipment with 
automatically adjusting external static pressure logic that is selectable during 
commissioning.  This adjusts the airflow based on the installed external static pressure.


.7 Indoor unit and refrigerant pipes will be charged with dehydrated air prior to shipment 
from the factory.


.8 Both refrigerant lines shall be insulated from the outdoor unit.  


.9 Provide with relay kit, and fan speed indicator adaptor, external heater adaptor and filter 
base.  


.10 Fan:
.1 The fan shall be direct-drive DC (ECM) type fan, statically and dynamically 


balanced impeller with three fan speeds available.
.2 The unit shall be equipment with automatically adjusting external static pressure 


logic selectable during commissioning. 
.3 The airflow rate shall be available in three (3) settings.
.4 The fan motor shall be thermally protected.
.5 The fan motor shall be equipped as standard with adjustable external static 


pressure (ESP) settings.
.11 Coil:


.1 Coils shall be of the direct expansion type constructed from copper tubes 
expanded into aluminum fins to form a mechanical bond.


.2 The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube 
design to ensure highly efficient performance. 


.3 The coil shall be a three (3) row cross fin copper evaporator coil with 15 fpi 
design completely factory tested.


.4 The refrigerant connections shall be flare connections and the condensate will 
be 1-1/4" outside diameter PVC.  


.5 A condensate pan shall be located under the coil.


.6 A thermistor will be located on the liquid and gas line.
.12 Electrical:


.1 A separate power supply will be required. 
.13 Control:


.1 The unit shall be controlled through BMS system.


.2 The unit shall be compatible with interfacing with a BMS system via BACnet 
gateways.


.3 The unit shall have controls provided to perform input functions necessary to 
operate the system. 


.4 All control functions shall be locked-out.  Access through the BMS only.


.5 The control system shall automatically operate the connected electric heat as 
second stage heating to maintain room temperature as set-point. 


2.5 BACNET BAS COMMUNICATION GATEWAY
.1 A BACnet communication gateway units shall be provided to provide an interface 


between the heatpump system and the BACnet BAS system. The BACnet 
communication gateway shall be field wired to the VRF Outdoor Unit and mounted 
indoors and wired to the BAS. The BACnet Communication Gateway shall be able to 
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connect to indoor units. The BAS shall monitor the following information provided by the 
BACnet Gateway:


.1 On/Off Status of each A/C indoor unit.


.2 Operation mode of each A/C indoor unit.


.3 Lock/Unlock status of each A/C indoor unit.


.4 Fan Speed of each A/C indoor unit.


.5 Swing mode status of each A/C indoor unit.


.6 User Mode status of each A/C indoor unit.


.7 Room temperature of each A/C indoor unit's zone.


.8 Filter status of each A/C indoor unit. 


.9 Alarm status of each A/C indoor unit.


.10 Error code of the alarm of each A/C indoor unit.
.2 The BAS shall be able to write the following to the VRF system via the BACnet Gateway:


.1 On/Off mode of each A/C indoor unit.


.2 Operation Mode of each A/C indoor unit.


.3 User Mode of each A/C indoor unit.


.4 Swing mode of each A/C indoor unit.


.5 Fan speed of each A/C indoor unit.


.6 Lock / unlock mode each A/C indoor unit.  


.7 Room temperature  setpoint of each A/C indoor unit.


.8 Filter status reset of each A/C indoor unit.


3 Execution
3.1 FIELD PROVIDED INSTALLED COMPONENTS


.1 Field Provided Refrigerant Piping: Field provided refrigerant piping runs shall not exceed 
the specifications set forth by the unit manufacturer for each model. All field provided 
piping shall be installed in accordance with the restrictions and guidelines provided by 
the manufacturer.


.2 Field Provided Power Wiring: Field provided power wiring and components shall be 
sized in accordance with the unit manufacturer's recommendations, NEC code, or local 
code - whichever is most restrictive. Indoor unit power may be sourced from terminals 
provided by the manufacturer in the outdoor unit, or optionally, from a separate electrical 
panel.


.3 Field Provided Control Wiring: Field provided control wiring shall be sized in accordance 
with the unit manufacturer's recommendations, NEC code, or local code - whichever is 
most restrictive. Control wiring shall be home run configurations. No star or daisy chain 
configurations allowed.


.4 Field Provided Refrigerant Piping Insulation: All refrigerant piping, liquid and suction 
lines, including ball valves, and other refrigerant fittings external to the indoor or outdoor 
unit case(s) shall be field insulated. Liquid and suction lines shall be independently 
insulated.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:  Materials and application of electric duct heaters.


1.2 REFERENCES
.1 Canadian Standards Association (CSA International).


.1 CSA C22.2 No.155, Electric Duct Heaters.
.2 Department of Justice Canada (Jus.)


.1 Canadian Environmental Protection Act (CEPA).
.3 Transport Canada (TC)


.1 Transportation of Dangerous Goods Act (CEPA).  


1.3 SUBMITTALS
.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit product data and include:


.1 Element support details.


.2 Heater:  total kW rating, voltage, phase.


.3 Number of stages.


.4 Rating of stage:  rating, voltage, phase.


.5 Heater element watt/density and maximum sheath temperature.


.6 Maximum discharge temperature.


.7 Physical size.


.8 Unit support.


.9 Performance limitations.


.10 Clearance from combustible materials.


.11 Internal components wiring diagrams.


.12 Minimum operating airflow.


.13 Pressure drop, operating and minimum airflow


.14 Controller type.


.15 Accessories included.


1.4 QUALITY ASSURANCE
.1 Health and Safety: 


.1 Do construction occupational health and safety in accordance with Section 01 35 
29.06 - Health and Safety Requirements. 


1.5 DELIVERY, STORAGE AND HANDLING 
.1 Waste Management and Disposal: 


.1 Separate waste materials for reuse and recycling in accordance with Section 01 
74 00 - Cleaning and Waste Management. 


.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities.


.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated 
cardboard, packaging material in appropriate on-site bins for recycling in 
accordance with Waste Management Plan.


.4 Place materials defined as hazardous or toxic in designated containers in 
accordance with Section 01 35 43 - Environmental Procedures.


.5 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, 
Regional and Municipal regulations. 


.6 Ensure emptied containers are sealed and stored safely.


.7 Fold up metal and plastic banding, flatten and place in designated area for 


Queens County Highway Depot, Brackley, PE Section 23 82 16.14
Pandemic Warehouse Electric-Resistance Air Coils
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 1







Coles Associates Ltd. Architects & Engineers


recycling.
.2 Deliver materials to site in original factory packaging, labeled with manufacturer's name, 


address.


1.6 QUALITY ASSURANCE 
.1 All wiring shall be in accordance with the Canadian Electrical Code.
.2 The units shall be listed by Electrical Testing Laboratories (ETL) and bear the ETL label.


2 Products
2.1 DUCT HEATERS


.1 Duct heaters: flange type or insert type.


.2 To carry CSA Approval, and listed for zero clearance to combustibles.


.3 Elements:
.1 Open coil elements of nickel-chrome resistance wire.
.2 Coils machine crimped into stainless steel terminals extending at least 25mm 


into the air stream. 
.3 All terminal hardware shall be stainless steel.
.4 Coils shall be supported by ceramic bushings staked into the supporting 


brackets.
.4 Frames: Heater frames and boxes shall be corrosion resistant steel.
.5 Terminal box:


.1 NEMA 1 general purpose enclosure.


.2 Hinged, latching cover.


.3 Multiple concentric knockouts to accept field wiring


.4 Terminal blocks to accommodate field wiring.


.5 All internal wiring to be complete with 105ºC rated insulation.
.6 Ratings:


.1 Heaters to be rated for voltage, phase, and KW capacity as indicated in schedule 
on drawings.


.2 All three phase heaters to have equal, balanced, three phase stages.


.3 Supply heaters with size and quantity of fixed and proportional heating stages as 
indicated in schedule.


.7 Controls:
.1 Factory mounted and wired in control box. Use terminal blocks for power and 


control wiring.
.2 Controls to include:


.1 Magnetic contactors.


.2 Fixed differential pressure switch.


.3 Manual and automatic reset high limit.


.4 Control transformers.


.5 Solid state relays.


.6 Door interlocked disconnect switch (non-fused). 


.7 HRC load fuses.


.8 Controller type to be as indicated in the duct heater schedule or on 
Control drawings as follows:


.1 Proportional Control: single-stage proportional control providing 
full modulation of the heater capacity with a silicon controlled 
rectifier (SCR) suitable for control input of 0 - 10 VDC or 4-20mA.


.2 Hybrid Control: multiple On-Off stages combined with one 
proportional modulating silicon controlled rectifier (SCR) stage 
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suitable for control input of 0 - 10 VDC or 4-20mA.
.9 Heater to be controlled by 0 - 10 VDC or 4-20mA remote control signal 


from the building automation system supplied and installed by the EMCS 
Contractor.


.10 Airflow Providing Switch: diaphragm type air pressure switch with 
automatic reset, screw type setpoint adjustment and static pressure 
probe; switch to de-energize duct heater circuits in case of insufficient air 
flow.


.3 Performance: see schedule.


.4 Provide heater complete with protective screens on inlet/outlet.


3 Execution
3.1 INSTALLATION


.1 Make power and control connections in accordance with CSA C22.2 No.46.  Install in 
accordance with manufacturer's instructions. 


.2 Locate duct heater in accordance with manufacturer's minimum recommended distances 
for operation, service access and unit removal.


.3 Provide additional hangers and supports in accordance with Section 23 05 29 - Hangers 
and Supports for HVAC Piping and Equipment where duct heater weight cannot be 
supported solely by existing duct.


.4 Make power and control connections to CSA C22.2 No.155.


.5 Verify that ductwork and casings are free of debris before operating and testing duct 
heaters.


3.2 START-UP AND COMMISSIONING
.1 Perform tests in accordance with Section 01 91 13.13 - General Commissioning (Cx) 


Requirements and Section 26 05 00 - Common Work Results - Electrical.


END OF SECTION
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1 General
1.1 RELATED SECTIONS


.1 Section 23 09 33 - Electric and Electronic Control System for HVAC.


1.2 REFERENCES
.1 Canadian Standards Association (CSA International)


.1 CSA C22.2 No.46-M1988, Electric Air-Heaters.


1.3 PRODUCT DATA
.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit product data sheets for unit heaters. Include:


.1 Product characteristics.


.2 Performance criteria.


.3 Mounting methods.


.4 Physical size.


.5 kW rating, voltage, phase.


.6 Cabinet material thicknesses.


.7 Limitations.


.8 Colour and finish.
.3 Manufacturer's Instructions: Provide to indicate special handling criteria, installation 


sequence, cleaning procedures.


1.4 CLOSEOUT SUBMITTALS
.1 Provide operation and maintenance data for unit heaters for incorporation into manual 


specified in Section 01 78 00 - Closeout Submittals.


1.5 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 00 - Cleaning 


and Waste Management and with Waste Reduction Workplan.
.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.3 Collect and separate for disposal paper packaging material in appropriate on-site bins 


for recycling in accordance with Waste Management Plan.


2 Products
2.1 MANUFACTURERS


.1 Acceptable material:
.1 Ouellet.
.2 Dimplex.
.3 Chromalox.
.4 Stelpro.


2.2 UNIT HEATERS
.1 Unit heater: to CSA C22.2 No.46, horizontal discharge complete with adjustable louvers 


finished to match cabinet, or vertical discharge cone type with cone diffuser as indicated.
.2 Fan type unit heaters with built-in high-heat limit protection, fan-delay switches.
.3 Fan motor: totally enclosed, permanently lubricated ball bearings type with resilient 


mount.
.1 Built-in fan motor thermal overload protection.


.4 Hangers: as indicated.


.5 Elements: mineral insulated steel sheath with aluminum, continuous helical brazed fins.


.6 Cabinet: steel, 1.6 mm thick, fitted with brackets for rod or wall mounting.
.1 Phosphatized and finished with 2 coats baked enamel.
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2.3 CONTROLS
.1 Wall mounted thermostats: type line, low voltage or electronic and solid state relays, 


Energy Star certified, to Section 23 09 33 - Electric and Electronic Control System for 
HVAC or Section 25 30 02 EMCS: Field Control Devices.


.2 Built in or wall mounted thermostat and support controls.


3 Execution
3.1 INSTALLATION


.1 Suspend unit heaters from ceiling or mount on wall as indicated. Provide mounting 
bracket as required.


.2 Install thermostats in locations indicated.


.3 Make power and control connections.


3.2 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical.
.2 Test cut-out protection when air movement is obstructed.
.3 Test fan delay switch to assure dissipation of heat after element shut down.
.4 Test unit cut-off when fan motor overload protection has operated.
.5 Ensure  heaters and controls operate correctly.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Materials and installation for steam injection mechanical, packaged electrode 


steam generating, packaged, gas fired, steam to steam, electric self-contained, 
steam generator type humidifiers and accessories.


1.2 RELATED SECTIONS
.1 Section 23 31 13 - Metal Ducts - Low Pressure to 500 Pa.


1.3 REFERENCES
.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)


.1 Material Safety Data Sheets (MSDS).
.2 Air Conditioning and Refrigerant Institute (ARI).


.1 ARI 640, Performance Rating of Commercial and Industrial Humidifiers.  


1.4 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:


.1 Submit manufacturer's printed product literature, specifications and datasheet for 
heating, ventilation and air conditioning distribution piping and ductwork.


.3 Shop Drawings:
.1 Submit shop drawings to indicate project layout, dimensions and extent of 


humidification system.
.1 Indicate following: capacity, dimensions, weight, wiring diagrams, field 


installed accessories, server clearances, installation procedures.
.4 Instructions: submit manufacturer's installation instructions.
.5 Closeout submittals: submit maintenance and engineering data for incorporation into 


manual specified in Section 01 78 00 - Closeout Submittals include data as follows:
.1 Commissioning/Start Up Report.


1.5 QUALITY ASSURANCE
.1 Pre-Installation Meetings:


.1 Conduct pre-installation meeting to verify project requirements, manufacturer's 
installation instructions and manufacturers warranty requirements.  Comply with 
all related requirements.


1.6 DELIVERY, STORAGE AND HANDLING
.1 Waste Management and Disposal:


.1 Separate waste materials for reuse in accordance with Waste Management Plan.


.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities.


.3 Collect and separate for disposal paper packaging material, steel waste, etc. in 
appropriate on-site bins for recycling.


1.7 MAINTENANCE
.1 Extra Materials:


.1 Provide maintenance materials in accordance with Closeout Submittals.


.2 Furnish list of individual manufacturer's recommended spare parts for 
equipment, addresses of suppliers, list of specialized tools necessary for 
adjusting, repairing or replacing, for inclusion into operating manual.


.3 Provide following: one complete set of heating elements or cylinder(s) for each 
size.
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2 Products
2.1 PACKAGED ELECTRODE STEAM GENERATING TYPE


.1 CSA certified and ULC listed.


.2 Components housed in factory fabricated cabinet with factory enameled finish and 
electrically interlocked door, BACnet interface to building EMCS system.


.3 Factory sealed disposable steam cylinder complete with factory installed electrodes to 
suit water condition.


.4 Controls:
.1 Solid state panel.
.2 Solenoid valve on water and drain lines.
.3 Duct high limit humidistat.
.4 Airflow proving switch.
.5 Adjustable flush cycle timer.
.6 Amp meter.
.7 Cylinder replacement indicator light.


.5 Duct distribution header complete with condensate drain and supply hose.  Provide high 
efficiency short absorption distribution header where short absorption is indicated.


.6 Unit shall have integral drain water cooler.


.7 Acceptable material:  Nortec, Neptronic, Dristeem, Armstrong.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet.


3.2 INSTALLATION
.1 Install in accordance with manufacturers instructions.
.2 Humidifier and evaporator media to be new and clean when project is accepted.
.3 Install humidistat as indicated.
.4 Water service overflow drain: as indicated and to manufacturer's recommendations.
.5 Install access doors or panels in adjacent ducting.
.6 When installing in ducting, provide waterproof duct up and downstream in accordance 


with Section 23 31 13 - Metal Ducts - Low Pressure to 500 Pa.
.7 Install capped drain connection at low point in duct.


3.3 FIELD QUALITY CONTROL
.1 Manufacturer's Field Services:


.1 Have manufacturer's representative of products supplied under this Section, 
review work involved in the Handling, Installation / Application, Protection and 
Cleaning of its products and submit written reports, in acceptable format to verify 
compliance of work with Contract.


.2 Manufacturer's Field Services:  provide manufacturer's field services, consisting 
of product use.  Recommendations and periodic site visits for inspection of 
product installation in accordance with manufacturer's instructions.  


.3 Schedule site visits, to review work at stages listed:
.1 After delivery and storage of products and when preparatory work, or 


other work, on which the work of this Section depends is complete but 
before installation begins.


.2 Twice during progress of work at 25% and 60% complete.
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.3 Upon completion of the work, after cleaning is carried out.
.4 Obtain reports, within three (3) working days of review, and submit to Owner's 


representative.
.2 Performance Verification (PV):


.1 General: in accordance with Commissioning: General Requirements, 
supplemented as specified.


.2 Application tolerances: as per manufacturer's specifications.


.3 Timing:
.1 After TAB of ducted air systems.
.2 At same time as PV of related air handling units.


.4 PV procedures:
.1 Set point control.
.2 High limit.
.3 Drain/flush cycle.


.3 Start-up:
.1 General: in accordance with Commissioning: General Requirements, 


supplemented as specified.
.2 Verify:


.1 Steam lines are sloped to ensure steam condensate is drained away 
from the humidifier.


.2 Vapour lines and manifolds are sloped to ensure condensate is drained 
away from the duct system.


.3 Visually check distribution manifold to ensure:
.1 Even distribution of vapour.
.2 Freedom from water deposits.


.4 Commissioning Reports:
.1 General: in accordance with Commissioning: reports, supplemented as 


specified. Include:
.1 PV results on approved PV Report Forms.
.2 Product Information Report Forms.


3.4 DEMONSTRATION
.1 Training: in accordance with Commissioning: Training of O&M Personnel.


3.5 CLEANING
.1 Perform cleaning operations as specified in Section 01 74 00 - Cleaning and Waste 


Management.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes.
.1 Methods and procedures for start-up, verification and commissioning, for building 


Energy Monitoring and Control System (EMCS) and includes:
.1 Start-up testing and verification of systems.
.2 Check out demonstration or proper operation of components.
.3 On-site operational tests.


1.2 RELATED SECTIONS
.1 Section 25 05 01 - EMCS: General Requirements.


1.3 DEFINITIONS
.1 For additional acronyms and definitions refer to Section 25 05 01 - EMCS: General 


Requirements.
.2 AEL: ratio between total test period less any system downtime accumulated within that 


period and test period.
.3 Downtime: results whenever EMCS is unable to fulfill required functions due to 


malfunction of equipment defined under responsibility of EMCS contractor. Downtime is 
measured by duration, in time, between time that Contractor is notified of failure and 
time system is restored to proper operating condition. Downtime not to include following:


.1 Outage of main power supply in excess of back-up power sources, provided that:
.1 Automatic initiation of back-up was accomplished.
.2 Automatic shut-down and re-start of components was as specified.


.2 Failure of communications link, provided that:
.1 Controller automatically and correctly operated in stand-alone mode.
.2 Failure was not due to failure of any specified EMCS equipment.


.3 Functional failure resulting from individual sensor inputs or output devices, 
provided that:


.1 System recorded said fault.


.2 Equipment defaulted to fail-safe mode.


.3 AEL of total of all input sensors and output devices is at least 99 % 
during test period.


1.4 DESIGN REQUIREMENTS
.1 Confirm with Consultant that Design Criteria and Design Intents are still applicable.
.2 Commissioning personnel to be fully aware of and qualified to interpret Design Criteria 


and Design Intents.


1.5 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Final Report: submit report to Consultant.


.1 Include measurements, final settings and certified test results.


.2 Bear signature of commissioning technician and supervisor


.3 Report format to be approved by Consultant before commissioning is started.


.4 Revise "as-built" documentation, commissioning reports to reflect changes, 
adjustments and modifications to EMCS as set during commissioning and submit 
to Consultant in accordance with Section 01 78 00 - Closeout Submittals.


.5 Recommend additional changes and/or modifications deemed advisable in order 
to improve performance, environmental conditions or energy consumption.


1.6 CLOSEOUT SUBMITTALS
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.1 Provide documentation, O&M Manuals, and training of O&M personnel for review of 
Consultant before interim acceptance in accordance with Section 01 78 00 - Closeout 
Submittals.


1.7 COMMISSIONING
.1 Do commissioning in accordance with Section 01 91 00 - Commissioning.
.2 Carry out commissioning under direction of Consultant and in presence of Owner's 


Representative.
.3 Inform, and obtain approval from, Consultant in writing at least 14 days prior to 


commissioning or each test. Indicate:
.1 Location and part of system to be tested or commissioned.
.2 Testing/commissioning procedures, anticipated results.
.3 Names of testing/commissioning personnel.


.4 Correct deficiencies, re-test in presence of Consultant until satisfactory performance is 
obtained.


.5 Acceptance of tests will not relieve Contractor from responsibility for ensuring that 
complete systems meet every requirement of Contract.


.6 Load system with project software.


.7 Perform tests as required.


1.8 COMPLETION OF COMMISSIONING
.1 Commissioning to be considered as satisfactorily completed when objectives of 


commissioning have been achieved and reviewed by Owner's Representative.


1.9 ISSUANCE OF FINAL CERTIFICATE OF COMPLETION
.1 Final Certificate of Completion will not be issued until receipt of written approval 


indicating successful completion of specified commissioning activities including receipt of 
commissioning documentation.


2 Products
2.1 EQUIPMENT


.1 Provide sufficient instrumentation to verify and commission the installed system. Provide 
two-way radios.


.2 Instrumentation accuracy tolerances: higher order of magnitude than equipment or 
system being tested.


.3 Independent testing laboratory to certify test equipment as accurate to within approved 
tolerances no more than 2 months prior to tests.


.4 Locations to be approved, readily accessible and readable.


.5 Application: to conform to normal industry standards.


3 Execution
3.1 PROCEDURES


.1 Test each system independently and then in unison with other related systems.


.2 Commission each system using procedures prescribed by the Owner's Representative.


.3 Commission integrated systems using procedures prescribed by Owner's 
Representative.


.4 Debug system software.


.5 Optimize operation and performance of systems by fine-tuning PID values and modifying 
CDLs as required.


.6 Test full scale emergency evacuation and life safety procedures including operation and 
integrity of smoke management systems under normal and emergency power conditions 
as applicable.
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3.2 FIELD QUALITY CONTROL
.1 Pre-Installation Testing.


.1 General: consists of field tests of equipment just prior to installation.


.2 Testing may be on site or at Contractor's premises as approved by Consultant.


.3 Configure major components to be tested in same architecture as designed 
system. Include BECC equipment and 2 sets of Building Controller's including 
MCU's, LCU's, and TCU's.


.4 Equip each Building Controller with sensor and controlled device of each type 
(AI, AO, DI, DO).


.5 Additional instruments to include:
.1 DP transmitters.
.2 VAV supply duct SP transmitters.
.3 DP switches used for dirty filter indication and fan status.


.6 In addition to test equipment, provide inclined manometer, digital micro-
manometer, milli-amp meter, source of air pressure infinitely adjustable between 
0 and 500 Pa, to hold steady at any setting and with direct output to milli-amp 
meter at source and to BECC.


.7 After setting, test zero and span in 10 % increments through entire range while 
both increasing and decreasing pressure.


.8 Consultant to mark instruments tracking within 0.5 % in both directions as 
"approved for installation".


.9 Transmitters above 0.5 % error will be rejected.


.10 DP switches to open and close within 2% of setpoint.
.2 Completion Testing.


.1 General: test after installation of each part of system and after completion of 
mechanical and electrical hook-ups, to verify correct installation and functioning.


.2 Include following activities:
.1 Test and calibrate field hardware including stand-alone capability of each 


controller.
.2 Verify each A-to-D convertor.
.3 Test and calibrate each AI using calibrated digital instruments.
.4 Test each DI to ensure proper settings and switching contacts.
.5 Test each DO to ensure proper operation and lag time.
.6 Test each AO to ensure proper operation of controlled devices. Verify 


tight closure and signals.
.7 Test operating software.
.8 Test application software and provide samples of logs and commands.
.9 Verify each CDL including energy optimization programs.
.10 Debug software.
.11 Blow out flow measuring and static pressure stations with high pressure 


air at 700 kPa.
.12 Provide point verification list in table format including point identifier, 


point identifier expansion, point type and address, low and high limits 
and engineering units. Include space on commissioning technician and 
Consultant. This document will be used in final startup testing.


.3 Final Start-up Testing:  provide point verification list in table format including 
point identifier, point identifier expansion, point type and address, low and high 
limits and engineering units. Include space on commissioning technician and 
Consultant. This document will be used in final startup testing.


.1 2 technical personnel capable of re-calibrating field hardware and 
modifying software.
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.2 Detailed daily schedule showing items to be tested and personnel 
available.


.3 Consultant's acceptance signature to be on executive and applications 
programs.


.4 Commissioning to commence during final startup testing.


.5 O&M personnel to assist in commissioning procedures as part of 
training.


.6 Commissioning to be supervised by qualified supervisory personnel and 
Consultant.


.7 Commission systems considered as life safety systems before affected 
parts of the facility are occupied.


.8 Operate systems as long as necessary to commission entire project.


.9 Monitor progress and keep detailed records of activities and results.
.4 Final Operational Testing: to demonstrate that EMCS functions in accordance 


with contract requirements.
.1 Prior to beginning of 30 day test demonstrate that operating parameters 


(setpoints, alarm limits, operating control software, sequences of 
operation, trends, graphics and CDL's) have been implemented to 
ensure proper operation and operator notification in event of off-normal 
operation.


.1 Repetitive alarm conditions to be resolved to minimize reporting 
of nuisance conditions.


.2 Test to last at least 30 consecutive 24 hour days.


.3 Tests to include:
.1 Demonstration of correct operation of monitored and controlled 


points.
.2 Operation and capabilities of sequences, reports, special control 


algorithms, diagnostics, software.
.4 System will be accepted when:


.1 EMCS equipment operates to meet overall performance 
requirements.  Downtime as defined in this Section must not 
exceed allowable time calculated for this site.


.2 Requirements of Contract have been met.
.5 In event of failure to attain specified AEL during test period, extend test 


period on day-to-day basis until specified AEL is attained for test period.
.6 Correct defects when they occur and before resuming tests.


.5 Owner's Representative to verify reported results.


3.3 ADJUSTING
.1 Final adjusting: upon completion of commissioning as reviewed by Consultant, set and 


lock devices in final position and permanently mark settings.


3.4 DEMONSTRATION
.1 Demonstrate to Owner's Representative operation of systems including sequence of 


operations in regular and emergency modes, under normal and emergency conditions, 
start-up, shut-down interlocks and lock-outs in accordance with Section 01 79 00 -
Demonstration and Training.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 25 01 11
Pandemic Warehouse EMCS: Start-Up and Verification and Commissioning
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 4







Coles Associates Ltd. Architects & Engineers


1 General
1.1 SUMMARY


.1 Section Includes.
.1 Requirements and procedures for training program, instructors and training 


materials, for building Energy Monitoring and Control System (EMCS) Work.


1.2 RELATED SECTIONS
.1 Section 25 05 01 - EMCS: General Requirements.


1.3 DEFINITIONS
.1 CDL - Control Description Logic.
.2 For additional acronyms and definitions refer to Section 25 05 01 - EMCS:  General 


Requirements.


1.4 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures, supplemented 


and modified by requirements of this Section.
.2 Submit training proposal complete with hour-by-hour schedule including brief overview of 


content of each segment to Consultant prior to anticipated date of beginning of training.
.1 List name of trainer, and type of visual and audio aids to be used.
.2 Show  coordinated interface with other EMCS mechanical and electrical training 


programs.
.3 Submit reports within one week after completion of Phase 1 training program that 


training has been satisfactorily completed.


1.5 QUALITY ASSURANCE
.1 Provide bilingual, competent instructors thoroughly familiar with aspects of EMCS 


installed in facility.
.2 Consultant reserves right to approve instructors.


1.6 INSTRUCTIONS
.1 Provide instruction to designated personnel in adjustment, operation, maintenance and 


pertinent safety requirements of EMCS installed.
.2 Training to be project-specific.


1.7 TIME FOR INSTRUCTION
.1 Number of days of instruction to be as specified in this section (1 day = 8 hours including 


two 15 minute breaks and excluding lunch time).


1.8 TRAINING MATERIALS
.1 Provide equipment, visual and audio aids, and materials for classroom training.
.2 Supply manual for each trainee, describing in detail data included in each training 


program.
.1 Review contents of manual in detail to explain aspects of operation and 


maintenance (O&M).


1.9 TRAINING PROGRAM
.1 To be in 2 phases over 6 month period.
.2 Phase 1: 2 day program to begin before 30 day test period at time mutually agreeable to 


Contractor, Consultant.
.1 Train O&M personnel in functional operations and procedures to be employed for 


system operation.
.2 Supplement with on-the-job training during 30 day test period.
.3 Include overview of system architecture, communications, operation of computer 
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and peripherals, report generation.
.4 Include detailed training on operator interface functions for control of mechanical 


systems, CDL's for each system, and elementary preventive maintenance.
.5 Introduction to direct digital controls and BACnet protocol.
.6 Identification of controls components.
.7 Review of DDC network diagram for the building.
.8 Review of shop drawings for building.
.9 Detailed discussions of sequence of operations.
.10 Walk-through of mechanical systems.  


.3 Phase 2: 5 day program to begin 8 weeks after acceptance for operators, equipment 
maintenance personnel and programmers.


.1 Provide multiple instructors on pre-arranged schedule. Include at least following:
.1 Operator training: provide operating personnel, maintenance personnel 


and programmers with condensed version of Phase 1 training.
.2 Equipment maintenance training: provide personnel with 2 days training 


within 5 day period in maintenance of EMCS equipment, including 
general equipment layout, trouble shooting and preventive maintenance 
of EMCS components, maintenance and calibration of sensors and 
controls.


.3 Programmers: provide personnel with 2 days training within 5 day period 
in following subjects in approximate percentages of total course shown:


.1 Software and architecture: 10%   Logiciel et architecture : 10 %


.2 Application programs: 15%   Programmes d'application : 15 %


.3 Controller programming: 50%   Programmation du contrôleur : 50 
%


.4 Trouble shooting and debugging:10%   Dépannage et mise au 
point : 10 %


.5 Colour graphic generation: 15%   Génération de graphiques en 
couleur : 15 %


1.10 ADDITIONAL TRAINING
.1 List courses offered by name, duration and approximate cost per person per week. Note 


courses recommended for training supervisory personnel.


1.11 MONITORING OF TRAINING
.1 Consultant to monitor training program and may modify schedule and content.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 General requirements for building Energy Monitoring and Control System 


(EMCS) that are common to NMS EMCS Sections.


1.2 RELATED SECTIONS
.1 Section 09 91 00 - Painting.
.2 Section 25 05 02 - EMCS: Submittals and Review Process.
.3 Section 25 05 54 - EMCS: Identification.
.4 Section 25 90 01 - EMCS: Site Requirements Applications and Systems Sequences of 


Operation.


1.3 REFERENCES
.1 American National Standards Institute (ANSI)/The Instrumentation, Systems and 


Automation Society (ISA).
.1 ANSI/ISA 5.5, Graphic Symbols for Process Displays.


.2 American National Standards Institute (ANSI)/ Institute of Electrical and Electronics 
Engineers (IEEE).


.1 ANSI/IEEE 260.1, American National Standard Letter Symbols Units of 
Measurement (SI Units, Customary Inch-Pound Units, and Certain Other Units).


.3 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
(ASHRAE).


.1 ASHRAE STD 135, BACNET - Data Communication Protocol for Building 
Automation and Control Network.


.4 Canadian Standards Association (CSA International).
.1 CAN/CSA-Z234.1, Canadian Metric Practice Guide.


.5 Consumer Electronics Association (CEA).
.1 CEA-709.1, Control Network Protocol Specification.


.6 Electrical and Electronic Manufacturers Association (EEMAC).
.1 EEMAC 2Y-1-1958, Light Gray Colour for Indoor Switch Gear.


.7 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
.1 Material Safety Data Sheets (MSDS).


.8 Transport Canada (TC).
.1 Transportation of Dangerous Goods Act (TDGA).


1.4 ACRONYMS AND ABBREVIATIONS
.1 Acronyms used in EMCS:


.1 AEL - Average Effectiveness Level.


.2 AI - Analog Input.


.3 AIT - Agreement on International Trade.


.4 AO - Analog Output.


.5 BACnet - Building Automation and Control Network.


.6 BC(s) - Building Controller(s).


.7 BECC - Building Environmental Control Center.


.8 CAD - Computer Aided Design.


.9 CDL - Control Description Logic.


.10 CDS - Control Design Schematic.


.11 COSV - Change of State or Value.


.12 CPU - Central Processing Unit.


.13 DI - Digital Input.
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.14 DO - Digital Output.


.15 DP - Differential Pressure.


.16 ECU - Equipment Control Unit.


.17 EMCS - Energy Monitoring and Control System.


.18 HVAC - Heating, Ventilation, Air Conditioning.


.19 IDE - Interface Device Equipment.


.20 I/O - Input/Output.


.21 ISA - Industry Standard Architecture.


.22 LAN - Local Area Network.


.23 LCU - Local Control Unit.


.24 MCU - Master Control Unit.


.25 NAFTA - North American Free Trade Agreement.


.26 NC - Normally Closed.


.27 NO - Normally Open.


.28 OS - Operating System.


.29 O&M - Operation and Maintenance.


.30 OWS - Operator Work Station.


.31 PC - Personal Computer.


.32 PCI - Peripheral Control Interface.


.33 PCMCIA - Personal Computer Micro-Card Interface Adapter.


.34 PID - Proportional, Integral and Derivative.


.35 RAM - Random Access Memory.


.36 SP - Static Pressure.


.37 ROM - Read Only Memory.


.38 TCU - Terminal Control Unit.


.39 USB - Universal Serial Bus.


.40 UPS - Uninterruptible Power Supply.


.41 VAV - Variable Air Volume.


.42 WAN - Wide Area Network.


1.5 DEFINITIONS
.1 Point: may be logical or physical.


.1 Logical points: values calculated by system such as setpoints, totals, counts, 
derived corrections and may include, but not limited to result of and statements 
in CDL's.


.2 Physical points: inputs or outputs which have hardware wired to controllers 
which are measuring physical properties, or providing status conditions of 
contacts or relays which provide interaction with related equipment (stop, start) 
and valve or damper actuators.


.2 Point Name: composed of two parts, point identifier and point expansion.
.1 Point identifier: comprised of three descriptors, "area" descriptor, "system" 


descriptor and "point" descriptor, for which database to provide 25 character field 
for each point identifier.  "System" is system that point is located on.


.1 Area descriptor: building or part of building where point is located.


.2 System descriptor: system that point is located on.


.3 Point descriptor: physical or logical point description. For point identifier 
"area", "system" and "point" will be shortforms or acronyms. Database 
must provide 25 character field for each point identifier.


.2 Point expansion: comprised of three fields, one for each descriptor. Expanded 
form of shortform or acronym used in "area", "system" and "point" descriptors is 
placed into appropriate point expansion field. Database must provide 32 
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character field for each point expansion.
.3 Bilingual systems to include additional point identifier expansion fields of equal 


capacity for each point name for second language.
.1 System to support use of  numbers and readable characters including 


blanks, periods or underscores to enhance user readability for each of 
the above strings.


.3 Point Object Type: points fall into following object types:
.1 AI (analog input).
.2 AO (analog output).
.3 DI (digital input).
.4 DO (digital output).
.5 Pulse inputs.


.4 Symbols and engineering unit abbreviations utilized in displays: to ANSI/ISA S5.5.
.1 Printouts: to ANSI/IEEE 260.1.
.2 Refer also to Section 25 05 54- EMCS: Identification.


1.6 SYSTEM DESCRIPTION
.1 Refer to control schematics, sequence of operations and related Divisions of 


Specifications for system architecture.
.2 Work covered by sections referred to above consists of fully operational EMCS, 


including, but not limited to, following:
.1 Building Controllers.
.2 Control devices as listed in I/O point summary tables.
.3 OWS(s).
.4 Data communications equipment necessary to effect EMCS data transmission 


system.
.5 Field control devices.
.6 Software/Hardware complete with full documentation.
.7 Complete operating and maintenance manuals.
.8 Training of personnel.
.9 Acceptance tests, technical support during commissioning, full documentation.
.10 Wiring interface co-ordination of equipment supplied by others.
.11 Miscellaneous work as specified in these sections and as indicated.


.3 Design Requirements:
.1 Design and provide conduit and wiring linking elements of system.
.2 Supply sufficient programmable controllers of types to meet project 


requirements. Quantity and points contents as reviewed by Consultant prior to 
installation.


.3 Location of controllers  as reviewed by Consultant prior to installation.


.4 Provide utility power to EMCS and emergency power to EMCS as indicated.


.5 Metric references: in accordance with CAN/CSA Z234.1.
.4 Language Operating Requirements:


.1 Provide English operator selectable access codes.


.2 Use non-linguistic symbols for displays on graphic terminals wherever possible. 
Other information to be in English.


.3 Operating system executive: provide primary hardware-to-software interface 
specified as part of hardware purchase with associated documentation to be in 
English.


.4 System manager software: include in English system definition point database, 
additions, deletions or modifications, control loop statements, use of high level 
programming languages, report generator utility and other OS utilities used for 
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maintaining optimal operating efficiency.
.5 Include, in English:


.1 Input and output commands and messages from operator-initiated 
functions as defined in CDL's or assigned limits (i.e. commands relating 
to day-to-day operating functions and not related to system 
modifications, additions, or logic re-definements).


.2 Graphic "display" functions, point commands to turn systems on or off, 
manually override automatic control of specified hardware points. To be 
in French at specified OWS and to be able to operate one terminal in 
English and second in French. Point name expansions in both 
languages.


.3 Reporting function such as trend log, trend graphics, alarm report logs, 
energy report logs, maintenance generated logs.


.6 The network design to be a fully distributed network, with each primary system 
having its own locally mounted dedicated controller.  Any failure in the network 
shall not in any way affect the control of these primary systems.  Connecting 
hardware points from one system to more than one controller is not acceptable.  
Any points associated with a system are to be connected to one dedicated 
controller.  Each dedicated controller to have a locally mounted control and 
display device to allow the operator to view and adjust any point on the 
controller.  


.7 All wiring associated with the EMCS communication network as well as all 
control wiring and conduit associated with the EMCS at 50 volts or less.  Wire 
and conduit above 50 volts by Electrical Division.


.8 BACnet compliance:  full compliance to the BACnet standard (ANSA / ASHRAE) 
135, BACnet - A Data communication protocol for Building Automation and 
Control Networks is mandatory.  Down to the field device level, the EMCS 
system must meet BACnet standards for system architecture and administration, 
and use open protocols and user friendly programming and graphics.  Install the 
EMCS installed to communicate at the supervisory layer to the WAN using the 
BACnet TCP/IP protocol implemented on Ethernet.  


.9 The EMCS system for the building is to be accessible by designated personnel 
via the WAN for monitoring and programming purposes.  The EMCS Contractor 
is to provide all the required hardware, software, gateways etc, needed to permit 
connection of the EMCS to the WAN.   This shall include all hardware, software, 
programming, start-up and commissioning required.  The Contractor is to supply 
and install all the required hardware and software on the operator workstation(s) 
located in Owner's facilities management department.  In addition, an Intelliweb 
license to be provided allowing access directly to the system.


1.7 SUBMITTALS
.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit for review:


.1 Equipment list within 10 days after award of contract.


.2 List existing field control devices to be re-used included in bid, along with unit 
price.


.3 Quality Control:
.1 Provide equipment and material from manufacturer's regular production, CSA 


certified, manufactured to standard quoted plus additional specified 
requirements.


.2 Where CSA certified equipment is not available submit such equipment to 
inspection authorities for special inspection and approval before delivery to site.


.3 Submit proof of compliance to specified standards with shop drawings and 
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product data in accordance with Section 25 05 02 - EMCS: Shop Drawings, 
Product Data and Review Process. Label or listing of specified organization is 
acceptable evidence.


.4 In lieu of such evidence, submit certificate from testing organization, approved by 
Consultant, certifying that item was tested in accordance with their test methods 
and that item conforms to their standard/code.


.5 For materials whose compliance with organizational standards/codes/
specifications is not regulated by organization using its own listing or label as 
proof of compliance, furnish certificate stating that material complies with 
applicable referenced standard or specification.


.6 Permits and fees: in accordance with general conditions of contract.


.7 Existing devices intended for re-use: submit test report.


1.8 QUALITY ASSURANCE
.1 Have local office within 50 km of project staffed by trained personnel capable of 


providing instruction, routine maintenance and emergency service on systems,
.2 Provide record of successful previous installations submitting tender showing experience 


with similar installations utilizing computer-based systems.
.3 Have access to local supplies of essential parts and provide 7 year guarantee of 


availability of spare parts after obsolescence.
.4 Ensure qualified supervisory personnel continuously direct and monitor Work and attend 


site meetings.
.5 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section 01 35 
29 - Health, Safety and Emergency Response Procedures.


.6 Be able to provide factory trained personnel on site within two (2) working days notice or 
provide instructions on maintenance and emergency service on system.  


.7 BACnet devices to bear BACnet testing laboratories BTL mark and listed on BACnet 
manufacturers association web site.


1.9 DELIVERY, STORAGE AND HANDLING
.1 Material Delivery Schedule: provide Consultant with schedule within 2 weeks after award 


of Contract.
.2 Waste Management and Disposal:


.1 Separate waste materials for reuse in accordance with Section 01 74 00 -
Cleaning & Waste Management.


.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities.


.3 Collect and separate for disposal paper packaging material in appropriate on-site 
bins for recycling  in accordance with Waste Management Plan.


.4 Separate for reuse and place in designated containers Steel waste in 
accordance with Waste Management Plan.


.5 Place materials defined as hazardous or toxic in designated containers.


.6 Handle and dispose of hazardous materials in accordance with Provincial 
Regulations.


.7 Label location of salvaged material's storage areas and provide barriers and 
security devices.


.8 Ensure emptied containers are sealed and stored safely.


.9 Divert unused metal materials from landfill to metal recycling facility as approved 
by Consultant.


.10 Fold up metal banding, flatten and place in designated area for recycling.


1.10 EXISTING CONDITIONS - CONTROL COMPONENTS
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.1 Utilize existing control wiring as indicated.


.2 Re-use field control devices that are usable in their original configuration provided that 
they conform to applicable codes, standards specifications.


.1 Do not modify original design of existing devices without written permission from 
Consultant.


.2 Provide for new, properly designed device where re-usability of components is 
uncertain.


.3 Inspect and test existing devices intended for re-use within 30 days of award of contract, 
and prior to installation of new devices.


.1 Furnish test report within 40 days of award of contract listing each component to 
be re-used and indicating whether it is in good order or requires repair by 
Consultant.


.2 Failure to produce test report will constitute acceptance of existing devices by 
contractor.


.4 Non-functioning items:
.1 Provide with report specification sheets or written functional requirements to 


support findings.
.2 Consultant will repair or replace existing items judged defective yet deemed 


necessary for EMCS.
.5 Submit written request for permission to disconnect controls and to obtain equipment 


downtime before proceeding with Work.
.6 Assume responsibility for controls to be incorporated into EMCS after written receipt of 


approval from Consultant.
.1 Be responsible for items repaired or replaced by Consultant.
.2 Be responsible for repair costs due to negligence or abuse of equipment.
.3 Responsibility for existing devices terminates upon final acceptance of EMCS.


.7 Remove existing controls not re-used or not required. Place in approved storage for 
disposition as directed.


2 Products
2.1 ACCEPTABLE SYSTEMS, MANUFACTURERS


.1 Proposed system to have communication capability utilizing BACnet Protocol.


.2 Panel to be NEMA rated to suit environmental requirements.


.3 Panels to have hinged doors equipped with standard keyed-alike cabinet locks, keyed to 
same key.


.4 Wiring within panels to be contained within properly sized rigid PVC slotted wall wire 
duct.  All wiring within the wire duct to be concealed with a non-slip cover.  


.5 Terminations for the connection of power wiring, communication wiring and field 
mounted devices to be a properly identified terminal blocks mounted within the control 
panel.


.6 All control panels to be provided with an internally mounted 120 volt duplex power 
receptacle.


.7 All control panels to be identified with permanently mounted lamecoid tags to identify the 
control panel and the systems served by the control panel.  Submit schedule of labels 
with shop drawing submission.


.8 Provide low voltage transformers in panels or elsewhere as required.  


.9 Provide adaptors between metric and imperial components.  


2.2 EQUIPMENT
.1 Control Network Protocol: to ASHRAE STD 135.
.2 Complete list of equipment and materials to be used on project and forming part of bid 
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documents by adding manufacturer's name, model number and details of materials, and 
submit for approval.


2.3 ADAPTORS
.1 Provide adaptors between metric and imperial components.


3 Execution
3.1 MANUFACTURER'S RECOMMENDATIONS


.1 Installation: to manufacturer's recommendations.  Provide printed copy of 
recommendations with shop drawings or product data.  


3.2 PAINTING
.1 Painting: in accordance with NEMA, supplemented as follows:


.1 Clean and touch up marred or scratched surfaces of factory finished equipment 
to match original finish.


.2 Restore to new condition, finished surfaces too extensively damaged to be 
primed and touched up to make good.


.3 Clean and prime exposed hangers, racks, fastenings, and other support 
components.


.4 Paint unfinished equipment installed indoors to NEMA


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes.
.1 Methods and procedures for shop drawings submittals, preliminary and detailed 


review process including review meetings, for building Energy Monitoring and 
Control System (EMCS).


1.2 RELATED SECTIONS
.1 Section 25 05 01 - EMCS: General Requirements.
.2 Section 25 01 11 - EMCS: Start-up, Verification and Commissioning.


1.3 DEFINITIONS
.1 Acronyms and definitions: refer to Section 25 05 01 - EMCS: General Requirements.


1.4 DESIGN REQUIREMENTS
.1 Preliminary Design Review: to contain following contractor and systems information.


.1 Location of local office.


.2 Description and location of installing and servicing technical staff.


.3 Location and qualifications of programming design and programming support 
staff.


.4 List of spare parts.


.5 Location of spare parts stock.


.6 Names of sub-contractors and site-specific key personnel.


.7 Sketch of site-specific system architecture.


.8 Specification sheets for each item including memory provided, programming 
language, speed, type of data transmission.


.9 Descriptive brochures.


.10 Sample CDL and graphics (systems schematics).


.11 Response time for each type of command and report.


.12 Item-by-item statement of compliance.


.13 Proof of demonstrated ability of system to communicate utilizing BACnet 
Protocol.


1.5 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures and coordinate 


with requirements in this Section.
.2 Submit preliminary design document within thirty (30) working days after tender closing 


and before contract award, for review by Consultant.
.3 Shop Drawings to consist of 3 hard copies and 1 soft copy of design documents, shop 


drawings, product data and software.
.4 Hard copy to be completely indexed and coordinated package to assure compliance with 


contract requirements and arranged in same sequence as specification and cross-
referenced to specification section and paragraph number.


.5 Soft copy to be in AutoCAD - latest version and WordPerfect latest version format, 
structured using menu format for easy loading and retrieval on OWS.


.6 Submittals shall consist of:
.1 Data sheets of all products.
.2 Wiring and piping interconnection diagrams including panel and device power, 


and sources.  List of materials of all proposed devices and equipment.  
.3 Software documentation.
.4 Sequence of operation, in text form.
.5 Application programs.
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.6 Controls schematics and system diagrams.


.7 Project installation schedule.


.8 Names of sub-trades working for the EMCS Contractor.


.9 Mounting support details for components installed in airflow, waterflow and 
steam systems.


.7 Submit shop drawings in a package which contains the various schedules and drawings 
which completely describe the control system installed.  At a minimum the shop 
drawings package to contain the following items:


.1 Network drawing showing the network connection of all network control units, 
programmable control units, terminal control units and operator workstations to 
indicate the location of each of these elements.


.2 Schematic control diagram for each system being controlled.  Where there are 
typical systems, a drawing is to be provided each system.  This drawing to be on 
a AB sized sheet (11" x 17") and shall include a title block which includes as a 
minimum the drawing title, drawing number, project title, Contractor's name, 
Contractor's address & phone numbers, and a section to provide a record for 
revision information.  


.3 The schematic control diagram to include a bill of materials which provides a list 
of all part numbers and descriptions for the control components on the drawing 
list to include field equipment as well as panel mounted components.


.4 The schematic control diagram to include a complete wiring diagram for all 
electrical connections, including motor starters, heating coils, coiling coils etc.


.5 The schematic control diagram to include a layout of the controls panels for each 
system.  This layout to show the mounting of all panel equipment, including 
transformers, power supplies, controllers, transducers, sensors, relays, 
contactors and any other panel mounted equipment. 


.6 The Contractor to include with the shop drawing submittal drawings, showing all 
wiring details for the connections of sensors, transducers, relays and contactors.  
These details to show terminal numbers and be referenced to the appropriate 
schedules and drawings.  


.7 The Contractor to supply the shop drawing package a complete point schedule 
to show every point connected to the system.  This schedule to be in a tabular 
format and provide the point identification, point type, wire tag, termination 
details reference, referenced drawings, device mounting location and device 
code numbers. 


.8 The point schedule to provide at a minimum the following information on the 
software attributes of the point:


.1 Tag name - ex. EPT-1


.2 Point type - ex. AO-3


.3 System name - ex. A/C-1


.4 Object name - H-VLV


.5 Expanded ID - Heating control valve.


.6 Units of measurement - %.
.9 The point schedule to provide at a minimum the following information on the 


digital controller to which the point is connected:
.1 Controller type - ex. Unitary controller.
.2 Controller address - ex. 256
.3 Cable destination - the termination at the controller, ex. AO-1
.4 Terminal numbers - the termination at the controller.


.10 The point schedule to provide at a minimum the following information on the 
control panel:


.1 Panel identification
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.2 Panel location


.3 Reference drawing
.11 The point schedule to provide at a minimum the following information on any 


intermediate device which may be associated with the point:
.1 Type of wiring or tubing used
.2 Device part number
.3 Location of the device
.4 Reference details


.12 The point schedule to provide at a minimum the following information on any 
field device which may be associated with the point:


.1 Type of wiring or tubing used 


.2 Device part number


.3 Location of the devices


.4 Reference details
.13 The Contractor to supply with the shop drawing package a complete room 


schedule, to show the equipment associated with the room controls.  Schedule 
to be in tabular format and provide the room number and location, terminal unit 
number, part numbers for the terminal unit controller, sensors and actuators.  
Included on this schedule terminal unit type, size, minimum flow and maximum 
flow.


.14 Sequence of operation for each system controlled. Sequence to be in complete 
conformance with the sequence of operations included with this specification.  
Any changes require the approval of the Owner's Representative in writing.  
Sequence to include all modes of operation including fail safe, emergency and 
fire modes.  


.15 Valve schedule including design flow, CV, size, type, actuator, pressure drop and 
maximum shut off pressure differential for each control valve.  


.16 Damper schedule including design air flow, size, type, actuator and pressure 
drop and maximum shut off pressure differential for each control valve. 


.17 Provide one (1) permanent, not fading, as-built copy of each control drawing, 
enclosed by an aluminium frame with glass cover, or sealed by plastic laminate 
in rigid metal bound frame.  To be installed at each respective control panel 
location.


.18 Catalogue cut sheets of all equipment used.  This includes, but is not limited to 
DDC panels, peripherals, sensors, actuators, dampers, control air system 
components etc.


.19 Range and scale information for all transmitters and sensors.  This sheet to 
clearly indicate one (1) device and any applicable options.  Where more than 
one (1) device to be used is on a singe sheet, submit two (2) sheets - individually 
marked.


.20 Hardware data sheets for all operator workstations, local access panels and 
portable operator terminals. 


.21 Software manuals for all applications programs to be provided as a part of the 
operator workstations, portable operator terminals, programming devices and so 
forth for. 


1.6 PRELIMINARY SHOP DRAWING REVIEW
.1 Submit preliminary shop drawings within 30 working days of award of contract and 


include following:
.1 Specification sheets for each item. To include manufacturer's descriptive 


literature, manufacturer's installation recommendations, specifications, drawings, 
diagrams, performance and characteristic curves, catalogue cuts, manufacturer's 
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name, trade name, catalogue or model number, nameplate data, size, layout, 
dimensions, capacity, other data to establish compliance.


.2 Detailed system architecture showing all points associated with each controller 
including signal levels and pressures where new EMCS ties into existing control 
equipment.


.3 Spare point capacity of each controller by number and type.


.4 Controller locations.


.5 Auxiliary control cabinet locations.


.6 Single line diagrams showing cable routings, conduit sizes, spare conduit 
capacity between control centre, field controllers and systems being controlled.


.7 Valves: complete schedule listing including following information: designation, 
service, manufacturer, model, point ID, design flow rate, design pressure drop, 
required Cv, Valve size, actual Cv, spring range, pilot range, required torque, 
actual torque and close off pressure (required and actual).


.8 Dampers: sketches showing module assembly, interconnecting hardware, 
operator locations, operator spring range, pilot range, required torque, actual 
torque.


.9 Flow measuring stations: complete schedule listing designation, service, point 
ID, manufacturer, model, size, velocity at design flow rate, manufacturer, model 
and range of velocity transmitter.


.10 Compressor schematic and sizing data.


1.7 DETAIL SHOP DRAWING REVIEW
.1 Submit detailed shop drawings within sixty (60) working days after award of contract and 


before start of installation and include following:
.1 Corrected and updated versions (hard copy only) of submissions made during 


preliminary review.
.2 Wiring diagrams.
.3 Piping diagrams and hook-ups.
.4 Interface wiring diagrams showing termination connections and signal levels for 


equipment to be supplied by others.
.5 Shop drawings for each input/output point, sensors, transmitters, showing 


information associated with each particular point including:
.1 Sensing element type and location.
.2 Transmitter type and range.
.3 Associated field wiring schematics, schedules and terminations.
.4 Pneumatic schematics and schedules.
.5 Complete Point Name Lists.
.6 Setpoints, curves or graphs and alarm limits (high and low, 3 types 


critical, cautionary and maintenance), signal range.
.7 Software and programming details associated with each point.
.8 Manufacturer's recommended installation instructions and procedures.
.9 Input and output signal levels or pressures where new system ties into 


existing control equipment.
.6 Control schematics, narrative description, CDL's fully showing and describing 


automatic and manual procedure required to achieve proper operation of project, 
including under complete failure of EMCS.


.7 Graphic system schematic displays of air systems with point identifiers and 
textual description of system, and typical floor plans as specified.


.8 Complete system CDL's including companion English language explanations on 
same sheet but with different font and italics. CDL's to contain specified energy 
optimization programs.
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.9 Listing and example of specified reports.


.10 Listing of time of day schedules.


.11 Mark up to-scale construction drawing to detail control room showing location of 
equipment and operator work space.


.12 Type and size of memory with statement of spare memory capacity.


.13 Full description of software programs provided.


.14 Sample of "Operating Instructions Manual" to be used for training purposes.


.15 Outline of proposed start-up and verification procedures. Refer to Section 25 01 
11 - EMCS: Start-up, Verification and Commissioning.


1.8 QUALITY ASSURANCE
.1 Preliminary Design Review Meeting: Convene meeting within 45 working days of award 


of contract to:
.1 Undertake functional review of preliminary design documents, resolve 


inconsistencies.
.2 Resolve conflicts between contract document requirements and actual items 


(e.g.: points list inconsistencies).
.3 Review interface requirements of materials supplied by others.
.4 Review "Sequence of Operations".


.2 Contractor's programmer to attend meeting.


.3 Consultant retains right to revise sequence or subsequent CDL prior to software 
finalization without cost to Consultant.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes.
.1 Requirements and procedures for final control diagrams and operation and 


maintenance (O&M) manual, for building Energy Monitoring and Control System 
(EMCS) Work.


1.2 RELATED SECTIONS
.1 Section 25 05 01 - EMCS: General Requirements.
.2 Section 25 05 02 - EMCS: Submittals and Review Process.
.3 Section 25 01 11 - EMCS: Start-up, Verification and Commissioning.


1.3 DEFINITIONS
.1 BECC - Building Environmental Control Centre.
.2 OWS - Operator Work Station.
.3 For additional acronyms and definitions refer to Section 25 05 01 - EMCS:  General 


Requirements.


1.4 SUBMITTALS
.1 Submittals in accordance with Section 01 78 00 - Closeout Procedures, supplemented 


and modified by requirements of this Section.
.2 Submit Record Documents to Consultant in English.
.3 Provide soft copies and hard copies in hard-back, 50 mm 3 ring, D-ring binders.


.1 Binders to be 2/3 maximum full.


.2 Provide index to full volume in each binder.


.3 Identify contents of each manual on cover and spine.


.4 Provide Table of Contents in each manual.


.5 Assemble each manual to conform to Table of Contents with tab sheets placed 
before instructions covering subject.


1.5 AS-BUILTS
.1 Provide one (1) copy of detailed shop drawings generated in Section 25 05 02 - EMCS: 


Submittals and Review Process and include:
.1 Changes to contract documents as well as addenda and contract extras.
.2 Changes to interface wiring.
.3 Routing of conduit, wiring and control air lines associated with EMCS installation.
.4 Locations of obscure devices to be indicated on drawings.
.5 Listing of alarm messages.
.6 Panel/circuit breaker number for sources of normal/emergency power.
.7 Names, addresses, telephone numbers of each sub-contractor having installed 


equipment, local representative for each item of equipment, each system.
.8 Test procedures and reports: provide records of start-up procedures, test 


procedures, checkout tests and final commissioning reports as specified in 
Section 25 01 11 - EMCS: Start-up, Verification and Commissioning.


.9 Basic system design and full documentation on system configuration.
.2 Submit for final review by Consultant.
.3 Provide before acceptance four (4) hard and one (1) soft copy incorporating changes 


made during final review.


1.6 O&M MANUALS
.1 Custom design O&M Manuals (both hard and soft copy) to contain material pertinent to 


this project only, and to provide full and complete coverage of subjects referred to in this 
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Section.
.2 Provide two (2) complete sets of hard and soft copies prior to system or equipment tests.
.3 Include complete coverage in concise language, readily understood by operating 


personnel using common terminology of functional and operational requirements of 
system. Do not presume knowledge of computers, electronics or in-depth control theory.


.4 Functional description to include:
.1 Functional description of theory of operation.
.2 Design philosophy.
.3 Specific functions of design philosophy and system.
.4 Full details of data communications, including data types and formats, data 


processing and disposition data link components, interfaces and operator tests 
or self-test of data link integrity.


.5 Explicit description of hardware and software functions, interfaces and 
requirements for components in functions and operating modes.


.6 Description of person-machine interactions required to supplement system 
description, known or established constraints on system operation, operating 
procedures currently implemented or planned for implementation in automatic 
mode.


.5 System operation to include:
.1 Complete step-by-step procedures for operation of system including required 


actions at each OWS.
.2 Operation of computer peripherals, input and output formats.
.3 Emergency, alarm and failure recovery.
.4 Step-by-step instructions for start-up, back-up equipment operation, execution of 


systems functions and operating modes, including key strokes for each 
command so that operator need only refer to these pages for keystroke entries 
required to call up display or to input command.


.6 Software to include:
.1 Documentation of theory, design, interface requirements, functions, including test 


and verification procedures.
.2 Detailed descriptions of program requirements and capabilities.
.3 Data necessary to permit modification, relocation, reprogramming and to permit 


new and existing software modules to respond to changing system functional 
requirements without disrupting normal operation.


.4 Software modules, fully annotated source code listings, error free object code 
files ready for loading via peripheral device


.5 Complete program cross reference plus linking requirements, data exchange 
requirements, necessary subroutine lists, data file requirements, other 
information necessary for proper loading, integration, interfacing, program 
execution.


.6 Software for each Controller and single section referencing Controller common 
parameters and functions.


.7 Maintenance: document maintenance procedures including inspection, periodic 
preventive maintenance, fault diagnosis, repair or replacement of defective components, 
including calibration, maintenance, repair of sensors, transmitters, transducers, 
controller and interface firmware's, plus diagnostics and repair/replacement of system 
hardware.


.8 System configuration document:
.1 Provisions and procedures for planning, implementing and recording hardware 


and software modifications required during operating lifetime of system.
.2 Information to ensure co-ordination of hardware and software changes, data link 


or message format/content changes, sensor or control changes in event that 
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system modifications are required.
.9 Programmer control panel documentation: provide where panels are independently 


interfaced with BECC, including interfacing schematics, signal identification, timing 
diagrams, fully commented source listing of applicable driver/handler.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes.
.1 Requirements and procedures for identification of devices, sensors, wiring 


tubing, conduit and equipment, for building Energy Monitoring and Control 
System (EMCS) Work and nameplates materials, colours and lettering sizes.


1.2 RELATED SECTIONS
.1 Section 25 05 01 - EMCS: General Requirements.


1.3 REFERENCES
.1 Canadian Standards Association (CSA International).


.1 CSA C22.1, The Canadian Electrical Code, Part I, Safety Standard for Electrical 
Installations.


1.4 DEFINITIONS
.1 For acronyms and definitions refer to Section 25 05 01 - EMCS: General Requirements.


1.5 SYSTEM DESCRIPTION
.1 Language Operating Requirements: provide identification for control items in English.


1.6 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures supplemented 


and modified by requirements of this Section.
.2 Submit to Consultant for approval samples of nameplates, identification tags and list of 


proposed wording.


2 Products
2.1 NAMEPLATES FOR PANELS


.1 Identify by Plastic laminate, 3 mm thick Melamine, matt white finish, black core, square 
corners, lettering accurately aligned and engraved into core.


.2 Sizes: 25 x 67 mm minimum.


.3 Lettering: minimum 7 mm high, black.


.4 Inscriptions: machine engraved to identify function.


2.2 NAMEPLATES FOR FIELD DEVICES
.1 Identify by plastic encased cards attached by chain.
.2 Sizes: 50 x 100 mm minimum.
.3 Lettering: minimum 5 mm high produced from laser printer in black.
.4 Data to include: point name and point address.
.5 Companion cabinet: identify interior components using plastic enclosed cards with point 


name and point address.


2.3 NAMEPLATES FOR ROOM SENSORS
.1 Identify by stick-on labels using point identifier.
.2 Location: as directed by Consultant.
.3 Letter size: to suit, clearly legible.


2.4 WARNING SIGNS
.1 Equipment including motors, starters under remote automatic control: supply and install 


orange coloured signs warning of automatic starting under control of EMCS.
.2 Sign to read:  "Caution: This equipment is under automatic remote control of EMCS" as 


reviewed by Consultant's.
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2.5 WIRING
.1 Supply and install numbered tape markings on wiring at panels, junction boxes, splitters, 


cabinets and outlet boxes.
.2 Colour coding: to CSA C22.1. Use colour coded wiring in communications cables, 


matched throughout system.
.3 Power wiring: identify circuit breaker panel/circuit breaker number inside each EMCS 


panel.


2.6 PNEUMATIC TUBING
.1 Numbered tape markings on tubing to provide uninterrupted tracing capability.


2.7 CONDUIT
.1 Colour code EMCS conduit.
.2 Pre-paint box covers and conduit fittings.
.3 Coding: use fluorescent orange paint and confirm colour with Consultant during 


"Preliminary Design Review".


3 Execution
3.1 NAMEPLATES AND LABELS


.1 Ensure that manufacturer's nameplates, CSA labels and identification nameplates are 
visible and legible at all times.


3.2 EXISTING PANELS
.1 Correct existing nameplates and legends to reflect changes made during Work.


END OF SECTION
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1 General
1.1 RELATED SECTIONS


.1 Section 07 84 00 - Firestopping.


.2 Section 23 05 00 - Common Work Results - Mechanical.


.3 Section 26 05 00 - Common Work Results - Electrical.


1.2 REFERENCES
.1 American National Standards Institute (ANSI).


.1 ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressures 
Fittings.


.2 ANSI C2, National Electrical Safety Code.


.3 ANSI/NFPA 70, National Electrical Code.
.2 Canadian Standards Association (CSA)


.1 CSA C22.1, Canadian Electrical Code, Part 1.


.2 CAN/CSA C22.3No.1, Overhead Systems.


1.3 SYSTEM DESCRIPTION
.1 Electrical:


.1 Provide power wiring from emergency power panels to EMCS field panels. 
Circuits to be for exclusive use of EMCS equipment. Panel breakers to be 
identified on panel legends tagged and locks applied to breaker switches.


.2 Hard wiring between field control devices and EMCS field panels.


.3 Communication wiring between EMCS field panels and OWS including main 
control centre BECC.


.4 Modify existing starters to provide for EMCS as indicated in I/O Summaries and 
as indicated.


.5 Refer to wiring diagrams included as part of flow diagrams in section. Trace 
existing control wiring installation and provide updated wiring schematics 
including additions and/or deletions to control circuits for approval by engineer 
before commencing work.


.2 Pneumatic:
.1 Pneumatic tubing, valves and fittings for field control devices.


.3 Mechanical:
.1 Pipe Taps required for EMCS equipment will be supplied and installed by 


Mechanical Piping Contractor.
.2 Wells and Control Valves shall be supplied by EMCS Contractor and Installed by 


Mechanical Plumbing/Piping Contractor.
.3 Installation of air flow stations, dampers, and other devices requiring sheet metal 


trades to be mounted by Sheet Metal Contractor. Costs to be carried by 
designated trade.


.4 VAV Reheat Terminal Units:
.1 Air flow probe for valve boxes to be supplied and installed under Section 23 36 


00 - Air Terminal Units. Air flow dp sensor, actuator and associated valve controls 
to be supplied and installed by EMCS Contractor. Tubing from air probe to dp 
sensor as well as installation and adjustment of air flow sensors and actuators to 
be the responsibility of EMCS Contractor. Coordinate air flow adjustments with 
balancing trade.


.5 Structural:
.1 Special steel work as required for installation of work. 


1.4 PERSONNEL QUALIFICATIONS
.1 Qualified supervisory personnel to:
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.1 Continuously direct and monitor all work.


.2 Attend site meetings.


1.5 EXISTING CONDITIONS
.1 Cutting and Patching: refer to Section 01 73 00 - Execution supplemented as specified 


herein.
.2 Repair all surfaces damaged during execution of work.
.3 Turn over to Engineer existing materials removed from work not identified for reuse.


2 Products
2.1 SPECIAL SUPPORTS


.1 Structural grade steel, primed and painted after construction and before installation.


2.2 PIPING FOR PNEUMATIC
.1 Copper:


.1 Tubing: Type L Hard Drawn.
.1 Fittings: wrought copper solder type to ANSI / ASME B16.22 and 95.5 


Antimonial-Tin solder.  At instruments use compression fittings.
.2 At panels and junction boxes where there is a transition from plastic to 


copper use bulkhead fittings.
.2 Plastic:


.1 Flame retardant, black PVC with minimum burst strength 1.3 mPa at 23°C 
installed in conduit.


.2 Fittings: Compression or barbed type as required.


2.3 WIRING
.1 As per requirements of Division 26.
.2 For 70V and above copper conductor with chemically cross linked thermosetting 


polyethylene insulation rated RW90 and 600V. Colour code to CSA 22.1.
.3 For wiring under 70 volts use FT6 rated wiring where wiring is not run in conduit. All 


other cases use FT4 wiring.
.4 Sizes:


.1 120V Power supply: to match or exceed breaker, size #12 minimum.


.2 Wiring for safeties/interlocks for starters, motor control centres, to be stranded, 
#14 minimum.


.3 Field wiring to digital device: #18AWG 20AWG stranded twisted pair.


.4 Analog input and output: shielded #18 minimum solid copper #20 minimum 
stranded twisted pair. Wiring must be continuous without joints.


.5 More than 4 conductors: #22 minimum solid copper.
.5 Terminations:


.1 Terminate wires with screw terminal type connectors suitable for wire size, and 
number of terminations.


2.4 CONDUIT
.1 As per requirements of Division 26.
.2 Electrical metallic tubing to CSA C22.2 No .03. Flexible and liquid tight flexible metal 


conduit to CSA C22.2 No. 56. Rigid steel threaded conduit to CSA C22.2 No. 45.
.3 Junction and pull boxes: welded steel.


.1 Surface mounting cast FS: screw on flat covers.


.2 Flush mounting: covers with 25 mm minimum extension all round.
.4 Cabinets: sheet steel, for surface mounting, with hinged door, latch lock, 2 keys, 


complete with perforated metal mounting backboard. Panels to be keyed alike for similar 
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functions and or entire contract as approved.
.5 Outlet boxes: 100 mm minimum, square.
.6 Conduit boxes, fittings:


.1 Bushings and connectors: with nylon insulated throats.


.2 With push pennies to prevent entry of foreign materials.
.7 Fittings for rigid conduit:


.1 Couplings and fittings: threaded type steel.


.2 Double locknuts and insulated bushings: use on sheet metal boxes.


.3 Use factory "ells" where 90 degree bends required for 25 mm and larger 
conduits.


.8 Fittings for thin wall conduit:
.1 Connectors and couplings: steel, set screw type.


2.5 WIRING DEVICES, COVER PLATES
.1 Conform to CSA.
.2 Receptacles:


.1 Duplex: CSA type 5 15R.


.2 Single: CSA type 5 15R.


.3 Cover plates and blank plates: finish to match other plates in area.


2.6 STARTERS, CONTROL DEVICES
.1 Across the line magnetic starters:


.1 Enclosures: CSA Type 1, except where otherwise specified.


.2 Size, type and rating: to suit motors.
.2 Starter diagrams:


.1 Provide copy of wiring and schematic diagrams mount one copy in each starter 
with additional copies for operation and maintenance manual.


.3 Auxiliary Control Devices:
.1 Control transformers: 60 Hz, primary voltage to suit supply, 120 V single phase 


secondary, VA rating to suit load plus 20% margin.
.2 Auxiliary contacts: one "Normally Open" and one "Normally Closed" spare 


auxiliary contact in addition to maintained auxiliary contacts as indicated.
.3 Hand Off Automatic switch: heavy duty type, knob lever operator.
.4 Double voltage relays: with barrier to separate relay contacts from operating 


magnet. Operating coil voltage and contact rating as indicated.
.4 Finish for starters:


.1 Exterior: in accordance with Section 26 05 00 - Common Work Results -
Electrical.


.2 Interior: white.


2.7 SUPPORTS FOR CONDUITS, FASTENINGS, EQUIPMENT
.1 Solid masonry, tile and plastic surfaces: lead anchors or nylon shields.


.1 Hollow masonry walls, suspended drywall ceilings: toggle bolts.
.2 Exposed conduits or cables:


.1 50 mm diameter and smaller: one hole steel straps.


.2 Larger than 50 mm diameter: two hole steel straps.
.3 Suspended support systems:


.1 Individual cable or conduit runs: support with 6 mm diameter threaded rods and 
support clips.


.2 Two or more suspended cables or conduits: support channels supported by 6 
mm diameter threaded rod hangers.


Queens County Highway Depot, Brackley, PE Section 25 05 60
Pandemic Warehouse EMCS: Field Installation
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 3







Coles Associates Ltd. Architects & Engineers


3 Execution
3.1 INSTALLATION


.1 Install equipment, components so that manufacturer's and CSA labels are visible and 
legible after commissioning is complete.


3.2 MECHANICAL PIPING
.1 Install piping straight, parallel and close to building structure with required grades for 


drainage and venting.
.2 Ream ends of pipes before assembly.
.3 Copper tubing not to come into contact with dissimilar metal.
.4 Use non corrosive lubricant or Teflon tape on male screwed threads.
.5 Clean ends of pipes, tubing and recesses of fittings to be brazed or soldered. Assemble 


joints without binding.
.6 Install dielectric couplings where dissimilar metals joined.
.7 Sleeves:


.1 Installation:
.1 Concrete, masonry walls, concrete floors on grade: terminate flush with 


finished surface.
.2 Other floors: terminate 25 mm above finished floor.
.3 Before installation, paint exposed exterior surfaces with heavy 


application of zinc rich paint.
.2 Caulking:


.1 Foundation walls and below grade floors: fire retardant, waterproof non 
hardening mastic.


.2 Elsewhere: provide space for firestopping by Section 07 84 00 -
Firestopping. Maintain fire rating integrity.


.3 Sleeves installed for future use: fill with lime plaster or other easily 
removable filler.


.4 Ensure no contact between copper pipe or tube and sleeve.
.8 Pressure tests:


.1 Pressure test all piping systems modified under this contract to 1 1/2 times 
maximum working pressure or 860 kPa (whichever is greater) for 4 h without 
loss of pressure. Test all piping systems modified under this contract by means 
of visual inspection of each connection.


.2 Isolate equipment, components, not designed to withstand test pressure.
.9 Introduce system pressure carefully into new piping.


3.3 PNEUMATIC CONTROL SYSTEMS
.1 General:


.1 Install tubing in accessible concealed locations, straight, parallel and close to 
building structure with required grades for drainage and venting.


.2 Install drip legs and drains at low points.


.3 Tubing to be free from surface damage.


.4 Tubing NOT to pass through or touch unheated ducts or enclosures.


.5 Do not cover pneumatic tubing with insulation.


.6 Test tubing, check joints after connection to system.  
.2 Copper Tubing:


.1 Not to come into contact with dissimilar metal.  Use non-metallic stand-offs on air 
handling systems.  


.2 Install dielectric couplings where dissimilar metals are connected. 


.3 Plastic tubing:
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.1 Inaccessible locations: install plastic tubing in conduit.


.2 Inside panels: install in tube trays or racks, or clip individually to back of 
panel.


.3 Multiple tube bundles: install in tube trays, conduit or armoured flexible 
cable.  


3.4 ELECTRICAL GENERAL
.1 Do complete installation in accordance with requirements of:


.1 Division 26, this specification.


.2 CSA 22.1 Canadian Electrical Code.


.3 ANSI/NFPA 70.


.4 ANSI C2.
.2 Fully enclose or properly guard electrical wiring, terminal blocks, high voltage above 70 


V contacts and mark to prevent accidental injury.
.3 Do underground installation to CAN/CSA C22.3 No.7, except where otherwise specified.
.4 Conform to manufacturer's recommendations for storage, handling and installation.
.5 Check factory connections and joints. Tighten where necessary to ensure continuity.
.6 Install electrical equipment between 1000 and 2000 mm above finished floor wherever 


possible and adjacent to related equipment.
.7 Protect exposed live equipment such as panel, mains, outlet wiring during construction 


for personnel safety.
.8 Shield and mark live parts "LIVE 120 VOLTS" or other appropriate voltage.
.9 Install conduits, and sleeves prior to pouring of concrete.
.10 Holes through exterior wall and roofs: flash and make weatherproof.
.11 Make necessary arrangements for cutting of chases, drilling holes and other structural 


work required to install electrical conduit, cable, pull boxes, outlet boxes.
.12 Install cables, conduits and fittings which are to be embedded or plastered over, neatly 


and closely to building structure to minimize furring.


3.5 CONDUIT SYSTEM
.1 FT6 cable shall be allowed in lieu of conduit above ceilings.  Cables installed in exposed 


ceiling and inside walls must be in conduit.
.2 Install conduits parallel or perpendicular to building lines, to conserve headroom and to 


minimize interference.
.3 Do not run exposed conduits in normally occupied spaces unless otherwise indicated or 


unless impossible to do otherwise. Obtain approval from Engineer Consultant before 
starting such work. Provide complete conduit system to link field panels and devices with 
main control centre. Conduit size to match conductors plus future expansion capabilities 
as specified.


.4 Locate conduits at least 150 mm from parallel steam or hot water pipes and at least 50 
mm at crossovers.


.5 Bend conduit so that diameter is reduced by less than 1/10th original diameter.


.6 Field thread on rigid conduit to be of sufficient length to draw conduits up tight.


.7 Limit conduit length between pull boxes to less than 30 m.


.8 Use conduit outlet boxes for conduit up to 32 mm diameter and pull boxes for larger 
sizes.


.9 Fastenings and supports for conduits, cables, and equipment:
.1 Provide metal brackets, frames, hangers, clamps and related types of support 


structures as indicated and as required to support cable and conduit runs.
.2 Provide adequate support for raceways and cables, sloped vertically to 


equipment.
.3 Use supports or equipment installed by other trades for conduit, cable and 
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raceway supports only after written approval from Engineer Consultant.
.10 Install polypropylene fish cord in empty conduits for future use.
.11 Where conduits become blocked, remove and replace blocked sections.
.12 Pass conduits through structural members only after receipt of Engineer=s Consultant's 


written approval.
.13 Conduits may be run in flanged portion of structural steel.
.14 Group conduits wherever possible on suspended or surface channels.
.15 Pull boxes:


.1 Install in inconspicuous but accessible locations.


.2 Support boxes independently of connecting conduits.


.3 Fill boxes with paper or foam to prevent entry of construction material.


.4 Provide correct size of openings. Reducing washers not permitted.


.5 Mark location of pull boxes on record drawings.


.6 Identify AC power junction boxes, by panel and circuit breaker.
.16 Install terminal blocks or strips as specified by Division 26.
.17 Install bonding conductor for 120 volt and above in conduit.


3.6 WIRING
.1 Install multiple wiring in ducts simultaneously.
.2 Do not pull spliced wiring inside conduits or ducts.
.3 Use CSA certified lubricants of type compatible with insulation to reduce pulling tension.
.4 Tests: use only qualified personnel. Demonstrate that:


.1 Circuits are continuous, free from shorts, unspecified grounds.


.2 Resistance to ground of all circuits is greater than 50 Megohms.
.5 Provide Engineer Consultant with test results showing locations, circuits, results of tests.
.6 Remove insulation carefully from ends of conductors and install to manufacturer's 


recommendations. Accommodate all strands in lugs. Where insulation is stripped in 
excess, neatly tape so that only lug remains exposed.


.7 Wiring in main junction boxes and pull boxes to terminate on terminal blocks only, clearly 
and permanently identified. Junctions or splices not permitted for sensing or control 
signal covering wiring.


.8 Do not allow wiring to come into direct physical contact with compression screw.


.9 Install ALL strands of conductor in lugs of components. Strip insulation only to extent 
necessary for installation.


3.7 WIRING DEVICES, COVER PLATES
.1 Receptacles:


.1 Install vertically in gang type outlet box when more than one receptacle is 
required in one location.


.2 Cover plates:
.1 Install suitable common cover plate where wiring devices are grouped.
.2 Use flush type cover plates only on flush type outlet boxes.


3.8 STARTERS, CONTROL, DEVICES
.1 Install and make power and control connections as indicated.
.2 Install correct over current devices.
.3 Identify each wire, terminal for external connections with permanent number marking 


identical to diagram.
.4 Performance Verification:


.1 Operate switches and controls to verify functioning.


.2 Perform start and stop sequences of contactors and relays.
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.3 Check that interlock sequences, with other separate related starters, equipment 
and auxiliary control devices, operate as specified.


3.9 GROUNDING
.1 Install complete, permanent, continuous grounding system for equipment, including 


conductors, connectors and accessories.
.2 Install separate grounding conductors in conduit within building.
.3 Install ground wire in all PVC ducts and in tunnel conduit systems.
.4 Tests: perform ground continuity and resistance tests, using approved method 


appropriate to site conditions.


3.10 TESTS
.1 General:


.1 Perform following tests in addition to tests specified Section 25 08 20 EMCS: 
Warranty and Maintenance.


.2 Give 14 days written notice of intention to test.


.3 Conduct in presence of Engineer Consultant and authority having jurisdiction.


.4 Conceal work only after tests satisfactorily completed.


.5 Report results of tests to Engineer Consultant in writing.


.6 Preliminary tests:
.1 Conduct as directed to verify compliance with specified requirements.
.2 Make needed changes, adjustments, replacements.
.3 Insulation resistance tests:


.1 Megger all circuits, feeders, equipment for 120 600V with 1000V 
instrument. Resistance to ground to be more than required by 
Code before energizing.


.2 Test insulation between conductors and ground, efficiency of 
grounding system to satisfaction of Engineer Consultant and 
authority having jurisdiction.


3.11 IDENTIFICATION
.1 Refer to Section 25 05 54  - Mechanical Identification.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 25 05 60
Pandemic Warehouse EMCS: Field Installation
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 7







Coles Associates Ltd. Architects & Engineers


1 General
1.1 SUMMARY


.1 Section Includes.
.1 Requirements and procedures for warranty and activities during warranty period 


and service contracts, for building Energy Monitoring and Control System 
(EMCS).


1.2 RELATED SECTIONS
.1 Section 25 05 01 - EMCS: General Requirements.


1.3 REFERENCES
.1 Canada Labour Code (R.S, c. L-2)/Part I - Industrial Relations.
.2 Canadian Standards Association (CSA International).


.1 CSA Z204, Guidelines for Managing Indoor Air Quality in Office Buildings.


1.4 DEFINITIONS
.1 BC(s) - Building Controller(s).
.2 OWS - Operator Work Station.
.3 For additional acronyms and definitions refer to Section 25 05 01 - EMCS:  General 


Requirements.


1.5 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit detailed preventative maintenance schedule for system components to 


Consultant.
.3 Submit detailed inspection reports to Consultant.
.4 Submit dated, maintenance task lists to Consultant and include the following sensor and 


output point detail, as proof of system verification:
.1 Point name and location.
.2 Device type and range.
.3 Measured value.
.4 System displayed value.
.5 Calibration detail
.6 Indication if adjustment required,
.7 Other action taken or recommended.


.5 Submit network analysis report showing results with detailed recommendations to 
correct problems found.


.6 Records and logs: in accordance with Section 01 78 00 - Closeout Submittals.
.1 Maintain records and logs of each maintenance task on site.
.2 Organize cumulative records for each major component and for entire EMCS 


chronologically.
.3 Submit records to Consultant, after inspection indicating that planned and 


systematic maintenance have been accomplished.
.7 Revise and submit to Consultant in accordance with Section 01 78 00 - Closeout 


Submittals "As-built drawings" documentation and commissioning reports to reflect 
changes, adjustments and modifications to EMCS made during warranty period.


1.6 MAINTENANCE SERVICE DURING WARRANTY PERIOD
.1 Provide services, materials, and equipment to maintain EMCS for specified warranty 


period.  Provide detailed preventative maintenance schedule for system components as 
described in Submittal article.


.2 Emergency Service Calls:
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.1 Initiate service calls when EMCS is not functioning correctly.


.2 Qualified control personnel to be available during warranty period to provide 
service to "CRITICAL" components whenever required at no extra cost.


.3 Furnish Consultant with telephone number where service personnel may be 
reached at any time.


.4 Service personnel to be on site ready to service EMCS within two (2) hours after 
receiving request for service.


.5 Perform Work continuously until EMCS restored to reliable operating condition.
.3 Operation: foregoing and other servicing to provide proper sequencing of equipment and 


satisfactory operation of EMCS based on original design conditions and as 
recommended by manufacturer.


.4 Work requests: record each service call request, when received separately on approved 
form and include:


.1 Serial number identifying component involved.


.2 Location, date and time call received.


.3 Nature of trouble.


.4 Names of personnel assigned.


.5 Instructions of work to be done.


.6 Amount and nature of materials used.


.7 Time and date work started.


.8 Time and date of completion.
.5 Provide system modifications in writing.


.1 No system modification, including operating parameters and control settings, to 
be made without prior written approval of Consultant.


1.7 SERVICE CONTRACTS
.1 Provide in-depth technical expertise and assistance to Consultant and Commissioning 


Manager in preparation and implementation of service contracts and in-house preventive 
maintenance procedures.


.2 Service Contracts to include:
.1 Annual verification of field points for operation and calibration.
.2 Four (4) visits per year.
.3 Two (2) responses to emergency calls during day, per year.
.4 Two (2) responses to emergency calls during silent hours per year.
.5 Silent hours defined as 16:30 h to 08:00 h, and on weekends and statutory 


holidays.
.6 Complete inventory of installed system.


2 Products
2.1 NOT USED


.1 Not Used.


3 Execution
3.1 FIELD QUALITY CONTROL


.1 Perform as minimum (3) three minor inspections and one major inspection (more often if 
required by manufacturer) per year. Provide detailed written report to Consultant as 
described in Submittal article.


.2 Perform inspections during regular working hours,  0800 to 1630 h, Monday through 
Friday, excluding statutory holidays.


.3 Following inspections are minimum requirements and should not be interpreted to mean 
satisfactory performance:
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.1 Perform calibrations using test equipment having traceable, certifiable accuracy 
at minimum 50% greater than accuracy of system displaying or logging value.


.2 Check each field input/output device in accordance with Canada Labour Code -
Part I.


.3 Provide dated, maintenance task lists, as described in Submittal article, as proof 
of execution of complete system verification.


.4 Minor inspections to include, but not limited to:
.1 Perform visual, operational checks to BC's, peripheral equipment, interface 


equipment and other panels.
.2 Check equipment cooling fans as required.
.3 Visually check for mechanical faults, air leaks and proper pressure settings on 


pneumatic components.
.4 Review system performance with Operations Supervisor to discuss suggested or 


required changes.
.5 Major inspections to include, but not limited to:


.1 Minor inspection.


.2 Clean OWS(s) peripheral equipment, BC(s), interface and other panels, micro-
processor interior and exterior surfaces.


.3 Check signal, voltage and system isolation of BC(s), peripherals, interface and 
other panels.


.4 Verify calibration/accuracy of each input and output device and recalibrate or 
replace as required.


.5 Provide mechanical adjustments, and necessary maintenance on printers.


.6 Run system software diagnostics as required.


.7 Install software and firmware enhancements to ensure components are 
operating at most current revision for maximum capability and reliability. 


.1 Perform network analysis and provide report as described in Submittal 
article.


.6 Rectify deficiencies revealed by maintenance inspections and environmental checks.


.7 Continue system debugging and optimization.


.8 Testing/verification of occupancy and seasonal-sensitive systems to take place during 
four (4) consecutive seasons, after facility has been accepted, taken over and fully 
occupied.


.1 Test weather-sensitive systems twice: first at near winter design conditions and 
secondly under near summer design conditions.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 System requirements for Local Area Network (LAN) for Building Energy 


Monitoring and Control System (EMCS).


1.2 RELATED SECTIONS
.1 Section 25 05 01 - EMCS: General Requirements.


1.3 REFERENCES
.1 Canadian Standards Association (CSA International).


.1 CSA T529, Telecommunications Cabling Systems in Commercial Buildings 
(Adopted ANSI/TIA/EIA-568-A with modifications).


.2 CSA T530, Commercial Building Standard for Telecommunications Pathways 
and Spaces (Adopted ANSI/TIA/EIA-569-A with modifications).


.2 Institute of Electrical and Electronics Engineers (IEEE)/Standard for Information 
technology - Telecommunications and information exchange between systems - Local 
and metropolitan area networks - Specific requirements.


.1 IEEE Std 802.3TM, Part 3: Carrier sense multiple access with collision detection 
(CSMA/CD) access method and physical layer specifications.


.3 Telecommunications Industries Association (TIA)/Electronic Industries Alliance (EIA)
.1 TIA/EIA-568, Commercial Building Telecommunications Cabling Standards Set, 


Part 1 General Requirements Part 2 Balanced Twisted-Pair Cabling Components 
Part 3 Optical Fiber Cabling Components Standard.


.2 TIA/EIA-569-A, Commercial Building Standard for Telecommunications 
Pathways and Spaces.


.4 Treasury Board Information Technology Standard (TBITS).
.1 TBITS 6.9, Profile for the Telecommunications Wiring System in Government 


Owned and Leased Buildings - Technical Specifications.


1.4 DEFINITIONS
.1 Acronyms and definitions: refer to Section 25 05 01 - EMCS - General Requirements.


1.5 SYSTEM DESCRIPTION
.1 Data communication network to link Operator Workstations and Master Control Units 


(MCU) in accordance with CSA T529.
.1 Provide reliable and secure connectivity of adequate performance between 


different sections (segments) of network.
.2 Allow for future expansion of network, with selection of networking technology 


and communication protocols.
.2 Data communication network to include, but not limited to:


.1 EMCS-LAN.


.2 Modems.


.3 Network interface cards.


.4 Network management hardware and software.


.5 Network components necessary for complete network.


1.6 DESIGN REQUIREMENTS
.1 EMCS Local Area Network (EMCS-LAN).


.1 High speed, high performance, local area network over MS/TP with MCUs and 
OWSs communicate with each other directly on peer to peer basis in accordance 
with IEEE 802.3/Ethernet Standard.


.2 EMCS-LAN to: BACnet protocol.
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.3 Each EMCS-LAN to be capable of supporting at least 50 devices.


.4 Support of combination of MCUs and OWSs directly connected to EMCS-LAN.


.5 High speed data transfer rates for alarm reporting, quick report generation from 
multiple controllers, upload/download information between network devices. Bit 
rate to be 10 Megabits per second minimum.


.6 Detection and accommodation of single or multiple failures of either OWSs, 
MCUs or network media. Operational equipment to continue to perform 
designated functions effectively in event of single or multiple failures.


.7 Commonly available, multiple sourced, networking components and protocols to 
allow system to co-exist with other networking applications including office 
automation.


.2 Dynamic Data Access.
.1 LAN to provide capabilities for OWSs, either network resident or connected 


remotely, to access point status and application report data or execute control 
functions for other devices via LAN.


.2 Access to data to be based upon logical identification of building equipment.
.3 Network Medium.


.1 Network medium: twisted cable, shielded twisted cable or fibre optic cable 
compatible with network protocol to be used within buildings. Fibre optic cable to 
be used between buildings.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Hardware and software requirements for an Operator Work Station (OWS) in a 


Building Energy Monitoring and Control System (EMCS), including primary, 
secondary, portable and remote OWS's.


1.2 RELATED SECTIONS
.1 Section 25 05 01 - EMCS: General Requirements.
.2 Section 25 05 02 - EMCS: Submittals and Review Process.
.3 Section 25 05 03 - EMCS: Project Record Documents.
.4 Section 25 30 01 - EMCS: Building Controllers.
.5 Section 25 90 01 - EMCS: Site Requirements, Applications and Systems Sequences of 


Operation.


1.3 DEFINITIONS
.1 Acronyms and definitions: refer to Section 25 05 01 - EMCS: General Requirements.


1.4 OWS SYSTEM DESCRIPTION
.1 Consists of commercially available personal computer in current production, with 


sufficient memory and processor capacity to perform functions specified.
.2 Primary OWS (Owner Supplied) to include:


.1 Report printer.


.2 Colour graphics printer.


.3 Modem.


.4 Desks, furniture.


1.5 SUBMITTALS
.1 Make submittals in accordance with Section 25 05 02 - EMCS: Shop Drawings, Product 


Data and Review Process.


1.6 ENVIRONMENTAL CONDITIONS
.1 OWS to operate in conditions of 10 degrees C to 32 degrees C and 20 % to 90 % non-


condensing RH.


1.7 MAINTENANCE
.1 Provide maintenance in accordance with Section 25 05 03 - EMCS: Project Record 


Documents.


2 Products
2.1 OWS HARDWARE


.1 To be Owner supplied.


2.2 OWS PC COMPONENTS
.1 To be Owner supplied.


2.3 OWS CONTROL SOFTWARE
.1 OWS is not to form part of real-time control functions either directly or indirectly or as 


part of communication link. Real-time control functions to reside in MCUs, LCUs, and 
TCUs with peer to peer communication occurring at MCU to MCU device level.


.2 Time Synchronization Module.
.1 System to provide Time Synchronization of real-time clocks in controllers.
.2 System to perform this feature on regular scheduled basis and on operator 


request.
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.3 User Display Interface Module.
.1 OWS software to support "Point Names" as defined in Section 25 05 01 - EMCS: 


General Requirements.
.2 Upon operator's request in either text, graphic or table mode, system to present 


condition of single point, system, area, or connected points on system to OWS.  
Display analog values digitally to 1 place of decimal with negative sign as 
required. Update displayed analog values and status when new values received. 
Flag points in alarm by blinking, reverse video, different colour, bracketed or 
other means to differentiate from points not in alarm. For systems supporting 
COSV, refresh rate of screen data not to exceed 5 seconds from time of field 
change and system is to execute supervisory background scan every 20 
seconds to verify point data value. For other systems refresh rate not to exceed 
5 seconds for points displayed. Initial display of new system graphic display (with 
up to 30 active points), including presentation of associated dynamic data not to 
exceed 8 seconds.


.4 General Event Log Module: to record system activities occurring at OWS or elsewhere in 
system including:


.1 Operator Log-in from user interface device.


.2 Communication messages: errors, failures and recovery.


.3 Event notifications and alarms by category.


.4 Record of operator initiated commands.
.5 General Event Log:


.1 Hold minimum of 4 months information and be readily accessible to operator.


.2 Able to be archived as necessary to prevent loss of information.
.6 Operator Control Software Module: to support entry of information into system from 


keyboard and mouse, disk, or from another network device.  Display of information to 
user; dynamic displays, textual displays, and graphic displays to display logging and 
trending of system information and following tasks:


.1 Automatic logging of digital alarms and change of status messages.


.2 Automatic logging of analog alarms.


.3 System changes: alarm limits, set-points, alarm lockouts.


.4 Display specific point values, states as selected.


.5 Provide reports as requested and on scheduled basis when required.


.6 Display graphics as requested, and on alarm receptions (user's option).


.7 Display list of points within system.


.8 Display list of systems within building.


.9 Direct output of information to selected peripheral device.


.10 On-line changes:
.1 Alarm limits.
.2 Setpoints.
.3 Deadbands.
.4 Control and change of state changes.
.5 Time, day, month, year.
.6 Control loop configuration changes for controller-based CDLs.
.7 Control loop tuning changes.
.8 Schedule changes.
.9 Changes, additions, or deletions, of points, graphics, for installed and 


future systems.
.11 According to assigned user privileges (password definition) following functions 


are to be supported:
.1 Permit operator to terminate automatic (logic based) control and set 
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value of field point to operator selected value. These values or settings to 
remain in effect until returned to automatic (logic based) control by 
operator.


.2 Requests for status, analog values, graphic displays, logs and controls to 
be through user interface screens.


.12 Software and tools utilized to generate, modify and configure building controllers 
to be installed and operational on the OWS.


.7 Dial-up host Module for off site OWSs.
.1 Operators at dial-up OWS to be able to perform control functions, report 


functions, data base generation and modification functions as described for 
OWS's connected via LAN. Provide routines to automatically answer calls and 
either file or display information sent from remote panels.


.2 Operator to be able to access remote buildings by selection of facility by its 
logical name. Dial-up module to maintain user-definable cross-reference of 
buildings and associated telephone numbers without manual dialing.


.3 Local OWS may serve as dial-up host for remotely connecting OWSs, remote 
controllers or networks. Alarms and data file transfers handled via dial-up 
transactions must not interfere with local LAN activity. LAN activity not to prevent 
work-station from handling incoming calls.


.8 Message Handling Module - and Error Messages: to provide message handling for 
following conditions:


.1 Message and alarm buffering to prevent loss of information.


.2 Error detection correction and retransmission to guarantee data integrity.


.3 Informative messages to operator for data error occurrences, errors in keyboard 
entry, failure of equipment to respond to requests or commands and failure of 
communications between EMCS devices.


.4 Default device definition to be implemented to ensure alarms are reported as 
quickly as possible in event of faulty  designated OWS.


.9 Access Control Module.
.1 Minimum 5 levels of password access protection to limit control, display, or data 


base manipulation capabilities.  Following is preferred format of progression of 
password levels:


.1 Guest: no password data access and display only.


.2 Operator Level: full operational commands including automatic override.


.3 Technician: data base modifications.


.4 Programmer: data base generation.


.5 Highest Level: system administration - password assignment addition, 
modification.


.2 User-definable, automatic log-off timers from 1 to 60 min. to prevent operators 
leaving devices on-line inadvertently. Default setting = 3 minutes.


.10 Trend Data Module: includes historical data collection utility, trend data utility, control 
loop plot utility.  Each utility to permit operator to add trend point, delete trend point, set 
scan rate.


.1 Historical data collection utility: collect concurrently operator selected real or 
calculated point values at operator selectable rate 30-480 minutes. Samples to 
include for each time interval (time-stamped), minimum present value, maximum 
present value, and average present value for point selected. Rate to be 
individually selectable for each point. Data collection to be continuous operation, 
stored in temporary storage until removed from historical data list by operator. 
Temporary storage to have at least 6 month capacity.


.2 Trend data utility: continuously collect point object data variables for variables 
from building controllers as selected by operator, including at minimum; present 
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value of following point object types - DI, DO, AI, AO set points value, calculated 
values. Trend data utility to have capacity to trend concurrently points at 
operator-selectable rate of 05 seconds to 3600 seconds, individually selectable 
for selected value, or use of COSV detection. Collected trend data to be stored 
on minimum 96 h basis in temporary storage until removed from trend data list 
by operator. Option to archive data before overwriting to be available.


.3 Control loop plot utility: for AO Points provide for concurrent plotting of Measured 
value input - present value, present value of output, and AO setpoint. Operator 
selectable sampling interval to be selectable between 1 second to 20 seconds. 
Plotting utility to scroll to left as plot reaches right side of display window. 
Systems not supporting control loop plot as separate function must provide 
predefined groups of values.  Each group to include values for one control loop 
display.


.4 Trend data Module to include display of historical or trend data to OWS screen in 
X Y plot presentation. Plot utility to display minimum of 6 historical points or 6 
trend points concurrently or 1 Control Loop Plot. For display output of real time 
trend data, display to automatically index to left when window becomes full. 
Provide plotting capabilities to display collected data based on range of selected 
value for (Y) component against time/date stamp of collected data for (X) 
component.


.5 Provide separate reports for each trend utility. Provide operator feature to specify 
report type, by point name and for output device. Reports to include time, day, 
month, year, report title, and operator's initials.  Implement reports using report 
module. Ensure trend data is exportable to third party spreadsheet or database 
applications for PCs.


.11 Report Module: reports for energy management programs, function totalization, analog/
pulse totalization and event totalization features available at MCU level. Refer also to 
Section 25 30 01 - EMCS: Building Controllers.


.1 Reports to include time, day, month, year, report title, operator's initials.


.2 Software to provide capability to:
.1 Generate and format reports for graphical and numerical display from 


real time and stored data.
.2 Print and store reports as selected by operator.
.3 Select and assign points used in such reports.
.4 Sort output by area, system, as minimum.


.3 Periodic/automatic report:
.1 Generate specified report(s) automatically including options of start time 


and date, interval between reports (hourly, daily, weekly, monthly), output 
device. Software to permit modifying periodic/automatic reporting profile 
at any time.


.2 Reports to include:
.1 Power demand and duty cycle summary: see application program 


for same.
.2 Disabled "Locked-out" point summary: include point name, 


whether disabled by system or by operator.
.3 Run time summary: summary of accumulated running time of 


selected equipment. Include point name, run time to date, alarm 
limit setting. Run time to accumulate until reset individually by 
operator.


.4 Summary of run time alarms: include point name, run time to 
date, alarm limit.


.5 Summary of start/stop schedules: include start/stop times and 
days, point name.
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.6 Motor status summary.
.4 Report types:


.1 Dynamic reports: system to printout or display of point object data value 
requested by operator. System to indicate status at time of request, when 
displayed, updated at operator selected time interval. Provide option for 
operator selection of report type, by point name, and/or output device. 
Ensure reports are available for following point value combinations:


.1 Points in accessible from this OWS (total connected for this 
location), multiple "areas".


.2 Area (points and systems in Area).


.3 Area, system (points in system).


.4 System (points by system type).


.5 System point (points by system and point object type).


.6 Area point (points by system and point object type).


.7 Point (points by point object type).
.5 Summary report: printout or display of point objet data value selected by 


operator. Report header to indicate status at time of request. Ensure reports are 
available on same basis as dynamic reports. Provide option as to report type, 
point name, output device.


.6 Include preformatted reports as listed in Event/Alarm Module.
.12 Graphics Display Module: graphics software utility to permit user to create, modify, 


delete, file, and recall graphics required by Section 25 90 01 - EMCS: Site 
Requirements, Applications and Systems Sequences of Operation.


.1 Provide capacity for 100% expansion of system graphics. Graphic interface to 
provide user with multiple layered diagrams for site, building in plan view, floor 
furniture plan view and building systems, overlayed with dynamic data 
appropriately placed and permitting direct operator interaction. Graphic interface 
to permit operator to start and stop equipment, change set points, modify alarm 
limits, override system functions and points from graphic system displays by use 
of mouse or similar pointing device.


.2 Display specific system graphics: provide for manual and/or automatic activation 
(on occurrence of an alarm). Include capability to call up and cancel display of 
graphic picture.


.3 Library of pre-engineered screens and symbols depicting standard air handling 
components (fans, coils, filters, dampers, VAV), complete mechanical system 
components (chillers, boilers, pumps), electrical symbols.


.4 Graphic development, creation, modification package to use mouse and drawing 
utility to permit user to:


.1 Modify portion of graphic picture/schematic background.


.2 Delete graphic picture.


.3 Call up and cancel display of graphic picture.


.4 Define symbols.


.5 Position and size symbols.


.6 Define background screens.


.7 Define connecting lines, curves.


.8 Locate, orient, size descriptive text.


.9 Define, display colours of elements.


.10 Establish co-relation between symbols or text and associated system 
points or other graphic displays.


.5 User to be able to build graphic displays showing on-line point data from multiple 
MCU panels. Graphic displays to represent logical grouping of system points or 
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calculated data based upon building function, mechanical system, building 
layout, other logical grouping of points which aids operator in analysis of facility 
operation. Data to be refreshed on screen as "changed data" without redrawing 
of entire screen or row on screen.


.6 Dynamic data (temperature, humidity, flow, status) to be shown in actual 
schematic locations, to be automatically updated to show current values without 
operator intervention.


.7 Windowing environment to allow user to view several graphics simultaneously to 
permit analysis of building operation, system performance, display of graphic 
associated with alarm to be viewed without interrupting work in progress. If 
interface is unable to display several different types of display at same time, 
provide at minimum 2 OWS's.


.8 Utilize graphics package to generate system schematic diagrams as required in 
Section 25 90 01 - EMCS: Site Requirements, Applications and System 
Sequences of Operation, and as directed by Consultant. In addition provide 
graphics for schematic depicted on mechanical plan flow diagrams, point lists 
and system graphics. Provide graphic for floor depicting room sensors and 
control devices located in their actual location. For floor graphic include 
secondary diagram to show TCU-VAV box actuator and flow sensor. Diagram to 
be single line schematic of ductwork as well as associated heating coil or 
radiation valve. Consultant to provide CAD floor layouts. Provide display of TCU 
-VAV's in table form, include following values as minimum; space temp, setpoint, 
mode, actual flow, min flow setpoint, max flow setpoint, cooling signal value, and 
heating signal value.  Organize table by rooms and floor groupings.


.9 Provide complete directory of system graphics, including other pertinent system 
information. Utilize mouse or pointing device to "point and click to activate 
selected graphic.


.10 Provide unique sequence of operation graphic or pop-up window for each 
graphic that is depicted on OWS. Provide access to sequence of operation 
graphic by link button on each system graphic. Provide translation of sequence 
of operation, a concise explanation of systems operation, from control 
descriptive logic into plain English language.


.13 Event/Alarm Module: displays in window alarms as received and stored in General Event 
Log.


.1 Classify alarms as "critical", "cautionary", "maintenance". Alarms and alarm 
classifications to be designated by personnel requiring password level.


.2 Presentation of alarms to include features identified under applicable report 
definitions of Report Module paragraph.


.3 Alarm reports.
.1 Summary of points in critical, cautionary or maintenance alarm. Include 


at least point name, alarm type, current value, limit exceeded.
.2 Analog alarm limit summary: include point name, alarm limits, deviation 


limits.
.3 Summary of alarm messages: include associated point name, alarm 


description.
.4 Software to notify operator of each occurrence of alarm conditions. Each point to 


have its own secondary alarm message.
.5 EMCS to notify operator of occurrence of alarms originating at field device within 


following time periods of detection:
.1 Critical - 5 seconds.
.2 Cautionary - 10 seconds.
.3 Maintenance - 10 seconds.


.6 Display alarm messages in English.
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.7 Primary alarm message to include as minimum: point identifier, alarm 
classification, time of occurrence, type of alarm. Provide for initial message to be 
automatically presented to operator whenever associated alarm is reported. 
Assignment of secondary messages to point to be operator-editable function. 
Provide secondary messages giving further information (telephone lists, 
maintenance functions) on per point basis.


.8 System reaction to alarms: provide alarm annunciation by dedicated window 
(activated to foreground on receipt of new alarm or event) of OWS with visual 
and audible hardware indication. Acknowledgement of alarm to change visual 
indicator from flashing to steady state and to silence audible device. 
Acknowledgment of alarm to be time, date and operator stamped and stored in 
General Event Log. Steady state visual indicator to remain until alarm condition 
is corrected but must not impede reporting of new alarm conditions. Notification 
of alarm not to impede notification of subsequent alarms or function of 
Controller's/CDL. Do not allow random occurrence of alarms to cause loss of 
alarm or over-burden system. Do not allow acknowledgment of one alarm as 
acknowledgement of other alarms.


.9 Controller network alarms: system supervision of controllers and 
communications lines to provide following alarms as minimum:


.1 Controller not responding - where possible delineate between controller 
and communication line failure.


.2 Controller responding - return to normal.


.3 Controller communications bad - high error rate or loss of 
communication.


.4 Controller communications normal - return to normal.
.10 Digital alarm status to be interrogated every 2 seconds as minimum or be direct 


interrupting non-polling type (COV). Annunciate each non-expected status with 
alarm message.


.14 Archiving and Restoration Module.
.1 Primary OWS to include services to store back-up copies of controller 


databases. Perform complete backup of OWS software and data files at time of 
system installation and at time of final acceptance. Provide backup copies before 
and after Controller's revisions or major modifications.


.2 Provide continuous integrity supervision of controller data bases. When 
controller encounters database integrity problems with its data base, system to 
notify operator of need to download copy data base to restore proper operation.


.3 Ensure data base back-up and downloading occurs over LAN without 
specialized operator technical knowledge. Provide operator with ability to 
manually download entire controller data base, or parts thereof as required.


.15 CDL Generator and Modifier Module.
.1 CDL Generator module to permit generation and modification of CDLs.
.2 Provide standard reference modules for text based systems module that will 


permit modification to suit site specific applications. Module to include cut, paste, 
search and compare utilities to permit easy CDL modification and verification.


.3 Provide full library of symbols used by manufacturer for system product installed 
accessible to operators for systems using graphical environment for creation of 
CDLs Module to include graphic tools required to generate and create new 
object code for downloading to building controllers.


.4 Module to permit testing of code before downloading to building controllers.


2.4 ADDITIONAL UTILITY SOFTWARE
.1 Supply and install on primary OWS, following CAD software products by Autodesk Inc. 


and include:
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.1 AutoCAD LT latest version.


.2 Include special drivers, fonts, to ensure complete and proper functioning of 
software packages specified. Deliver system complete with full set of User 
Manuals.


.3 Enter soft copy submissions, including "Record" drawings specified in Section 25 
05 03 - EMCS: Project Record Documents in OWS.


.4 Enter soft copy of Architectural, Electrical, Mechanical systems plans and 
"Record" drawings in OWS. Plans and drawings to be provided by Consultant.


3 Execution
3.1 INSTALLATION REQUIREMENTS


.1 Provide necessary power as required from local 120 V emergency power branch circuit 
panels for OWS's and peripheral equipment.


.1 Install tamper locks on breakers of circuit panels.


.2 Refer to UPS requirements stated under OWS Hardware in PART 2.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Materials and installation for building automation controllers including:


.1 Master Control Unit (MCU).


.2 Local Control Unit (LCU).


.3 Equipment Control Unit (ECU).


.4 Terminal Control Unit (TCU).


1.2 RELATED SECTIONS
.1 Section 25 05 01 - EMCS: General Requirements.
.2 Section 25 05 02 - EMCS: Submittals and Review Process.
.3 Section 25 05 03 - EMCS: Project Record Documents.
.4 Section 25 30 02 - EMCS: Field Control Devices.
.5 Section 25 90 01 - EMCS: Site Requirements Applications and Systems Sequences of 


Operation.


1.3 REFERENCES
.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers, Inc. 


(ASHRAE).
.1 ASHRAE 2003, Applications Handbook, SI Edition.
.2 Canadian Standards Association (CSA International).


.1 C22.2 No.205-M1983(R1999), Signal Equipment.
.3 Institute of Electrical and Electronics Engineers (IEEE).


.1 IEEE C37.90.1-02, Surge Withstand Capabilities (SWC) Tests for Relays 
and Relay Systems Associated with Electric Power Apparatus.


.4 Public Works and Government Services Canada (PWGSC)/Real Property 
Branch/Architectural and Engineering Services.


.1 MD13800-September 2000, Energy Management and Control Systems 
(EMCS) Design Manual. English: ftp://ftp.pwgsc.gc.ca/rps/docentre/
mechanical/me214-e.pdf


1.4 DEFINITIONS
.1 Acronyms and definitions: refer to Section 25 05 01 - EMCS: General Requirements.


1.5 SYSTEM DESCRIPTION
.1 General: Network of controllers comprising of MCU('s), LCU('s), ECU('s) or TCU('s) to be 


provided as indicated in System Architecture Diagram to support building systems and 
associated sequence(s) of operations as detailed in these specifications.


.1 Provide sufficient controllers to meet intents and requirements of this section.


.2 Controller quantity, and point contents to be approved by Consultant at time of 
preliminary design review.


.2 Controllers: stand-alone intelligent Control  Units.
.1 Incorporate programmable microprocessor, non-volatile program memory, RAM, 


power supplies, as required to perform specified functions.
.2 Incorporate communication interface ports for communication to  LANs to 


exchange information with other Controllers.
.3 Capable of interfacing with operator interface device.
.4 Execute its logic and control using primary inputs and outputs connected directly 


to its onboard input/output field terminations or slave devices, and without need 
to interact with other controller.  Secondary input used for reset such as outdoor 
air temperature may be located in other Controller(s).
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.1 Secondary input used for reset such as outdoor air temperature may be 
located in other Controller(s).


.3 Interface to include provisions for use of dial-up modem for interconnection with remote 
modem.


.1 Dial-up communications to use 56 Kbit modems and voice grade telephone 
lines.


.2 Each stand-alone panel may have its own modem or group of stand-alone 
panels may share modem.


1.6 DESIGN REQUIREMENTS
.1 To include:


.1 Scanning of AI and DI connected inputs for detection of change of value and 
processing detection of alarm conditions.


.2 Perform On-Off digital control of connected points, including resulting required 
states generated through programmable logic output.


.3 Perform Analog control using programmable logic, (including PID) with 
adjustable dead bands and deviation alarms.


.4 Control of systems as described in sequence of operations.


.5 Execution of optimization routines as listed in this section.
.2 Total spare capacity for MCUs and LCUs: at least 25 % of each point type distributed 


throughout the MCUs and LCUs.
.3 Field Termination and Interface Devices:


.1 To: CSA C22.2 No.205.


.2 Electronically interface sensors and control devices to processor unit.


.3 Include, but not be limited to, following:
.1 Programmed firmware or logic circuits to meet functional and technical 


requirements.
.2 Power supplies for operation of logics devices and associated field 


equipment.
.3 Lockable wall cabinet.
.4 Required communications equipment and wiring (if remote units).
.5 Leave controlled system in "fail-safe" mode in event of loss of 


communication with, or failure of, processor unit.
.6 Input Output interface to accept as minimum AI, AO, DI, DO functions as 


specified.
.7 Wiring terminations: use conveniently located screw type or spade lug 


terminals.
.4 AI interface equipment to:


.1 Convert analog signals to digital format with 10 bit analog-to-digital 
resolution.


.2 Provide for following input signal types and ranges:
.1 4 - 20 mA;
.2 0 - 10 V DC;
.3 100/1000 ohm RTD input;


.3 Meet IEEE C37.90.1 surge withstand capability.


.4 Have common mode signal rejection greater than 60 dB to  Hz.


.5 Where required, dropping resistors to be certified precision devices 
which complement accuracy of sensor and transmitter range specified.


.5 AO interface equipment:
.1 Convert digital data from controller processor to acceptable analog 


output signals using 8 bit digital-to-analog resolution.
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.2 Provide for following output signal types and ranges:
.1 4 - 20 mA.
.2 0 - 10 V DC.


.3 Meet IEEE C37.90.1 surge withstand capability.
.6 DI interface equipment:


.1 Able to reliably detect contact change of sensed field contact and 
transmit condition to controller.


.2 Meet IEEE C37.90.1 surge withstand capability.


.3 Accept pulsed inputs up to 2 kHz.
.7 DO interface equipment:


.1 Respond to controller processor output, switch respective outputs.  Each 
DO hardware to be capable of switching up to 0.5 amps at 24 V AC.


.2 Switch up to 5 amps at 220 V AC using optional interface relay.
.4 Controllers and associated hardware and software: operate in conditions of 0 degrees C 


to 44 degrees C and 20 % to 90 % non-condensing RH.
.5 Controllers (MCU, LCU): mount in wall mounted cabinet with hinged, keyed-alike locked 


door.
.1 Provide for conduit entrance from top, bottom or sides of panel.
.2 ECUs and TCUs to be mounted in equipment enclosures or separate 


enclosures.
.3 Mounting details as approved by Consultant for ceiling mounting.


.6 Cabinets to provide protection from water dripping from above, while allowing sufficient 
airflow to prevent internal overheating.


.7 Provide surge and low voltage protection for interconnecting wiring connections.


1.7 SUBMITTALS
.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures Section 25 


05 02 - EMCS: Shop Drawings, Product Data and Review Process.
.1 Submit product data sheets for each product item proposed for this project.


1.8 MAINTENANCE PROCEDURES
.1 Provide manufacturers recommended maintenance procedures for insertion in Section 


25 05 03 - EMCS: Project Record Documents.


2 Products
2.1 MASTER CONTROL UNIT (MCU)


.1 General: primary function of MCU is to provide co-ordination and supervision of 
subordinate devices in execution of optimization routines such as demand limiting or 
enthalpy control.


.2 Include high speed communication LAN Port for Peer to Peer communications with 
OWS(s) and other MCU level devices.


.1 MCU must support Proprietary Protocol.
.3 MCU local I/O capacity as follows:


.1 MCU I/O points as allocated in I/O Summary Table referenced in MD13800.


.2 LCUs may be added to support system functions.
.4 Central Processing Unit (CPU).


.1 Processor to consist of minimum 16 bit microprocessor capable of supporting 
software to meet specified requirements.


.2 CPU idle time to be more than 30 % when system configured to maximum input 
and output with worst case program use.


.3 Minimum addressable memory to be at manufacturer's discretion but to support 
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at least performance and technical specifications to include but not limited to:
.1 Non-volatile EEPROM to contain operating system, executive, 


application, sub-routine, other configurations definition software. Tape 
media not acceptable.


.2 Battery backed (72 hour minimum capacity) RAM (to reduce the need to 
reload operating data in event of power failure) to contain CDLs, 
application parameters, operating data or software that is required to be 
modifiable from operational standpoint such as schedules, setpoints, 
alarm limits, PID constants and CDL and hence modifiable on-line 
through operator panel or remote operator's interface. RAM to be 
downline loadable from OWS.


.4 Include uninterruptible clock accurate to plus or minus 5 secs/month, capable of 
deriving year/month/day/hour/minute/second, with rechargeable batteries for 
minimum  hour operation in event of power failure.


.5 Local Operator Terminal (OT): Provide OT for each MCU unless otherwise specified in 
Section 25 90 01 - EMCS: Site Requirements, Applications and System Sequences of 
Operation.


.1 Mount access/display panel in MCU or in suitable enclosure beside MCU as 
approved by Consultant.


.2 Support operator's terminal for local command entry, instantaneous and 
historical data display, programs, additions and modifications.


.3 Display simultaneously minimum of 16 point identifiers to allow operator to view 
single screen dynamic displays depicting entire mechanical systems. Point 
identifiers to be in English.


.4 Functions to include, but not be limited to, following:
.1 Start and stop points.
.2 Modify setpoints.
.3 Modify PID loop parameters.
.4 Override PID control.
.5 Change time/date.
.6 Add/modify/start/stop weekly scheduling.
.7 Add/modify setpoint weekly scheduling.
.8 Enter temporary override schedules.
.9 Define holiday schedules.
.10 View analog limits.
.11 Enter/modify analog warning limits.
.12 Enter/modify analog alarm limits.
.13 Enter/modify analog differentials.


.5 Provide access to real and calculated points in controller to which it is connected 
or to other controller in network. This capability not to be restricted to subset of 
predefined "global points" but to provide totally open exchange of data between 
OT and other controller in network.


.6 Operator access to OTs: same as OWS user password and password changes 
to automatically be downloaded to controllers on network.


.7 Provide prompting to eliminate need for user to remember command format or 
point names. Prompting to be consistent with user's password clearance and 
types of points displayed to eliminate possibility of operator error.


.8 Identity of real or calculated points to be consistent with network devices. Use 
same point identifier as at OWS's for access of points at OT to eliminate cross-
reference or look-up tables.


2.2 LOCAL CONTROL UNIT (LCU)
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.1 Provide multiple control functions for typical built-up and package HVAC systems, 
hydronic systems and electrical systems.


.2 Minimum of 16 I/O points of which minimum be 4 AOs, 4 AIs, 4 DIs, 4 DOs.


.3 Points integral to one Building System to be resident on only one controller.


.4 Microprocessor capable of supporting necessary software and hardware to meet 
specified requirements as listed in previous MCU article with following additions:


.1 Include minimum 2 interface ports for connection of local computer terminal.


.2 Design so that shorts, opens or grounds on input or output will not interfere with 
other input or output signals.


.3 Physically separate line voltage (70V and over) circuits from DC logic circuits to 
permit maintenance on either circuit with minimum hazards to technician and 
equipment.


.4 Include power supplies for operation of LCU and associated field equipment.


.5 In event of loss of communications with, or failure of, MCU, LCU to continue to 
perform control. Controllers that use defaults or fail to open or close positions not 
acceptable.


.6 Provide conveniently located screw type or spade lug terminals for field wiring.


2.3 TERMINAL/EQUIPMENT CONTROL UNIT (TCU/ECU)
.1 Microprocessor capable of supporting necessary software and hardware to meet TCU/


ECU functional specifications.
.1 TCU/ECU definition to be consistent with those defined in ASHRAE HVAC 


Applications Handbook section 45.
.2 Controller to communicate directly with EMCS through EMCS LAN and provide 


access from EMCS OWS for setting occupied and unoccupied space 
temperature setpoints, flow setpoints, and associated alarm values, permit 
reading of sensor values, field control values (% open) and transmit alarm 
conditions to EMCS OWS.


.3 VAV Terminal Controller.
.1 Microprocessor based controller with integral flow transducer, including 


software routines to execute PID algorithms, calculate airflow for integral 
flow transducer and measure temperatures as per I/O Summary required 
inputs.  Sequence of operation to ASHRAE HVAC Applications 
Handbook.


.2 Controller to support point definition; in accordance with Section 25 05 
01 - EMCS: General Requirements.


.3 Controller to operate independent of network in case of communication 
failure.


.4 Controller to include damper actuator and terminations for input and 
output sensors and devices.


2.4 SOFTWARE
.1 General.


.1 Include as minimum: operating system executive, communications, application 
programs, operator interface, and systems sequence of operation - CDL's.


.2 Include "firmware" or instructions which are programmed into ROM, EPROM, 
EEPROM or other non-volatile memory.


.3 Include initial programming of Controllers, for entire system.
.2 Program and data storage.


.1 Store executive programs and site configuration data in ROM, EEPROM or other 
non-volatile memory.


.2 Maintain CDL and operating data including setpoints, operating constants, alarm 
limits in battery-backed RAM or EEPROM for display and modification by 
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operator.
.3 Programming languages.


.1 Program Control Description Logic software (CDL) using English like or 
graphical, high level, general control language.


.2 Structure software in modular fashion to permit simple restructuring of program 
modules if future software additions or modifications are required. GO TO 
constructs not allowed unless approved by Consultant.


.4 Operator Terminal interface.
.1 Operating and control functions  include:


.1 Multi-level password access protection to allow user/manager to limit 
workstation control.


.2 Alarm management: processing and messages.


.3 Operator commands.


.4 Reports.


.5 Displays.


.6 Point identification.
.5 Pseudo or calculated points.


.1 Software to provide access to value or status in controller or other networked 
controller in order to define and calculate pseudo point. When current pseudo 
point value is derived, normal alarm checks must be performed or value used to 
totalize.


.2 Inputs and outputs for process: include data from controllers to permit 
development of network-wide control strategies. Processes also to permit 
operator to use results of one process as input to number of other processes 
(e.g. cascading).


.6 Control Description Logic (CDL):
.1 Capable of generating on-line project-specific CDLs which are software based, 


programmed into RAM or EEPROM and backed up to OWS. Owner must have 
access to these algorithms for modification or to be able to create new ones and 
to integrate these into CDLs on BC(s) from OWS.


.2 Write CDL in high level language that allows algorithms and interlocking 
programs to be written simply and clearly. Use parameters entered into system 
(e.g. setpoints) to determine operation of algorithm. Operator to be able to alter 
operating parameters on-line from OWS and BC(s) to tune control loops.


.3 Perform changes to CDL on-line.


.4 Control logic to have access to values or status of points available to controller 
including global or common values, allowing cascading or inter-locking control.


.5 Energy optimization routines including enthalpy control, supply temperature 
reset, to be LCU or MCU resident functions and form part of CDL.


.6 MCU to be able to perform following pre-tested control algorithms:
.1 Two position control.
.2 Proportional Integral and Derivative (PID) control.


.7 Control software to provide ability to define time between successive starts for 
each piece of equipment to reduce cycling of motors.


.8 Provide protection against excessive electrical-demand situations during start-up 
periods by automatically introducing time delays between successive start 
commands to heavy electrical loads.


.9 Power Fail Restart: upon detection of power failure system to verify availability of 
Emergency Power as determined by emergency power transfer switches and 
analyze controlled equipment to determine its appropriate status under 
Emergency power conditions and start or stop equipment as defined by I/O 
Summary.  Upon resumption of normal power as determined by emergency 
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power transfer switches, MCU to analyze status of controlled equipment, 
compare with normal occupancy scheduling, turn equipment on or off as 
necessary to resume normal operation.


.7 Event and Alarm management: use management by exception concept for Alarm 
Reporting. This is system wide requirement.  This approach will insure that only principal 
alarms are reported to OWS.  Events which occur as direct result of primary event to be 
suppressed by system and only events which fail to occur to be reported.  Such event 
sequence to be identified in I/O Summary and sequence of operation.  Examples of 
above are, operational temperature alarms limits which are exceeded when main air 
handler is stopped, or General Fire condition shuts air handlers down, only Fire alarm 
status shall be reported.  Exception is, when air handler which is supposed to stop or 
start fails to do so under event condition.


.8 Energy management programs: include specific summarizing reports, with date stamp 
indicating sensor details which activated and or terminated feature.


.1 MCU in coordination with subordinate LCU, TCU, ECU to provide for the 
following energy management routines:


.1 Time of day scheduling.


.2 Calendar based scheduling.


.3 Holiday scheduling.


.4 Temporary schedule overrides.


.5 Optimal start stop.


.6 Night setback control.


.7 Enthalpy (economizer) switchover.


.8 Peak demand limiting.


.9 Temperature compensated load rolling.


.10 Fan speed/flow rate control.


.11 Cold deck reset.


.12 Hot deck reset.


.13 Hot water reset.


.14 Chilled water reset.


.15 Condenser water reset.


.16 Chiller sequencing.


.17 Night purge.
.2 Programs to be executed automatically without need for operator intervention 


and be flexible enough to allow customization.
.3 Apply programs to equipment and systems as specified or requested by the 


Consultant.
.9 Function/Event Totalization: features to provide predefined reports which show daily, 


weekly, and monthly accumulating totals and which include high rate (time stamped) and 
low rate (time stamped) and accumulation to date for month.


.1 MCUs to accumulate and store automatically run-time for binary input and output 
points.


.2 MCU to automatically sample, calculate and store consumption totals on daily, 
weekly or monthly basis for user-selected analog or binary pulse input-type 
points.


.3 MCU to automatically count events (number of times pump is cycled off and on) 
daily, weekly or monthly basis.


.4 Totalization routine to have sampling resolution of 1 min or less for analog inputs.


.5 Totalization to provide calculations and storage of accumulations up to 99,999.9 
units (e.g. kWH, litres, tonnes, etc.).


.6 Store event totalization records with minimum of 9,999,999 events before reset.
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.7 User to be able to define warning limit and generate user-specified messages 
when limit reached.


2.5 LEVELS OF ADDRESS
.1 Upon operator's request, EMCS to present status of any single 'point', 'system' or point 


group, entire 'area', or entire network on printer or OWS as selected by operator.
.1 Display analog values digitally to 1 place of decimals with negative sign as 


required.
.2 Update displayed analog values and status when new values received.
.3 Flag points in alarm by blinking, reverse video, different colour, bracketed or 


other means to differentiate from points not in alarm.
.4 Updates to be change-of-value (COV)-driven or if polled not exceeding 2 second 


intervals.


2.6 POINT NAME SUPPORT
.1 Controllers (MCU, LCU) to support PWGSC point naming convention as defined in 


Section 25 05 01 - EMCS: General Requirements.


3 Execution
3.1 LOCATION


.1 Location of Controllers to be approved by Consultant.


3.2 INSTALLATION
.1 Install Controllers in secure locking enclosures as indicated.
.2 Provide necessary power from local 120V branch circuit panel for equipment.
.3 Install tamper locks on breakers of circuit breaker panel.
.4 Use uninterruptible Power Supply (UPS) and emergency power when equipment must 


operate in emergency and coordinating mode.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 Control devices integral to the Building Energy Monitoring and Control System 


(EMCS): transmitters.


1.2 RELATED SECTIONS
.1 Section 07 84 00 - Firestopping.
.2 Section 23 33 15 - Dampers - Operating.
.3 Section 25 01 11 - EMCS: Start-Up, Verification and Commissioning.
.4 Section 25 05 01 - EMCS: General Requirements.
.5 Section 25 05 02 - EMCS: Submittals and Review Process.
.6 Section 25 05 54 - EMCS: Identification.
.7 Section 25 90 01 - EMCS: Site Requirements Applications and Systems Sequences of 


Operation.
.8 Section 26 05 00 - Common Work Results - Electrical.
.9 Section 26 27 10 - Modular Wiring System.
.10 Section 26 27 26 - Wiring Devices.


1.3 REFERENCES
.1 American National Standards Institute (ANSI).


.1 ANSI C12.7-1993(R1999), Requirements for Watthour Meter Sockets.


.2 ANSI/IEEE C57.13-1993, Standard Requirements for Instrument Transformers.
.2 American Society for Testing and Materials International, (ASTM).


.1 ASTM B148-97(03), Standard Specification for Aluminum-Bronze Sand 
Castings.


.3 National Electrical Manufacturer's Association (NEMA).
.1 NEMA 250-03, Enclosures for Electrical Equipment (1000 Volts Maximum).


.4 Air Movement and Control Association, Inc. (AMCA).
.1 AMCA Standard 500-D-98, Laboratory Method of Testing Dampers For Rating.


.5 Canadian Standards Association (CSA International).
.1 CSA-C22.1-02, Canadian Electrical Code, Part 1 (19th Edition), Safety Standard 


for Electrical Installations.


1.4 DEFINITIONS
.1 Acronyms and Definitions: refer to Section 25 05 01 - EMCS: General Requirements.


1.5 SUBMITTALS
.1 Submit shop drawings and manufacturer's installation instructions in accordance with 


Section 25 05 02 - EMCS: Submittals and Review Process.
.2 Pre-Installation Tests.


.1 Submit samples at random from equipment shipped, as requested by 
Consultant, for testing before installation. Replace devices not meeting specified 
performance and accuracy.


.3 Manufacturer's Instructions:
.1 Submit manufacturer's installation instructions for specified equipment and 


devices.


1.6 EXISTING CONDITIONS
.1 Cutting and Patching: in accordance with Section 01 73 00 - Execution supplemented as 


specified herein.
.2 Repair surfaces damaged during execution of Work.
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.3 Turn over to Consultant existing materials removed from Work not identified for re-use.


2 Products
2.1 GENERAL


.1 Control devices of each category to be of same type and manufacturer.


.2 External trim materials to be corrosion resistant. Internal parts to be assembled in 
watertight, shockproof, vibration-proof, heat resistant, ___ assembly.


.3 Operating conditions: 0 - 32 degrees C with 10 - 90% RH (non-condensing) unless 
otherwise specified.


.4 Terminations: use standard conduit box with slot screwdriver compression connector 
block unless otherwise specified.


.5 Transmitters and sensors to be unaffected by external transmitters including walkie 
talkies.


.6 Account for hysteresis, relaxation time, maximum and minimum limits in applications of 
sensors and controls.


.7 Outdoor installations: use weatherproof construction in NEMA 4 enclosures.


.8 Devices installed in user occupied space not exceed Noise Criteria (NC) of 35. Noise 
generated by any device must not be detectable above space ambient conditions.


.9 Range: including temperature, humidity, pressure, as indicated in I/O summary in 
Section 25 90 01 - EMCS: Site Requirements, Applications and System Sequences of 
Operation.


2.2 TEMPERATURE SENSORS
.1 General: except for room sensors to be resistance or thermocouple type to following 


requirements:
.1 Thermocouples: limit to temperature range of 200 degrees C and over.
.2 RTD's: 100 or 1000 ohm at 0 degrees C (plus or minus 0.2 ohms) platinum 


element with strain minimizing construction, 3 integral anchored leadwires. 
Coefficient of resistivity: 0.00385 ohms/ohm degrees C.


.3 Sensing element: hermetically sealed.


.4 Stem and tip construction: copper or type 304 stainless steel.


.5 Time constant response: less than 3 seconds to temperature change of 10 
degrees C.


.6 Immersion wells: NPS 3/4, stainless steel spring loaded construction, with heat 
transfer compound compatible with sensor. Insertion length 100 mm as 
indicated.


.2 Room temperature sensors and display wall modules.
.1 Temperature sensing and display wall module.


.1 LCD display to show space temperature and temperature setpoint.


.2 Buttons for occupant selection of temperature setpoint and occupied/
unoccupied mode.


.3 Jack connection for plugging in laptop personal computer contractor 
supplied zone terminal unit for access to zone bus.


.4 Integral thermistor sensing element 10,000 ohm at 24 degrees.


.5 Accuracy 0.2 degrees C over range of 0 to 70 degrees C.


.6 Stability 0.02 degrees C drift per year.


.7 Separate mounting base for ease of installation.
.2 Room temperature sensors.


.1 Wall mounting, in slotted type covers having brushed stainless steel 
finish, with guard as indicated.


.2 Element 10-50 mm long RTD with ceramic tube or equivalent protection 
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or thermistor, 10,000 ohm, accuracy of plus or minus 0.2 degrees C.
.3 Duct temperature sensors:


.1 General purpose duct type: suitable for insertion into ducts at various 
orientations, insertion length 460  mm or.


.2 Averaging duct type: incorporates numerous sensors inside assembly which are 
averaged to provide one reading. Minimum insertion length 6000 mm. Bend 
probe at field installation time to 100 mm radius at  point along probe without 
degradation of performance.


.4 Outdoor air temperature sensors:
.1 Outside air type: complete with probe length 100 - 150 mm long, non-corroding 


shield to minimize solar and wind effects, threaded fitting for mating to 13 mm 
conduit, weatherproof construction in NEMA 4 enclosure.


2.3 TEMPERATURE TRANSMITTERS
.1 Requirements:


.1 Input circuit: to accept 3-lead, 100 or 1000 ohm at 0 degrees C, platinum 
resistance  detector type sensors.


.2 Power supply: 24  V DC into load of 575 ohms. Power supply effect less than 
0.01 degrees C per volt change.


.3 Output signal: 4 - 20 mA into 500 ohm maximum load.


.4 Input and output short circuit and open circuit protection.


.5 Output variation: less than 0.2 % of full scale for supply voltage variation of plus 
or minus 10 %.


.6 Combined non-linearity, repeatability, hysteresis effects: not to exceed plus or 
minus 0.5 % of full scale output.


.7 Maximum current to 100 or 1000 ohm RTD sensor: not to exceed 25 mA.


.8 Integral zero and span adjustments.


.9 Temperature effects: not to exceed plus or minus 1.0 % of full scale/ 50 degrees 
C.


.10 Long term output drift: not to exceed 0.25 % of full scale/ 6 months.


.11 Transmitter ranges: select narrowest range to suit application from following:
.1 Minus 50 degrees C to plus 50 degrees C, plus or minus 0.5 degrees C.
.2 0 to 100 degrees C, plus or minus 0.5 degrees C.
.3 0 to 50 degrees C, plus or minus 0.25 degrees C.
.4 0 to 25 degrees C, plus or minus 0.1 degrees C.
.5 10 to 35 degrees C, plus or minus 0.25 degrees C.


2.4 HUMIDITY SENSORS
.1 Room and Duct Requirements:


.1 Range: 5 - 90 % RH minimum.


.2 Operating temperature range: 0 - 60 degrees C.


.3 Absolute accuracy:
.1 Duct sensors: plus or minus 3 %.
.2 Room sensors: plus or minus 2 %.


.4 Sheath: stainless steel with integral shroud for specified operation in air streams 
of up to 10 m/s.


.5 Maximum sensor non-linearity: plus or minus 2% RH with defined curves.


.6 Room sensors: locate in air stream near RA grille as indicated.


.7 Duct mounted sensors: locate so that sensing element is in air flow in duct.
.2 Outdoor Humidity Requirements:


.1 Range: 0 - 100 % RH minimum.
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.2 Operating temperature range: -40 - 50 degrees C.


.3 Absolute accuracy: plus or minus 2%.


.4 Temperature coefficient: plus or minus 0.03%RH/ degrees C over 0 to 50 
degrees C.


.5 Must be unaffected by condensation or 100% saturation.


.6 No routine maintenance or calibration is required.


2.5 HUMIDITY TRANSMITTERS
.1 Requirements:


.1 Input signal: from RH sensor.


.2 Output signal: 4 - 20 mA onto 500 ohm maximum load.


.3 Input and output short circuit and open circuit protection.


.4 Output variations: not to exceed 0.2 % of full scale output for supply voltage 
variations of plus or minus 10 %.


.5 Output linearity error: plus or minus 1.0% maximum of full scale output.


.6 Integral zero and span adjustment.


.7 Temperature effect: plus or minus 1.0 % full scale/ 6 months.


.8 Long term output drift: not to exceed 0.25 % of full scale output/ 6 months.


2.6 PRESSURE TRANSDUCERS
.1 Requirements:


.1 Combined sensor and transmitter measuring pressure.
.1 Internal materials: suitable for continuous contact with industrial standard 


instrument air, compressed air, water, steam, as applicable.
.2 Output signal: 4 - 20 mA into 500 ohm maximum load.
.3 Output variations: less than 0.2 % full scale for supply voltage variations 


of plus or minus 10 %.
.4 Combined non-linearity, repeatability, and hysteresis effects: not to 


exceed plus or minus 0.5 % of full scale output over entire range.
.5 Temperature effects: not to exceed plus or minus 1.5 % full scale/ 50 


degrees C.
.6 Over-pressure input protection to at least twice rated input pressure.
.7 Output short circuit and open circuit protection.
.8 Accuracy: plus or minus 1% of Full Scale.


2.7 DIFFERENTIAL PRESSURE TRANSMITTERS
.1 Requirements:


.1 Internal materials: suitable for continuous contact with industrial standard 
instrument air, compressed air, water, steam, as applicable.


.2 Output signal: 4 - 20 mA into 500 ohm maximum load.


.3 Output variations: less than 0.2 % full scale for supply voltage variations of plus 
or minus 10 %.


.4 Combined non-linearity, repeatability, and hysteresis effects: not to exceed plus 
or minus 0.5 % of full scale output over entire range.


.5 Integral zero and span adjustment.


.6 Temperature effects: not to exceed plus or minus 1.5 % full scale/ 50 degrees C.


.7 Over-pressure input protection to at least twice rated input pressure.


.8 Output short circuit and open circuit protection.


.9 Unit to have 12.5 mm N.P.T. conduit connection. Enclosure to be integral part of 
unit.


2.8 STATIC PRESSURE SENSORS
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.1 Requirements:
.1 Multipoint element with self-averaging manifold.


.1 Maximum pressure loss: 160 Pa at 10 m/s. (Air stream manifold).
.2 Accuracy: plus or minus 1 % of actual duct static pressure.


2.9 STATIC PRESSURE TRANSMITTERS
.1 Requirements:


.1 Output signal: 4 - 20 mA linear into 500 ohm maximum load.


.2 Calibrated span: not to exceed 150 % of duct static pressure at maximum flow.


.3 Accuracy: 0.4 % of span.


.4 Repeatability: within 0.5 % of output.


.5 Linearity: within 1.5 % of span.


.6 Deadband or hysteresis: 0.1% of span.


.7 External exposed zero and span adjustment.


.8 Unit to have 12.5 mm N.P.T. conduit connection. Enclosure to be integral part of 
unit


2.10 PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES
.1 Requirements:


.1 Internal materials: suitable for continuous contact with compressed air, water, 
steam, etc., as applicable.


.2 Adjustable setpoint and differential.


.3 Switch: snap action type, rated at 120V, 15 amps AC.


.4 Switch assembly: to operate automatically and reset automatically when 
conditions return to normal. Over-pressure input protection to at least twice rated 
input pressure.


.5 Accuracy:  within 2% repetitive switching.


.6 Provide switches with isolation valve and snubber, where code allows, between 
sensor and pressure source.


.7 Switches on steam and high temperature hot water service: provide pigtail 
syphon.


2.11 TEMPERATURE SWITCHES
.1 Requirements:


.1 Operate automatically. Reset automatically, except as follows:
.1 Low temperature detection: manual reset.
.2 High temperature  detection: manual reset.


.2 Adjustable setpoint and differential.


.3 Accuracy: plus or minus 1 degrees C.


.4 Snap action rating: 120V, 15 amps as required. Switch to be DPST for hardwire 
and EMCS connections.


.5 Type as follows:
.1 Room: for wall mounting on standard electrical box with protective guard 


as indicated.
.2 Duct, general purpose: insertion length = 460 mm.
.3 Thermowell: stainless steel, with compression fitting for NPS 3/4 


thermowell. Immersion length: 100 mm.
.4 Low temperature detection: continuous element with 6000 mm insertion 


length, duct mounting, to detect coldest temperature in any 30 mm 
length.


.5 Strap-on: with helical screw stainless steel clamp.
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2.12 ELECTROMECHANICAL RELAYS
.1 Requirements:


.1 Double voltage, DPDT, plug-in type with termination base.


.2 Coils: rated for 120V AC. Other voltage: provide transformer.


.3 Contacts: rated at 5 amps at 120 V AC.


.4 Relay to have visual status indication


2.13 SOLID STATE RELAYS
.1 General:


.1 Relays to be socket or rail mounted.


.2 Relays to have LED Indicator


.3 Input and output Barrier Strips to accept 14 to 28 AWG wire.


.4 Operating temperature range to be -20 degrees C to 70 degrees C.


.5 Relays to be CSA Certified.


.6 Input/output Isolation Voltage to be 4000 VAC at 25 degrees C for 1 second 
maximum duration.


.7 Operational frequency range, 45 to 65 HZ.
.2 Input:


.1 Control voltage, 3 to 32 VDC.


.2 Drop out voltage, 1.2 VDC.


.3 Maximum input current to match AO (Analog Output) board.
.3 Output.


.1 AC or DC Output Model to suit application.


2.14 CURRENT TRANSDUCERS
.1 Requirements:
.2 Purpose: combined sensor/transducer, to measure line current and produce proportional 


signal in one of following ranges:
.1 4-20 mA DC.
.2 0-1 volt DC.
.3 0-10 volts DC.
.4 0-20 volts DC.


.3 Frequency insensitive from 10 - 80 hz.


.4 Accuracy to 0.5% full scale.


.5 Zero and span adjustments. Field adjustable range to suit motor applications.


.6 Adjustable mounting bracket to allow for secure/safe mounting inside MCC.


2.15 CURRENT SENSING RELAYS
.1 Requirements:


.1 Suitable to detect belt loss or motor failure.


.2 Trip point adjustment, output status LED.


.3 Split core for easy mounting.


.4 Induced sensor power.


.5 Relay contacts: capable of handling 0.5 amps at 30 VAC / DC. Output to be NO 
solid state.


.6 Suitable for single or 3 phase monitoring. For 3-Phase applications: provide for 
discrimination between phases.


.7 Adjustable latch level.


2.16 ELECTRONIC CONTROL DAMPER ACTUATORS
.1 Requirements:


.1 Direct mount proportional type as indicated.
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.2 Spring return for "fail-safe" in Normally Open or Normally Closed position as 
indicated.


.3 Operator: size to control dampers against maximum pressure and dynamic 
closing/opening pressure, whichever is greater.


.4 Power requirements: 5 VA maximum at 24 V AC.


.5 Operating range: 0 - 10 V DC or 4 - 20 mA DC.


.6 For VAV box applications floating control type actuators may be used.


.7 Damper actuator to drive damper from full open to full closed in less than 120 
seconds.


2.17 CONTROL VALVES
.1 Body: globe style, characterized ball.


.1 Flow characteristic as indicated on control valve schedule: linear.


.2 Flow factor (KV) as indicated on control valve schedule: CV in imperial units.


.3 Normally open, as indicated.


.4 Two port, as indicated.


.5 Leakage rate ANSI class IV, 0.01% of full open valve capacity.


.6 Packing easily replaceable.


.7 Stem, stainless steel.


.8 Plug and seat, stainless steel, brass, bronze.


.9 Disc, replaceable, material to suit application.


.10 NPS 2 and under:
.1 Screwed National Pipe Thread (NPT) tapered female connections.
.2 Valves to ANSI Class 250, valves to bear ANSI mark.
.3 Rangeability 50:1 minimum.


.11 NPS 2( and larger:
.1 Flanged connections.
.2 Valves to ANSI Class 150 or 250 as indicated, valves to bear ANSI mark.
.3 Rangeability 100:1 minimum.


.2 Butterfly Valves NPS 2 and larger:
.1 Body: for chilled water ANSI Class 150 cast iron lugged body installed in 


locations as indicated. For steam and heating water ANSI Class 150 carbon 
steel lugged body.


.2 End connections to suit flanges that are ANSI Class 150.


.3 Extended stem neck to provide adequate clearance for flanges and insulation.


.4 Pressure limit: bubble tight sealing to 170 kilopascals.


.5 Disc/vane: 316 stainless steel, aluminum bronze to ASTM B148.


.6 Seat: for service on chilled water PTFE (polytetrafluoroethylene), EPDM 
(ethylene propylene diene monomer). For service on steam and heating water 
PTFE, RTFE (reinforced PTFE).


.7 Stem: 316 stainless steel.


.8 Flow factor (KV) as indicated on control valve schedule:  CV in imperial units.


.9 Flow characteristic linear.


.10 Maximum flow requirement as indicated on control valve schedule.


.11 Maximum pressure drop as indicated on control valve schedule: pressure drop 
not to exceed one half of inlet pressure.


.12 Normally open, as indicated.


.13 Valves are to be provided complete with mounting plate for installation of 
actuators.


2.18 ELECTRONIC / ELECTRIC VALVE ACTUATORS
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.1 Requirements:
.1 Construction: steel, cast iron, aluminum.
.2 Control signal: 0-10V DC.
.3 Positioning time: to suit application. 90 sec maximum.
.4 Fail to normal position as indicated.
.5 Scale or dial indication of actual control valve position.
.6 Size actuator to meet requirements and performance of control valve 


specifications.
.7 For interior and perimeter terminal heating and cooling applications floating 


control actuators are acceptable.
.8 Minimum shut-off pressure: refer to control valve schedule.


2.19 WATTHOUR METERS AND CURRENT TRANSFORMERS
.1 Requirements:


.1 Include three phases, test and terminal blocks for watthour meter connections 
and connections for monitoring of current. Provide two transformers for 600 V 3 
wire systems for watt hour meter use. Accuracy: plus or minus 0.25 % of full 
scale. For chiller applications: to have instantaneous indicator with analog or 
digital display.


.2 Watthour meter sockets: to ANSI C12.7.


.3 Potential and current transformers: to ANSI/IEEE C57.13.


.4 Potential transformers: provide two primary fuses.


.5 Demand meters: configure to measure demand at 15 minute intervals.


2.20 PANELS
.1 Free-standing enamelled steel cabinets with hinged and key-locked front door.
.2 Multiple panels as required to handle requirements with additional space to 


accommodate 25% additional capacity as required by Consultant without adding 
additional cabinets.


.3 Panels to be lockable with same key.


2.21 WIRING
.1 In accordance with Section 26 27 10 - Modular Wiring System.
.2 For wiring under 70 volts use FT6 rated wiring where wiring is not run in conduit. Other 


cases use FT4 wiring.
.3 Wiring must be continuous without joints.
.4 Sizes:


.1 Field wiring to digital device: #18AWG.


.2 Analog input and output: shielded #18 minimum solid copper.


3 Execution
3.1 INSTALLATION


.1 Install equipment, components so that manufacturer's and CSA labels are visible and 
legible after commissioning is complete.


.2 Install field control devices in accordance with manufacturers recommended methods, 
procedures and instructions.


.3 Temperature transmitters, humidity transmitters, current-to-pneumatic transducers, 
solenoid air valves, controllers, relays: install in NEMA I enclosure or as required for 
specific applications. Provide for electrolytic isolation in cases when dissimilar metals 
make contact.


.4 Support field-mounted panels, transmitters and sensors on pipe stands or channel 
brackets.
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.5 Fire stopping: provide space for fire stopping in accordance with Section 07 84 00 -
Firestopping. Maintain fire rating integrity.


.6 Electrical:
.1 Complete installation in accordance with Section 26 05 00 - Common Work 


Results - Electrical.
.2 Modify existing starters to provide for EMCS as indicated in I/O Summaries and 


as indicated.
.3 Refer to electrical control schematics included as part of control design 


schematics in Section 25 90 01 - EMCS: Site Requirements Applications and 
Systems Sequences of Operation. Trace existing control wiring installation and 
provide updated wiring schematics including additions,  deletions to control 
circuits for review by Consultant before beginning Work.


.4 Terminate wires with screw terminal type connectors suitable for wire size, and 
number of terminations.


.5 Install communication wiring in conduit.
.1 Provide complete conduit system to link Building Controllers, field panels 


and OWS(s).
.2 Conduit sizes to suit wiring requirements and to allow for future 


expansion capabilities specified for systems.
.3 Maximum conduit fill not to exceed 40%.
.4 Design drawings do not show conduit layout.


.6 Do not run exposed conduits in normally occupied spaces unless otherwise 
indicated or unless impossible to do otherwise. Consultant to review before 
starting Work. Wiring in mechanical rooms, wiring in service rooms and exposed 
wiring must be in conduit.


.7 Pneumatic: provide Pneumatic tubing, valves and fittings for field control devices in 
accordance with Section 23 09 43 - Pneumatic Control System for HVAC.


.8 Mechanical: supply and install in accordance with Section 23 09 43 - Pneumatic Control 
System for HVAC.


.1 Pipe Taps.


.2 Wells and Control Valves.


.3 Air flow stations, dampers, and other devices.
.9 VAV Terminal Units: supply, install and adjust as required.


.1 Air probe, actuator and associated vav controls.


.2 Tubing from air probe to dp sensor as well as installation and adjustment of air 
flow sensors and actuators.


.3 Co-ordinate air flow adjustments with balancing trade.


3.2 TEMPERATURE AND HUMIDITY SENSORS
.1 Stabilize to ensure minimum field adjustments or calibrations.
.2 Readily accessible and adaptable to each type of application to allow for quick easy 


replacement and servicing without special tools or skills.
.3 Outdoor installation:


.1 Protect from solar radiation and wind effects by non-corroding shields.


.2 Install in NEMA 4 enclosures.
.4 Duct installations:


.1 Do not mount in dead air space.


.2 Locate within sensor vibration and velocity limits.


.3 Securely mount extended surface sensor used to sense average temperature.


.4 Thermally isolate elements from brackets and supports to respond to air 
temperature only.
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.5 Support sensor element separately from coils, filter racks.
.5 Averaging duct type temperature sensors.


.1 Install averaging element horizontally across the ductwork starting 300 mm from 
top of ductwork. Each additional horizontal run to be no more than 300 mm from 
one above it. Continue until complete cross sectional area of ductwork is 
covered. Use multiple sensors where single sensor does not meet required 
coverage.


.2 Wire multiple sensors in series for low temperature protection applications.


.3 Wire multiple sensors separately for temperature measurement.


.4 Use software averaging algorithm to derive overall average for control purposes.
.6 Thermowells: install for piping installations.


.1 Locate well in elbow where pipe diameter is less than well insertion length.


.2 Thermowell to restrict flow by less than 30%.


.3 Use thermal conducting paste inside wells.


3.3 PANELS
.1 Arrange for conduit and tubing entry from top, bottom or either side.
.2 Wiring and tubing within panels: locate in trays or individually clipped to back of panel.
.3 Identify wiring and conduit clearly.


3.4 MAGNEHELIC PRESSURE INDICATORS
.1 Install adjacent to fan system static pressure sensor and duct system velocity pressure 


sensor as reviewed by Consultant.
.2 Locations: as indicated.


3.5 PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES AND SENSORS
.1 Install isolation valve and snubber on sensors between sensor and pressure source 


where code allows.
.1 Protect sensing elements on steam and high temperature hot water service with 


pigtail syphon between valve and sensor.


3.6 I/P TRANSDUCERS
.1 Install air pressure gauge on outlet.


3.7 AIR PRESSURE GAUGES
.1 Install pressure gauges on pneumatic devices, I/P, pilot positioners, motor operators, 


switches, relays, valves, damper operators, valve actuators.
.2 Install pressure gauge on output of auxiliary cabinet pneumatic devices.


3.8 IDENTIFICATION
.1 Identify field devices in accordance with Section 25 05 54 - EMCS: Identification.


3.9 AIR FLOW MEASURING STATIONS
.1 Protect air flow measuring assembly until cleaning of ducts is completed.


3.10 TESTING AND COMMISSIONING
.1 Calibrate and test field devices for accuracy and performance in accordance with 


Section 25 01 11 - EMCS: Start-up, Verification and Commissioning.


END OF SECTION
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1 General
1.1 SUMMARY


.1 Section Includes:
.1 At minimum detailed narrative description of Sequence of Operation of each 


system including ramping periods and reset schedules.
.1 Control Description Logic (CDL) for each system.
.2 Input/Output Point Summary Tables for each system.
.3 System Diagrams consisting of the following; EMCS System architectural 


diagram, Control Design Schematic for each system (as viewed on 
OWS), System flow diagram for each system with electrical ladder 
diagram for MCC starter interface.


1.2 SEQUENCING
.1 Sequencing of operations for systems are as follows below. 


1.3 AIR SOURCE HEAT PUMP 
.1 Run Conditions - Continuous:


.1 The unit shall run continuously and shall maintain:
.1 A 75°F cooling setpoint .
.2 A 65°F heating setpoint.


.2 Alarms shall be provided as follows:
.1 High Zone Temp: If the zone temperature is greater than 30°C (86°F).  
.2 Low Zone Temp: If the zone temperature is less than 15°C (59°F).
.3 Unit shall trend alarms for record purposes for a period of 24 months.  


.3 Demand Limiting - Zone Setpoint Optimization:
.1 To lower power consumption, the zone setpoints shall automatically relax 


when the facility power consumption exceeds definable thresholds. The 
amount of relaxation shall be individually configurable for each zone. The 
zone setpoints shall automatically return to their previous settings when 
the facility power consumption drops below the thresholds.


.4 Fan:
.1 The fan shall run anytime the unit is commanded to run, unless 


shutdown on safeties.
.5 Heating and Cooling - 1 Compressor Stage:


.1 The controller shall measure the zone temperature and cycle the 
compressor to maintain its setpoint. To prevent short cycling, the stage 
shall have a user definable (adj.) minimum runtime. The compressor 
shall run subject to its own internal safeties and controls.  


.2 The unit shall trend monthly and annual run hours. 


.3 The heating shall be enabled whenever:
.1 Outside air temperature is less than 70°F (adj.).
.2 AND the fan is on.
.3 AND the reversing valve is in heat mode.


.4 The cooling shall be enabled whenever:
.1 Outside air temperature is greater than 50°F (adj.).
.2 AND the fan is on.
.3 AND the reversing valve is in cool mode.


.5 On mode change, the compressor shall be disabled and remain off until 
after the reversing valve has changed position.


.1 Alarms shall be provided as follows:
.1 Compressor Runtime Exceeded: The compressor 
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runtime exceeds a user definable limit (adj.).
.6 Supplemental Electric Heating with SCR:


.1 The controller shall measure the zone temperature and modulate 
the heating to maintain its heating setpoint should the 
compressors not meet the heating demand, as second stage 6°F 
below setpoint.


.2 Unit shall trend annual and monthly run hours and chart 
amperage draw.


.3 The heating shall be enabled whenever:
.1 The heat pump is in heating mode.
.2 AND the zone temperature is below heating setpoint.
.3 AND the fan is on.


.7 Supplemental Heating - High Discharge Air Temperature Limit:
.1 The controller shall measure the discharge air temperature and, 


on rising temperature, limit the supplemental heating as follows:
.1 As the discharge air temperature rises from 90°F to 120°


F (adj.),
.2 The controller shall limit the heating output from 100% to 


0% (adj.).
.8 Filter Differential Pressure Monitor:


.1 The controller shall monitor the differential pressure across the 
filter.


.2 Alarms shall be provided as follows:
.1 Filter Change Required: Filter differential pressure 


exceeds a user definable limit (adj.).
.9 Discharge Air Temperature:


.1 The controller shall monitor the discharge air temperature. 


.2 Alarms shall be provided as follows:
.1 High Discharge Air Temp: If the discharge air temperature 


is greater than 120°F (adj.).
.2 Low Discharge Air Temp: If the discharge air temperature 


is less than 40°F (adj.).
.10 Fan Status:


.1 The controller shall monitor the fan status.


.2 Alarms shall be provided as follows:
.1 Fan Failure: Commanded on, but the status is off.
.2 Fan Failure: Commanded on, but the status is off.
.3 Fan Runtime Exceeded: Fan status runtime exceeds a 


user definable limit (adj.).
.11 Zone Humidity:


.1 The controller shall monitor the zone humidity.


.2 Controls shall trend monthly and annual run hours.  


.3 Alarms shall be provided as follows:
.1 High Zone Humidity: If the zone humidity is greater than 


60%.
.2 Low Zone Humidity: If the zone humidity is less than 


30%.
.3 Unit shall trend alarms for a period of 24 months.  


.12 Supply Fan:
.1 The supply fan shall run anytime the unit is commanded to run, 
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unless shutdown on safeties.  To prevent short cycling, the supply 
fan shall have a user definable (adj.) minimum runtime.  


.2 Alarms shall be provided as follows:
.1 Supply Fan Failure: Commanded on, but the status is off.
.2 Supply Fan in Hand: Commanded off, but the status is 


on.
.3 Supply Fan Runtime Exceeded: Status runtime exceeds 


a user definable limit (adj.).
.13 Cooling Stages:


.1 The controller shall measure the zone temperature and stage the 
cooling to maintain its cooling setpoint. To prevent short cycling, 
there shall be a user definable (adj.) delay between stages, and 
each stage shall have a user definable (adj.) minimum runtime.


.2 The cooling shall be enabled whenever:
.1 Outside air temperature is greater than 60°F (adj.).
.2 AND the economizer (if present) is disabled or fully open.
.3 AND the zone temperature is above cooling setpoint.
.4 AND the supply fan status is on.


.14 Dehumidification (FC-2):
.1 The controller shall measure the return air humidity and override 


the cooling sequence to maintain return air humidity at or below  
55% rh (adj.).


.2 Controls shall trend monthly and annual hours of run time.  


.3 During dehumidification, the heating shall first modulate to 
maintain a setpoint 3°F (adj.) less than the zone cooling setpoint.  
Once heating setpoint is achieved cooling / dehumidification can 
be activated and operate on a +/- 2 degree dead band with 
heating.  


.4 Dehumidification shall be enabled whenever:
.1 The supply fan status is on.
.2 AND zone humidity is greater than the humidity setpoint.


.15 Humidifier Control (FC-2):
.1 The controller shall measure the return air humidity and modulate 


the humidifier to maintain a setpoint of 35% rh (adj.). The 
humidifier shall be enabled whenever the supply fan status is on.


.2 Controls shall trend monthly and annual hours of run time.  


.3 The humidifier shall turn off whenever:
.1 Supply air humidity rises from 90% rh to 95% rh (adj.).
.2 OR on loss of supply fan status.


1.4 UNIT HEATER (TYPICAL OF 2)
.1 Run Conditions - Scheduled:


.1 The unit shall run according to a user definable time schedule in the following 
modes:


.1 Occupied Mode: The unit shall maintain a heating setpoint of 50°F (adj.).


.2 Unoccupied Mode (night setback): The unit shall maintain a heating 
setpoint of 45°F (adj.).


.2 Alarms shall be provided as follows:
.1 Low Zone Temp: If the zone temperature is less than the heating setpoint 


by a user definable amount (adj.).
.2 Demand Limiting - Zone Setpoint Optimization:
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.1 To lower power consumption, the zone setpoints shall automatically relax when 
the facility power consumption exceeds definable thresholds. The amount of 
relaxation shall be individually configurable for each zone. The zone setpoints 
shall automatically return to their previous settings when the facility power 
consumption drops below the thresholds.


.3 Fan:
.1 The fan shall run anytime the zone temperature drops below heating setpoint, 


unless shutdown on safeties.
.4 Electric Heating Stage:


.1 The controller shall measure the zone temperature and stage the heating to 
maintain its heating setpoint. To prevent short cycling, the stage shall have a 
user definable (adj.) minimum runtime.


.2 Unit shall trend annual and monthly run hours.  


.3 Heating shall be enabled whenever:
.1 Outside air temperature is less than 65°F (adj.).
.2 AND the zone temperature is below heating setpoint.
.3 AND the fan is on.


.5 Zone Humidity:
.1 The controller shall monitor the zone humidity. 
.2 Alarms shall be provided as follows:


.1 High Zone Humidity: If the zone humidity is greater than 60 % (adj.).


.2 Low Zone Humidity: If the zone humidity is less than 35 % (adj.).


1.5 ENERGY RECOVERY VENTILATION (ERV)
.1 Run Conditions:


.1 The unit shall run based on following schedule:
.1 6:00 AM to 6:00 PM - unit shall run continuous. 
.2 6:00 PM to 6:00 AM - unit shall run 30 minutes per hour. 


.2 Outside Damper:
.1 The outside air damper shall open anytime the unit runs and shall close anytime 


the unit stops. The supply fan shall start only after the damper status has proven 
the damper is open. The outside air damper shall close 4 sec (adj.) after the 
supply fan stops.


.2 Alarms shall be provided as follows:
.1 Outside Air Damper Failure: Commanded open, but the status is closed.
.2 Outside Air Damper in Hand: Commanded closed, but the status is open.


.3 Supply Fan:
.1 The supply fan shall run anytime the unit is commanded to run. To prevent short 


cycling, the supply fan shall have a user definable (adj.) minimum runtime, 
unless shutdown on safeties.


.2 Alarms shall be provided as follows:
.1 Supply Fan Failure: Commanded on, but the status is off.
.2 Supply Fan in Hand: Commanded off, but the status is on.
.3 Supply Fan Runtime Exceeded: Status runtime exceeds a user definable 


limit (adj.).
.4 Exhaust Fan:


.1 The exhaust fan shall run whenever the supply fan runs, unless shutdown on 
safeties.


.2 Alarms shall be provided as follows:
.1 Exhaust Fan Failure: Commanded on, but the status is off.
.2 Exhaust Fan in Hand: Commanded off, but the status is on.
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.3 Exhaust Fan Runtime Exceeded: Status runtime exceeds a user 
definable limit (adj.).


.5 Supply Air Temperature:
.1 The controller shall monitor the supply air temperature. 
.2 Alarms shall be provided as follows:


.1 High Supply Air Temp: If the supply air temperature is greater than 120°F 
(adj.).


.2 Low Supply Air Temp: If the supply air temperature is less than °F (adj.).
.6 Exhaust Air Temperature:


.1 The controller shall monitor the exhaust air temperature. 
.7 Supply Air Humidity:


.1 The controller shall monitor the supply air humidity.
.8 Exhaust Air Humidity:


.1 The controller shall monitor the exhaust air humidity.
.9 Differential Pressure Monitor:


.1 The controller shall monitor differential pressure supply & exhaust across the 
core and filters. 


1.6 CONVECTIVE / FIN TUBE HEATER (TYPICAL OF 1)
.1 Run Conditions - Continuous:


.1 The unit shall run continuously and shall maintain a heating setpoint of 50°F 
(adj.).


.2 Alarms shall be provided as follows:
.1 Low Zone Temp: If the zone temperature is less than the heating setpoint by a 


user definable amount (adj.).
.3 Electric Heating Stage:


.1 The controller shall measure the zone temperature and stage the heating to 
maintain its heating setpoint. To prevent short cycling, the stage shall have a 
user definable (adj.) minimum runtime.


.2 Unit shall trend monthly and annual run hours.  


.3 The heating shall be enabled whenever:
.1 Outside air temperature is less than 65°F (adj.).
.2 AND the zone temperature is below heating setpoint.


1.7 ELECTRIC METER (TYPICAL OF 1)
.1 The controller shall monitor the electric meter for electric consumption on a continual 


basis. These values shall be made available to the system at all times.
.2 Alarm shall be generated as follows:


.1 Meter Failure: Sensor reading indicates a loss of pulse output from the electric 
meter.


.3 Peak Demand History:
.1 The controller shall monitor and record the peak (high and low) demand readings 


from the electric meter. Peak readings shall be recorded on a daily, month-to-
date, and year-to-date basis.


.4 Usage History:
.1 The controller shall monitor and record electric meter readings so as to provide a 


power consumption history. Usage readings shall be recorded on a daily, month-
to-date, and year-to-date basis.


.5 Demand Levels:
.1 The controller shall set the system demand level (adj.) based on the current 


power consumption readings from the electric meter. There shall be six daily 
time periods in which the demand shall be adjusted on three levels. These 
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demand levels shall be available for facility equipment to utilize for demand 
limiting.


.1 Demand Level 1: Power consumption has exceeded the first demand 
level threshold (adj.).


.2 Demand Level 2: Power consumption has exceeded the second demand 
level threshold (adj.).


.3 Demand Level 3: Power consumption has exceeded the third demand 
level threshold (adj.).


1.8 OUTSIDE AIR CONDITIONS (TYPICAL OF 1)
.1 The controller shall monitor the outside air temperature and humidity and calculate the 


outside air enthalpy on a continual basis. These values shall be made available to the 
system at all times.


.2 Alarm shall be generated as follows:
.1 Sensor Failure: Sensor reading indicates shorted or disconnected sensor. In the 


event of a sensor failure, an alternate outside air conditions sensor shall be 
made available to the system without interruption in sensor readings.


.3 If an OA Temp Sensor cannot be read, a default value of 65°F will be used.


.4 If an OA Humidity Sensor cannot be read, a default value of 50 % will be used.


.5 Outside Air Temperature History:
.1 The controller shall monitor and record the high and low temperature readings 


for the outside air. These readings shall be recorded on a daily, month-to-date, 
and year-to-date basis.


1.9 CEILING FANS
.1 Controller shall monitor average temperature and sensors located at 6000 elevator and 


sensors located at 1500 elevation. 
.2 When temperature difference between sensors is greater than 5°F, fans shall run 


minimum 30 minutes, and differential is less than 2°F.  
.3 Controls shall trend monthly and annual runtime of each fan.


1.10 DOOR OPERATION
.1 Controls shall trend frequency of door opening and duration for four (4) garage doors 


and seven (7) man doors on a annual and monthly basis.   


1.11 FRIDGE
.1 Controls shall monitor trend and alarm two (2) Eppendorf CryoCube Freezers through 


RS485 connection.  
.2 Provide for following virtual points:


.1 Interior temperature.


.2 Power outage.


.3 Battery.


.4 System Error.


.5 Air Filter.


END OF SECTION
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1 General
1.1 REFERENCES


.1 Canadian Standards Association (CSA)
.1 CSA C22.1-18, Canadian Electrical Code, Part 1, Safety Standard for Electrical 


Installations.
.2 CAN3-C235-83(R2000), Preferred Voltage Levels for AC Systems, 0 to 50,000 V.
.3 CSA Z462-12, Workplace Electrical Safety.


.2 Institute of Electrical and Electronics Engineers (IEEE) / National Electrical Safety Code 
Product Line (NESC).


.1 IEEE SP1122-2000, The Authoritative Dictionary of IEEE Standard Terms, 7th 
Edition.


1.2 DEFINITIONS
.1 Electrical terms used in electrical specifications and on electrical drawings are those 


defined by IEEE SP1122.


1.3 CARE, OPERATION AND START-UP
.1 Instruct Consultant and operating personnel in the operation, care and maintenance of 


systems, system equipment and components.
.2 Operating instructions to include following:


.1 Wiring diagrams, control diagrams, and control sequence for each principal 
system and item of equipment.


.2 Start up, proper adjustment, operating, maintenance, and shutdown procedures.


.3 Safety precautions.


.4 Procedures to be followed in event of equipment or component failure.


.5 Other items of instruction as recommended by manufacturer of the system or 
equipment.


.3 Print operating instructions in laminated plastic adjacent to equipment or systems 
interface.


.4 Arrange and pay for manufacturer's factory service technician to supervise start-up, 
installation, check, adjust, balance and calibrate components and instruct operating 
personnel.


.5 Provide these services for such period, and for as many visits as necessary to put 
equipment in operation, and ensure that operating personnel are conversant with all 
aspects of its care and operation.


1.4 DESIGN REQUIREMENTS
.1 Operating voltages: to CAN3-C235-83(R2000). 
.2 Motors, electric heating, control and distribution devices and equipment to operate 


satisfactorily at 60 Hz within normal operating limits established by above standard. 
Equipment to operate in extreme operating conditions established in above standard 
without damage to equipment.


1.5 SITE VISIT
.1 Prior to tender submission visit the site and become familiar with the job and all existing 


conditions which may affect the overall cost.  Ignorance of existing conditions will not be 
considered as basis for extra claims.  Refer to Division 01 - General Requirements for 
additional information.


1.6 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.
.1 Submit shop drawings for all electrical equipment unless otherwise indicated.
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.2 Submit wiring diagrams and installation details of equipment indicating proposed 
location, layout and arrangement, control panels, accessories, piping, ductwork, 
and other items that must be shown to ensure coordinated installation.


.3 Identify on wiring diagrams circuit terminals and indicate internal wiring for each 
item of equipment and interconnection between each item of equipment.


.4 Indicate on drawings clearances for operation, maintenance, and replacement of 
operating equipment devices.


.5 If changes are required, resubmit corrected shop drawings.
.2 Manufacturer's Field Reports: submit to Consultant within 7 days of review, verifying 


compliance of work and electrical system and instrumentation testing, as described in 
PART 3 - FIELD QUALITY CONTROL.


.3 Submit WHMIS MSDS information in accordance with Division 01 - General 
Requirements.


.4 Upon completion of work submit As-Built Drawings, Maintenance Manuals, and 
Submittals in accordance with Division 01 - General Requirements.


1.7 QUALITY ASSURANCE
.1 Quality Assurance: in accordance with Division 01 - General Requirements.
.2 All electrical work is to be carried out by qualified, licensed electricians or apprentices for 


the province of Prince Edward Island and the electrical contractor must have a valid 
contractor license issued by the province of Prince Edward Island.


.1 Permitted activities:  determined based on training level attained and 
demonstration of ability to perform specific duties.


.3 The Consultant reserves the right to approve the quality of material and workmanship, 
and to call for any tests which they deem necessary to establish the integrity of the 
installation during the progress of the work and a complete test of each system at the 
completion of the work.  The cost of such tests are not to be considered as extras.


.4 Health and Safety: in accordance with Division 01 - General Requirements.
.1 Protect exposed live equipment during construction for personnel safety.
.2 Shield and mark all live parts “LIVE 120 VOLTS”, or with appropriate voltage in 


English.
.3 Arrange for installation of temporary doors for rooms containing electrical 


distribution equipment.  Keep these doors locked except when distribution 
equipement is under direct supervision of an electrician.


.5 Quality Control: in accordance with Division 01 - General Requirements.
.1 Provide CSA certified equipment and material. Where CSA certified equipment 


and material is not available, submit such equipment and material to the 
authority having jurisdiction for approval before delivery to site.


.2 Submit test results of installed electrical systems and instrumentation.


.3 Upon completion of work, submit load balance report as described in PART 3 -
LOAD BALANCE.


.4 Submit certificate of acceptance from authority having jurisdiction upon 
completion of work to Consultant.


1.8 PERMITS, FEES AND INSPECTION
.1 Submit to Electrical Inspection Division and Supply Authority necessary number of 


drawings and specifications for examination and approval prior to commencement of 
work.


.2 Pay all associated fees.


.3 Notify Consultant of changes required by Electrical Inspection Division prior to making 
changes.


.4 Submit Certificates of Acceptance from Electrical Inspection Division or authorities 
having jurisdiction on completion of work to Consultant. 
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1.9 CO-ORDINATION
.1 Co-ordinate all work with work of other divisions to avoid conflict and notify Consultant if 


any changes are required.
.2 Locate electrical systems, equipment, and materials to provide minimum interference 


and maximum usable space.
.3 Contractor to locate all existing underground services before commencing work and be 


responsible for any damages caused by failure to coordinate with and preserve 
underground services.


.4 Where interference occurs, the Consultant must approve relocation of equipment and 
materials regardless of installation order.


.5 Notwithstanding the review of shop drawings, the Electrical Contractor may be required 
to relocate electrical equipment which interferes with the equipment of other trades, due 
to lack of co-ordination of the Electrical Contractor with other trades.  The cost of this 
relocation will be the responsibility of the Electrical Contractor and the Consultant will 
determine the extent of relocation required. 


.6 Leave space clear, and install equipment to accommodate future materials and/or 
equipment as indicated or specified, or to accommodate equipment and/or materials 
supplied by other Contractors.


.7 Verify that the spaces in which the equipment is to be installed is sufficient and install all 
equipment to maintain head room and clearances, to conserve space, comply with 
codes, and to ensure adequate space for future servicing.


.8 The Drawings for the Electrical work are diagrammatic performance Drawings only and 
are intended to convey the scope of work and indicate the general arrangement, 
locations, and size of equipment, conduit, fixtures, outlets, etc. The Drawings do not 
show Architectural, Mechanical, Structural or Civil details.


.9 Do not scale or measure Drawings, but obtain information regarding accurate 
dimensions, from the dimensions shown on the Architectural Drawings, Civil Drawings 
for site work, or by site measurements. Follow the Electrical Drawings only for layout of 
the work.


1.10 CUTTING AND PATCHING
.1 Electrical Contractor to inform all other divisions in time, of required electrical openings 


and/or penetrations.  Where this requirement is not met, the cost of all cutting and 
associated work to provide openings and/or penetrations will be the responsibility of the 
Electrical Contractor.  Obtain written approval of Structural Engineer before drilling 
through any beams.  Keep hole sizes to a minimum and be responsible to repair 
damage caused by lack of coordination.


1.11 DELIVERY, STORAGE AND HANDLING
.1 Provide Consultant with material delivery schedule within two weeks after award of 


Contract.
.2 Arrange for delivery access and unloading and/or storage areas with General Contractor.


1.12 INSPECTION OF WORK
.1 Periodic visits to the site during construction phase will take place to ascertain 


reasonable conformity to plans and specifications.  The Contractor will be responsible for 
the execution of their work in conformity with the construction documents, the Contract, 
and the requirements of the inspection authority. 


1.13 SCHEDULING OF WORK
.1 Note that the Owner intends to carry on business as usual throughout the Depot and 


work activities must be coordinated to maintain electrical services in occupied areas.  
Provide any required temporary work as required to minimize disruption to occupied 
areas within the Highway Depot.


.2 All power shutdowns or vehicular traffic detouring (as required for underground electrical 
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work through existing Highway Depot roadways) which affect the site operations must 
have prior approval of Owner and must be scheduled in writing at least 48 hours in 
advance with the Project Manager.


.3 Overtime work, and work outside normal work hours deemed necessary to meet the 
schedule are the responsibility of the Contractor and must meet the requirements of the 
PEI Employment Standards Act.  All costs resulting from such overtime work must be 
included in the Contractor's total tender price.


1.14 FIRE RATING OF PENETRATIONS
.1 Provide fire stopping and smoke seal materials at openings around cabling conduits 


passing through fire rated assemblies, as required to maintain fire rating equal to the fire 
rated assembly.


.2 Use ULC fire barrier products installed in accordance with manufacturers instructions at 
each penetration.


.3 Acceptable products for fire barrier products to be 3M #CP25 fire barrier caulk, #303 
putty, #FS 195 wrap and #CS195 sheet. 


2 Products 
2.1 PRIOR APPROVAL OF PRODUCTS


.1 The use of any product not listed by name in the specification must be approved by 
Consultant prior to tender submission.


.2 By using pre-approved product substitutions the Contractor accepts the responsibility 
and associated costs for all required modifications to circuitry, devices and wiring.  The 
Contractor is to submit shop drawings with deviation from the original design highlighted 
to the Consultant for review and approval prior to rough-in.


2.2 MATERIALS AND EQUIPMENT
.1 Provide materials and equipment in accordance with Division 01 - General 


Requirements.
.2 Equipment and material to be CSA certified. Where there is no alternative to supplying 


equipment which is not CSA certified, obtain special approval from Electrical Inspection 
Division prior to delivery and submit such approval as described in Part 1 - Submittals.


2.3 FINISHES
.1 Shop finish metal enclosure surfaces by application of rust resistant primer inside and 


outside, and at least two coats of finish enamel.
.1 Paint indoor electrical equipment enclosures light grey to EEMAC 2Y-1.


2.4 WARNING SIGNS
.1 As specified and to meet requirements of Electrical Inspection Department.
.2 Porcelain enamel decal signs, minimum size 175 x 250 mm.


2.5 WIRING TERMINATIONS
.1 Ensure lugs, terminals, screws used for termination of wiring are suitable for either 


copper or aluminum conductors.


2.6 EQUIPMENT IDENTIFICATION
.1 All junction and pull boxes are to be marked with an indelible ink marker to designate the 


circuit number of enclosed wiring, the designated panel name and electrical 
characteristics.  Where boxes are painted in exposed areas, information is to be written 
on inside of box cover.


.2 Identify electrical equipment with nameplates and labels as follows:
.1 Nameplates: Lamicoid 3 mm thick plastic engraving sheet, black white face, 


black white core, mechanically attached with self tapping screws.
.2 Sizes as follows:
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NAMEPLATE SIZES:
Size 1 10 x 50 mm 1 line 3 mm high letters
Size 2 12 x 70 mm 1 line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1 line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1 line 12 mm high letters
Size 7 25 x 100 mm 2 line 6 mm high letters


.3 Labels:
.1 Embossed plastic labels with 6 mm high letters unless specified otherwise.


.4 Wording on nameplates and labels to be approved by Consultant prior to manufacture.


.5 Allow for average of twenty-five (25) letters per nameplate and label.


.6 Identification to be English.


.7 Nameplate for transformers to indicate capacity, primary and secondary voltages and 
transformer number.


.8 Lamicoid nameplate installed on panelboards to indicate the following:
.1 Designated name of equipment.
.2 Voltage, number of phases and wires.
.3 Designation of power source.
.4 The following is an example:


__________________________________________________________
| |
|                          PANEL 'A'       120/208V - 3PH - 4W |
| |
|              FED FROM PANEL 'DP-A ' THROUGH 'TX-A' |
|_________________________________________________________|


.9 Lamicoid nameplates installed on combination starters, magnetic starters, manual 
starters and all various system controls, control panels, contactors, disconnect switches, 
and pull boxes to contain the following information:


.1 Designated name of equipment.


.2 Designated name of power source.


.3 Voltage, number of phases and wires.


.4 The following is an example:
__________________________________________________________
| |
|                               OVERHEAD DOOR OPERATOR |
| |
|                                  208V-1PH, FED FROM A-37                                  |
|_________________________________________________________|


2.7 WIRING IDENTIFICATION
.1 Identify wiring with indelible pre-printed self-adhesive vinyl tape, indicating panel and 


circuit number.  Wiring to be identified at both ends and at junction, pull boxes and 
splices.


.2 Maintain phase sequence and colour coding throughout.


.3 Colour code: to CSA C22.1-18, Canadian Electrical Code.


2.8 CONDUIT AND CABLE IDENTIFICATION
.1 Colour code conduits, boxes and metallic sheathed cables.
.2 Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or 
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floor, and at 15 m intervals.
.3 Colours: 25 mm wide prime colour and 20 mm wide auxiliary colour.


SYSTEM PRIME COLOR AUXILIARY COLOR
600V (normal) Yellow White
208/120V (normal) Yellow -------
Telephone Blue -------
Data Green Blue
Fibre Optic Cabling Orange -------
Fire Alarm Red -------
Access Control Purple -------
CCTV Purple Black
Low Voltage Controls Black -------


3 Execution 
3.1 NAMEPLATES AND LABELS


.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible 
and legible after equipment is installed.


3.2 LOCATION OF EQUIPMENT
.1 Change location of equipment at no extra cost or credit, providing distance does not 


exceed 3000 mm, and information is given before installation.


3.3 CONDUIT AND CABLE INSTALLATION
.1 Install conduit and sleeves prior to pouring of concrete. Sleeves through concrete: 


schedule 40 steel pipe, sized for free passage of conduit, and protruding 50 mm.
.2 If plastic sleeves are used in fire rated walls or floors, remove before conduit installation.
.3 Install cables, conduits and fittings to be embedded or plastered over, neatly and close 


to building structure so furring can be kept to minimum.
.4 Prior to rough-in, coordinate locations of conduit runs with other trades.


3.4 MOUNTING HEIGHTS
.1 Mounting height of equipment is from finished floor to centreline of equipment unless 


indicated otherwise.
.2 If mounting height of equipment is not specified or indicated, verify with Consultant 


before proceeding with installation.
.3 Install electrical equipment at the following heights:


.1 Local switches: 1200 mm.


.2 Wall receptacles:
.1 General: 450 mm.
.2 Above top of continuous baseboard heater: 200 mm.
.3 Above top of counters or counter splash backs: 175 mm.
.4 In mechanical rooms: 1400 mm.


.3 Panelboards: 1600 mm or as required by Code.


.4 Telephone and data outlets: 450 mm.


.5 Fire alarm manual stations: 1050 mm.


.6 Fire alarm visual and/or audible signal devices: 2400 mm.


.7 Fire alarm end-of-line resistors: 1800 mm.


.8 Wall mounted exit lights: 2400 mm.


.9 Emergency lighting heads: 2400 mm, unless specifically indicated otherwise on 
the Drawings.


.10 Luminaires:  as indicated in the Luminaire Schedule.
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3.5 CO-ORDINATION OF PROTECTIVE DEVICES
.1 Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed 


to required values and settings.


3.6 FIELD QUALITY CONTROL
.1 All electrical work to be carried out by qualified, licensed electricians or apprentices as 


per the conditions of the Provincial Act respecting manpower vocational training and 
qualification. Employees registered in a provincial apprentices program will be permitted, 
under the direct supervision of a qualified licensed electrician.


.1 Permitted activities are to be determined based on the level of training attained 
and the demonstration of ability to perform specific duties.


.2 The work of this division to be carried out by a Contractor who holds a valid Code 1 
Electrical Contractor License as issued by the Province.


.3 Load Balance:
.1 Measure phase current to panelboard with normal loads (lighting, fans, etc) 


operating at time of acceptance. Adjust branch circuit connections as required to 
obtain best balance of current between phases and record changes. 


.2 Measure phase voltages at loads and adjust step-down transformer taps to 
within 2% of rated voltage of equipment.  


.4 Conduct and pay for following tests in accordance with Division 01 - General 
Requirements.


.1 Distribution system including phasing, voltage, grounding and load balancing.


.2 Circuits originating from branch distribution panels.


.3 Lighting and its control.


.4 Motors and associated control equipment including sequenced operations of 
systems where applicable.


.5 Systems: fire alarm system, structured cabling including terminated, outside 
plant and fiber optic cabling and Owner's metering system.


.1 Testing of CCTV, access control and intrusion alarm wiring by this 
Contractor.  Testing and commissioning of CCTV, access control and 
intrusion alarm hardware for a complete and operable system to be 
completed by Others.


.5 Furnish manufacturer’s certificate or letter confirming that entire installation as it pertains 
to each system has been installed to manufacturer’s instructions.


.6 Insulation resistance testing for:
.1 Megger and record 350 – 600 V incoming feeder with a 1000 V instrument. 
.2 Check resistance to ground before energizing and record value.


.7 Provide instruments, meters, equipment and personnel required to conduct tests during 
and conclusion of project.


3.7 CLEANING
.1 Clean and touch up surfaces of shop-painted equipment scratched or marred during 


shipment or installation, to match original paint.
.2 Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent 


rusting.
.3 Clean luminaire lenses, housings, louvers, etc. upon completion of construction.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 26 05 00
Pandemic Warehouse Common Work Results - Electrical
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 7







Coles Associates Ltd. Architects & Engineers


1 General
1.1 REFERENCES


.1 Canadian Standards Association (CSA)
.1 CAN/CSA-C22.2 No.18-98 (R2003), Outlet Boxes, Conduit Boxes, Fittings and 


Associated Hardware.
.2 CSA C22.2 No.65-93 (R2008), Wire Connectors.


2 Products
2.1 MATERIALS


.1 Crimp style wire connectors, nylon insulated, with current carrying parts of copper alloy 
for conductors #16 AWG and smaller.


.2 Fork tongue or ring style connectors, nylon insulated crimp style.  Terminals for 
connecting conductors #16 AWG and smaller to screw down terminals.


.3 Pressure type wire connectors to: CSA C22.2 No.65, with current carrying parts of 
copper sized to fit copper conductors as required.  Use twist-on connectors for #14 AWG 
to #8 AWG conductors.


.4 Fixture type twist-on splicing connectors to: CSA C22.2 No.65, with current carrying 
parts of copper sized to fit copper conductors #10 AWG or less.


.5 Compression type connectors for connecting #6 AWG conductors and larger, unless 
indicated otherwise.


.6 Clamps or connectors for armoured cable, aluminum sheathed cable, Teck cable, 
flexible conduit, non-metallic sheathed cable as required to: CAN/CSA-C22.2 No.18.


3 Execution
3.1 INSTALLATION


.1 Remove insulation carefully from ends of conductors and:
.1 Install mechanical pressure type connectors and tighten screws with appropriate 


compression tool recommended by manufacturer. Installation is to meet 
secureness tests in accordance with CSA C22.2 No.65.


.2 Install fixture type connectors and tighten. Replace insulating cap.


.3 Install crimp style connectors with snap-on nylon caps on splices and joints on 
branch circuits.


.2 All connections are to be made electrically and mechanically secure.  Size and type of 
connector to be in accordance with manufacturers recommendations for each wire size 
and combination of wires.


3.2 RESTRICTIONS
.1 Circuit splices are NOT permitted in equipment enclosures or electrical panelboards or 


locations deemed inaccessible.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical.


.2 Section 26 05 20 - Wire and Box Connectors (0-1000V).


.3 Section 26 05 29 - Hangers and Supports for Electrical Systems.


.4 Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings.


.5 Section 26 05 43.01 - Installation of Cables in Trenches and in Ducts.


.6 Section 26 50 00 - Lighting.  


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA C22.2 No. 03-96, Test Methods for Electrical Wires and Cables.


.2 CAN/CSA C22.2 No. 131, Type TECK 90 Cable.


2 Products
2.1 BUILDING WIRES


.1 Conductors: stranded for #8 AWG and larger, solid for #10 AWG and smaller.


.2 Minimum size to be #12 AWG for lighting and power, #14 AWG for controls, #16 AWG for 
low voltage.


.3 Conductors to be sized as indicated, with 600 V insulation of cross-linked thermosetting 
polyethylene material rated RW90 XLPE and RWU90 XLPE as indicated.  Provide 
RWU90 XLPE rated cable for underground wiring related to new service entrance 
feeders and site lighting circuits. RWU90 XLPE not required under interior floor slabs.


.4 Single conductor metal sheathed cables are not permitted .


.5 Aluminum Composite Material (ACM) conductors will be permitted as an acceptable 
alternative to copper conductors for service, and panel feeders in excess of 60 A.  ACM 
conductors are not to be terminated with copper bodied connectors, and all ACM 
conductor ends are to be treated with an oxide retardant coating prior to termination. The 
use of ACM conductors must be approved by the Consultant prior to tender submission. 
Exact size of ACM conductors as an alternate to copper conductors are to be verified by 
the Consultant prior to rough-in.


2.2 TECK CABLE
.1 Cable: to CAN/CSA C22.2 No. 131.
.2 Conductors:


.1 Grounding conductor: copper. 


.2 Circuit conductors: copper, size as indicated.
.3 Insulation:


.1 Chemically cross-linked polyethylene (XLPE), rated RW90, 600 V.
.4 Inner jacket: polyvinyl chloride material.
.5 Armour: interlocking aluminum. 
.6 Overall covering: thermoplastic polyvinyl chloride material.
.7 Fastenings:


.1 One hole steel straps to secure surface cables 50 mm and smaller. Two hole 
steel straps for cables larger than 50 mm.


.2 Channel type supports for two or more cables at 1500 mm centers.


.3 Threaded rods: 6 mm dia. to support suspended channels.
.8 Connectors:


.1 Watertight spin-on style connectors or type approved for TECK cable.
.1 Acceptable material:
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.1 Thomas & Betts - Star Teck.


2.3 ARMOURED CABLES
.1 Conductors: insulated, copper, size as indicated.
.2 Type: AC90.
.3 Armour: interlocking type fabricated from aluminum strip.
.4 Connectors: standard as required, complete with double split rings in accordance with 


Section 26 05 20 - Wire and Box Connectors (0 - 1000 V).  


2.4 CONTROL CABLES
.1 Type LVT: 2 soft annealed copper conductors, sized as indicated, with thermoplastic 


insulation, outer covering of thermoplastic jacket.
.2 Low energy 300 V control cable: stranded annealed copper conductors sized as 


indicated, with PVC insulation type TW -40°C polyethylene insulation with shielding of 
tape coated with paramagnetic material wire braid over each conductor and overall 
covering of PVC jacket.


2.5 NON-METALLIC SHEATHED CABLE
.1 Non-metallic sheathed copper cable type:  NMD90 nylon, size as indicated, will be 


permitted only where concealed in wooden stud work construction.  Exposed NM90 will 
not be permitted.


3 Execution
3.1 WIRING METHODS


.1 All work to be concealed in finished areas where possible.


.2 All work in or through fire rated structures to be in accordance with Section 26 05 00 -
Common Work Results - Electrical.


.3 Panelboard feeders:  building wire in conduit.


.4 Branch circuit work:
.1 Concealed work in wall partitions or above in accessible ceilings:  building wire in 


conduit or armoured cable.
.1 NMD90 will be permitted when concealed in wooden stud construction. 


.2 Horizontal work above accessible ceilings:  building wire in conduit or armoured 
cable.


.3 Surface work in unfinished areas:  building wire in conduit.
.5 Drops to light fixtures to be building wire in flexible conduit or armoured cable, maximum 


length 1.5 m.
.6 Branch circuit wiring to be sized for a maximum voltage drop of 3%, and no greater than 


5% across the entire circuit length from service to point of utilization, in accordance with 
Section 8 of CSA 22.1-18.


.1 15A branch circuits to be wired with: 
.1 #12 AWG up to 24m.
.2 #10 AWG up to 38m
.3 #8 AWG up to 61m.


.2 20A branch circuits to be wired with:
.1 #12 AWG up to 18m.
.2 #10 AWG up to 29m.
.3 #8 AWG up to 46m.


3.2 GENERAL CABLE INSTALLATION
.1 Support cables in accordance with Section 26 05 29 - Hangers and Supports for 


Electrical Systems.
.2 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors 
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(0-1000 V).
.3 Cable Colour Coding: to Section 26 05 00 - Common Work Results - Electrical.
.4 Conductor length for parallel feeders to be identical.
.5 Lace or clip groups of feeder cables at distribution centres, pull boxes, and termination 


points.
.6 Wiring in walls: typically drop or loop vertically from above to better facilitate future 


renovations.  Generally wiring from below and horizontal wiring in walls to be avoided 
unless indicated otherwise.


.7 Provide numbered wire collars for control wiring.  Numbers to correspond to control shop 
drawing legend.  Obtain wiring diagram for control wiring.


3.3 INSTALLATION OF BUILDING WIRES
.1 Install wiring as follows:


.1 In conduit systems in accordance with Section 26 05 34 - Conduits, Conduit 
Fastenings and Conduit Fittings.


.2 In trenches and underground ducts in accordance with Section 26 05 43.01 -
Installation of Cables in Trenches and Ducts. 


.3 In surface and lighting fixture raceways in accordance with Section 26 50 00 -
Lighting.  


3.4 INSTALLATION OF TECK CABLE 0 - 1000 V
.1 Install Teck cables where indicated.


.1 Group cables wherever possible on channels.
.2 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors (0 -


1000 V).  


3.5 INSTALLATION OF ARMOURED CABLES
.1 Group cables wherever possible.
.2 Use permitted only for work in movable partitions and vertical power supply drops to 


lighting fixtures.
.3 Install anti-shorts as required.
.4 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors (0 -


1000 V).  


3.6 INSTALLATION OF CONTROL CABLES
.1 Controls wiring for mechanical systems to be completed by the Controls Contractor.  All 


other controls wiring to be completed by the Electrical Contractor.
.2 Install control cables in conduit as indicated.
.3 Ground control cable shield.
.4 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors (0 -


1000 V).  


3.7 INSTALLATION OF NON-METALLIC SHEATHED CABLE
.1 Install cables.
.2 Install straps and box connectors to cables as required.
.3 Use permitted when concealed in wood stud construction only.


3.8 RESTRICTIONS
.1 Splices in wire and cable #6 AWG and larger is not permitted.
.2 Flexible conduit or armoured cable drops to luminaires are to be installed from junction 


box to luminaires, loops between luminaires is not permitted. 
.3 Wiring and cabling, both concealed and exposed, is to be installed parallel and/or 


perpendicular to building lines in a clean, organized and professional fashion.  Where 
possible, wiring and cabling is to follow a common pathway.
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3.9 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical.
.2 Perform tests using method appropriate to site conditions and to approval of Consultant 


and local authority having jurisdiction over installation.
.3 Perform tests before energizing electrical system.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 – Common Work Results - Electrical.


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA C22.1-18, Canadian Electrical Code, Part 1, Safety Standard for Electrical 
Installations.


.2 CAN3-C235-83(R2000), Preferred Voltage Levels for AC Systems, 0 to 50,000 V.


.3 CSA Z462-12, Workplace Electrical Safety.
.2 Institute of Electrical and Electronics Engineers (IEEE) / National Electrical Safety Code 


Product Line (NESC).
.1 IEEE SP1122-2000, The Authoritative Dictionary of IEEE Standard Terms, 7th 


Edition.


2 Products
2.1 EQUIPMENT


.1 Rod electrodes: copper clad steel 19 mm dia by 3 m long or plate type pending written 
approval of Consultant.


.2 Grounding conductors: bare stranded copper, soft annealed, size as indicated.


.3 Insulated grounding conductors: green, type RW90, copper, size as indicated. 


.4 Ground bus: copper, size as indicated, complete with insulated supports, fastenings, 
connectors.


.5 Non-corroding accessories necessary for grounding system, type, size, material as 
indicated, including but not necessarily limited to:


.1 Grounding and bonding bushings.


.2 Protective type clamps.


.3 Bolted mechanical type conductor connectors, as required by local authority 
having jurisdiction.


.4 Bonding jumpers, straps.


.5 Pressure wire connectors.


3 Execution
3.1 INSTALLATION GENERAL


.1 Install complete permanent, continuous grounding system including, electrodes, 
conductors, connectors, and accessories. 


.2 Install connectors in accordance with manufacturer's instructions.


.3 Protect exposed grounding conductors from mechanical injury.


.4 Make buried connections, and connections to electrodes, using suitable copper bolted 
mechanical type conductor connectors. Thermite weld connections are not permitted.


.5 Use mechanical connectors for grounding connections to equipment provided with lugs.


.6 Soldered joints not permitted.


.7 Install a bonding wire in all conduits.  Where EMT is used, run insulated copper ground 
wire in conduit.


.8 Install internal bonding wire for flexible conduit, connected at both ends to grounding 
bushing, solderless lug, clamp or cup washer and screw. 


.9 Make grounding connections in radial configuration only, with connections terminating at 
single grounding point.  Loop connections will not be permitted.


.10 Bond single conductor, metallic armoured cables to cabinet at supply end and load end.
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3.2 ELECTRODES
.1 Install rod type electrodes and make grounding connections.
.2 Bond multiple electrodes together.
.3 Use size copper conductors for connections to electrodes as required by CSA 22.1-18, 


Section 10.
.4 Make special provision for installing electrodes that will give acceptable resistance to 


ground value where rock or sand terrain prevails. Ground as indicated.


3.3 SYSTEM AND CIRCUIT GROUNDING
.1 Install system and circuit grounding connections to neutral of primary 600 V system, 


secondary 208 V system.


3.4 EQUIPMENT GROUNDING
.1 Install grounding connections to typical equipment included in, but not necessarily limited 


to following list. Service equipment, transformers, frames of motors, starters, control 
panels, building steel work, distribution panels.


3.5 GROUNDING BUS
.1 Install copper grounding bus mounted on insulated supports on wall of electrical room.
.2 Ground items of electrical equipment in electrical room to ground bus with individual 


bare stranded copper connections size as required by CSA 22.1-18, Section 10.


3.6 COMMUNICATION SYSTEMS
.1 Install grounding connections for fire alarm and communication systems as follows:


.1 Communications: ground system in accordance with Specification Section 27 05 
26 - Grounding and Bonding for Communication Systems.


.2 Fire alarm systems as indicated and in accordance with the manufacturers 
grounding instructions.


3.7 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section 26 05 00 – Common Work Results - Electrical.
.2 Perform ground continuity and resistance tests using method appropriate to site 


conditions and to approval of Consultant and local authority having jurisdiction over 
installation.


.3 Perform tests before energizing electrical system.


.4 Disconnect ground fault indicator during tests.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical.


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA C22.2 No. 18.4-04 (R2009), Hardware for the support of Conduit, Tubing, 
and Cable (Bi-National Standard with UL 2239).


2 Products
2.1 SUPPORT CHANNELS


.1 U shape, size 41 x 41 mm, 2.5 mm thick, surface mounted suspended as required.


2.2 SPECIFIC PURPOSE SUPPORTS
.1 Specific purpose heat treated, spring steel fasteners to support boxes, conduit and cable 


from main structure and channels.


3 Execution
3.1 INSTALLATION


.1 Secure equipment to concrete with expandable inserts.


.2 Secure surface mounted equipment with bar type box hangers. Ensure that box hangers 
are adequately supported to carry weight of equipment specified before installation.


.3 Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps 
designed as accessories to basic channel members.


.4 Fasten exposed conduit or cables to building construction or support system using 
straps.


.1 One-hole steel straps to secure surface conduits and cables 50 mm and smaller.


.2 Two-hole steel straps for conduits and cables larger than 50 mm.


.3 Strap branch circuit wiring at box locations and at every 900 mm.
.5 Suspended support systems.


.1 Support individual cable or conduit runs with 6 mm dia threaded rods and spring 
clips.


.2 Support 2 or more cables or conduits on channels supported by 6 mm dia 
threaded rod hangers where direct fastening to building construction is 
impractical.


.6 For surface mounting of two or more conduits use channels at 1.5 m on centre spacing.


.7 Provide metal brackets, frames, hangers, clamps and related types of support structures 
where indicated or as required to support conduit and cable runs.


.8 Ensure adequate support for raceways and cables dropped vertically to equipment 
where there is no wall support.


.9 Install fastenings and supports as required for each type of equipment cables and 
conduits, and in accordance with manufacturer's installation recommendations.


.10 Electrical boxes concealed in hollow gypsum board walls to be supported by specific 
purpose brackets or clips designed for stud wall construction.


3.2 RESTRICTIONS
.1 Do not use wire lashing, wood blocking, nylon or plastic strap ('Ty-Wraps') to support or 


secure raceways or cables.
.2 Do not use supports or equipment installed for other trades for conduit or cable support 


except with permission of other trade and approval of Consultant.  
.3 Do not install cable, raceway, or boxes directly to underside of roof deck, maintain a 
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minimum separation of 35mm.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 – Common Work Results – Electrical.


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA C22.1-18, Canadian Electrical Code, Part 1, 24th Edition.


1.3 SUBMITTALS
.1 Provide shop drawings and product data in accordance with Division 01 - General 


Requirements.


2 Products
2.1 JUNCTION AND PULL BOXES


.1 Welded steel construction with screw-on flat covers for surface mounting.


.2 Covers with 25 mm minimum extension all around, for flush-mounted pull and junction 
boxes.


.3 Covers with turned edges for surface-mounted junction boxes.


3 Execution
3.1 JUNCTION AND PULL BOXES INSTALLATION


.1 Install pull boxes in inconspicuous, but accessible locations.


.2 Only main junction and pull boxes are indicated. Install pull boxes so as not to exceed 30 
m of conduit run between pull boxes.


3.2 IDENTIFICATION
.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work 


Results - Electrical.
.2 Install size 2 identification labels indicating system name voltage and phase or box 


designation as indicated.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 – Common Work Results – Electrical.


.2 Section 26 05 29 – Hangers and Supports for Electrical Systems.


.3 Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings.


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA C22.2 No. 18-98 (R2003), Outlet Boxes, Conduit Boxes, and Fittings and 
Associated Hardware, a National Standard of Canada.


.2 CSA 22.1-18, Canadian Electrical Code, Part 1, 24th Edition.


2 Products
2.1 OUTLET AND CONDUIT BOXES GENERAL


.1 Size boxes in accordance with CSA C22.1-18. 


.2 102 mm square or larger outlet boxes as required.


.3 Gang boxes where wiring devices are grouped.


.4 Blank cover plates for boxes without wiring devices.


.5 120 V outlet boxes for 120 V switching devices.


.6 Combination boxes with steel barriers where outlets for more than one system are 
grouped.


2.2 GALVANIZED STEEL OUTLET BOXES
.1 Electro-galvanized steel single and multi gang flush device boxes for flush installation, 


minimum size 76 x 50 x 38 mm or as indicated. 102 mm square outlet boxes when more 
than one conduit enters one side with extension and plaster rings as required.


.2 Electro-galvanized steel utility boxes for outlets connected to surface-mounted EMT 
conduit, minimum size 102 x 54 x 48 mm.


.1 Screw-on, turned edge covers for surface mounted boxes.
.3 102 mm square outlet boxes with extension and plaster rings for flush mounting devices 


in finished plaster walls.
.4 102 mm square or octagonal outlet boxes for luminaires.


2.3 CONDUIT BOXES
.1 Cast FS or FD aluminum boxes with factory-threaded hubs and mounting feet for 


surface wiring of switches and receptacle.


2.4 FITTINGS - GENERAL
.1 Bushing and connectors with nylon insulated throats.
.2 Knock-out fillers to prevent entry of debris.
.3 Conduit outlet bodies for conduit up to 32 mm and pull boxes for larger conduits.
.4 Double locknuts and insulated bushings on sheet metal boxes.
.5 Double split rings for AC90 terminations.


3 Execution
3.1 INSTALLATION


.1 Support boxes independently of connecting conduits.


.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of 
debris during construction. Remove upon completion of work.


.3 For flush installations mount outlets flush within finished walls using plaster rings to 
permit wall finish to come within 6 mm of opening.
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.4 Provide correct size of openings in boxes for conduit and armoured cable connections. 
Reducing washers are not allowed.


.5 Vacuum clean interior of outlet boxes before installation of wiring devices.


.6 Identify systems for outlet boxes in accordance with Section 26 05 00 - Common Work 
Results - Electrical.


.7 Outlet boxes and conduit boxes to be flush mounted in new construction, unless 
indicated otherwise on the drawings.


.8 Install vapour barrier boxes around all galvanized steel device boxes recess mounted in 
exterior walls and structures.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 26 05 32
Pandemic Warehouse Outlet Boxes, Conduit Boxes and Fittings
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


1 General
1.1 REFERENCES


.1 Canadian Standards Association (CSA)
.1 CSA C22.2 No. 56-04, Flexible Metal Conduit and Liquid-Tight Flexible Metal 


Conduit.
.2 CSA C22.2 No. 83-M1985 (R2003), Electrical Metallic Tubing.
.3 CSA C22.2 No. 211.2 (R2011), Rigid PVC (Unplasticized) Conduit.
.4 CSA C22.2 No. 18.3-12, Conduit, Tubing, and Cable Fittings (Tri-National 


Standard with ANCE NMX-J-017 & UL 514B).
.5 CSA 22.1-18, Canadian Electrical Code, Part 1, 24th Edition.


1.2 SUBMITTALS
.1 Provide shop drawings and product data in accordance with Division 01 - General 


Requirements.


1.3 LOCATION OF CONDUITS
.1 Drawings do not show all conduits.  Those shown are in diagramatic form only.


2 Products
2.1 CONDUITS


.1 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with steel set-screw couplings 
and connectors.


.2 Rigid pvc conduit: to CSA C22.2 No. 211.2.


.3 Flexible metal conduit: to CSA C22.2 No. 56, aluminum flexible metal.


2.2 CONDUIT FASTENINGS
.1 One hole steel straps to secure surface conduits 50 mm and smaller. Two hole steel 


straps for conduits larger than 50 mm.
.2 Channel type supports for two or more conduits spaced every 1.5 m on center.
.3 Threaded rods, 6 mm dia., to support suspended channels.


2.3 CONDUIT FITTINGS
.1 Fittings: To CAN/CSA C22.2 No. 18.3, manufactured for use with conduit specified. 


Coating: same as conduit.
.2 Factory "ells" where 90° bends are required for 25 mm and larger conduits, unless 


indicated otherwise.
.3 Ensure conduit bends other than factory “ells” are made with an approved bender.  


Making offsets and other bends by cutting and rejoining 90 degree bends is not 
permitted.


.4 Connectors and couplings for EMT. Steel set-screw type, size as required. 


2.4 EXPANSION FITTINGS FOR RIGID CONDUIT
.1 Watertight expansion fittings with integral bonding jumper suitable for 100mm linear 


expansion and 19 mm deflection in all directions.
.2 Weatherproof expansion fittings for linear expansion at entry to panel.


2.5 FISH CORD
.1 Polypropylene.


2.6 SEALANT
.1 Low VOC mastic compound.


.1 Acceptable material:
.1 DS-321.
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.2 Flex Grip.


.3 Kingco 11-600.


3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets.


3.2 INSTALLATION
.1 Install all conduit, conduit fittings and accessories in accordance with CSA 22.1-18, in a 


manner that does not alter, change or violate any part of the installed system 
components or the certification of the components.


.2 Install conduits to conserve headroom in exposed locations and cause minimum 
interference in spaces through which they pass.


.3 Conceal conduits where possible, except in mechanical and electrical service rooms.


.4 Surface mount conduits except in finished areas or as indicated. 


.5 Use electrical metallic tubing (EMT) except in cast concrete and above 2.4 m not subject 
to mechanical injury, as well as concealed work in masonry construction. 


.6 Use rigid PVC conduit underground and buried in or under concrete slab on grade.


.7 Use flexible metal conduit for connection to motors in dry areas, and for connection to 
recessed LED fixtures without a prewired outlet box. 


.8 Use liquid tight flexible metal conduit for connection to motors or vibrating equipment in 
damp, wet or corrosive locations.


.9 Use AC-90 for vertical power supply drops to luminaires.


.10 Minimum conduit size for lighting and power circuits: 19 mm. 12 mm conduit is 
acceptable for switch leg drops only where one two-wire circuit and ground is required. 


.11 Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original 
diameter.


.12 Mechanically bend steel conduit over 19 mm dia.


.13 Install fish cord in empty conduits.


.14 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits.


.15 Dry conduits out before installing wire.


3.3 SURFACE CONDUITS
.1 Run parallel or perpendicular to building lines.
.2 Group conduits wherever possible on suspended channels.
.3 Do not pass conduits through structural members except as indicated.
.4 Do not locate conduits less than 75 mm parallel to steam or hot water lines with 


minimum of 25 mm at crossovers.


3.4 CONCEALED CONDUITS
.1 Run parallel or perpendicular to building lines.
.2 Do not install horizontal runs in masonry walls.
.3 Do not install conduits in concrete toppings.


3.5 CONDUITS IN CAST-IN-PLACE CONCRETE
.1 Locate to suit reinforcing steel. Use rigid PVC conduit.
.2 Protect conduits from damage where they stub out of concrete.  
.3 Install sleeves where conduits pass through slab or wall.
.4 Provide oversized sleeve for conduits passing through waterproof membrane, before 
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membrane is installed. Use cold mastic between sleeve and conduit.


3.6 CONDUITS UNDERGROUND
.1 Slope conduits to provide drainage.
.2 Waterproof joints (PVC excepted) with heavy coat of bituminous paint.


3.7 CLEANING
.1 On completion and verification of performance of installation, remove surplus materials, 


excess materials rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical.


1.2 REFERENCES
.1 Canadian Standards Association, (CSA)


2 Products
2.1 MARKER TAPE


.1 Metal detectable polyethylene marker tape: 75 mm wide for direct burial.


.2 Marker tape to be red in colour with the words "CAUTION ELECTRIC LINE 
BURIED BELOW" in large black letters.


2.2 SEALANT
.1 Low VOC mastic compound.


.1 Acceptable material:
.1 DS-321.
.2 Flex Grip.
.3 Kingco 11-600.


3 Execution
3.1 CABLE INSTALLATION IN DUCTS


.1 Install cables as indicated in ducts.
.1 Do not pull spliced cables inside ducts.


.2 Install multiple cables in duct simultaneously.


.3 Use CSA approved lubricants of type compatible with cable jacket to reduce pulling 
tension.


.4 To facilitate matching of colour coded multiconductor control cables reel off in same 
direction during installation.


.5 Before pulling cable into ducts and until cables are properly terminated, seal ends of 
lead covered cables with wiping solder; seal ends of non-leaded cables with moisture 
seal tape.


.6 After installation of cables, seal duct ends with duct sealing compound.


3.2 MARKER TAPE
.1 Install marker tape 300 mm below grade as indicated, continuous over full length of 


cables and ducts.


3.3 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical. 
.2 Perform tests using qualified personnel. Provide necessary instruments and equipment.
.3 Check phase rotation and identify each phase conductor of each feeder.
.4 Check each feeder for continuity, short circuits and grounds. Ensure resistance to 


ground of circuits is not less than 50 megohms.
.5 Pre-acceptance tests for new incoming service feeders from the Highway Depot 


Electrical Building .
.1 After installing cable but before splicing and terminating, perform insulation 


resistance test with megger on each phase conductor.
.2 Check insulation resistance after each splice and/or termination to ensure that 


cable system is ready for acceptance testing.
.6 Acceptance Tests
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.1 Ensure that terminations and accessory equipment are disconnected.


.2 Ground shields, ground wires, metallic armour and conductors not under test.
.7 Provide Consultant with list of test results showing location at which each test was 


made, circuit tested and result of each test. 
.8 Remove and replace entire length of cable if cable fails to meet any of test criteria.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical.


.2 Section 26 50 00 - Lighting.


1.2 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.


1.3 SYSTEM DESCRIPTION
.1 Occupancy sensors to turn lighting on when entering a controlled area and off after the 


area is vacated.
.2 Products sourced from a single manufacturer.


2 Products
2.1 TECHNOLOGY


.1 Passive infrared (PIR) sensing systems are passive and react only to energy sources.  
They detect the difference between heat emitted by the human body and the 
background space.


.2 Ultrasonic sensors (US) detect volumetric motion using the Doppler Principle to sense 
movement.


.3 Dual technology (DT) sensors use both PIR and US technologies.


2.2 PASSIVE INFRARED AUTOMATIC WALL SWITCH
.1 Advanced PIR technology wall switch to provide automatic control of lighting.
.2 Programmable for either Manual-ON or Automatic-ON.
.3 Digital time delay of 15 seconds to 30 minutes.
.4 LED to indicate occupancy detection.
.5 Adjustable unit sensitivity.
.6 No minimum load requirement.
.7 Compatible with all load types.
.8 Five-year warranty.
.9 Load: up to 800 W @ 120 V.
.10 Minimum coverage: 180 deg. - 290 sq.ft.
.11 Finish: White.
.12 Acceptable material:


.1 Lutron #4-MS-OPS6M2-DV


.2 Cooper Greengate #OSW-P-0801-120-W.


.3 Wattstopper #PW-100.


2.3 DUAL TECHNOLOGY CEILING SENSOR
.1 Combination 40kHz frequency ultrasonic transmission and PIR Technology coiling 


sensor.
.2 Digital time delay of 15 seconds to 30 minutes (fixed), walk-through or test-mode.
.3 Sensitivity adjustment.
.4 2000 sq.ft. of walking motion mounted at 3000mm.
.5 Dimensions: 113mm diameter, 25mm deep.
.6 Five year warranty.
.7 Finish: white.
.8 Acceptable material:


.1 Lutron #LOS-CDT-2000.
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.2 Cooper Greengate #OAC-U-1000.


.3 WattStopper #DT-305.


2.4 POWER PACK WITH RELAY
.1 Power pack to provide 24 VDC operating voltage to occupancy sensors and control 


lighting loads with auxiliary relay.
.2 Auto-On or Manual-On selectable operating mode.
.3 Power: 120 VAC input, 24 VDC output.
.4 Relay load ratings: 20 A load (1 HP).
.5 Plenum rated.
.6 Five year warranty.
.7 Acceptable material:


.1 Lutron #PP120-H.


.2 Wattstopper #BZ-150.


.3 Cooper Greengate #SPD20-MV-NO.


3 Execution
3.1 INSTALLATION


.1 Obtain complete installation instructions from manufacturer prior to rough-in.


.2 Review sensor locations on site prior to rough-in and install in location that provides 
maximum sensor coverage but confines coverage to the room or area.  Motion outside 
the room or area is not to activate lighting within the room.


.3 Locate occupancy sensors on vibration-free surfaces at least 1.8 m away from air vents 
and destratification fans. 


.4 Wire sensors into circuits as indicated to control luminaires in the indicated areas of 
coverage.


.5 Program sensors and timers with time delay off set to 10 minutes, at medium sensitivity. 


.6 Occupancy sensors are to be individually adjusted in accordance with the 
manufacturer's recommendations for the specific room or area in which they are 
installed, taking into account room/area shape, size and usage.


.7 Complete a functional test for acceptable operation by walking through each occupancy 
controlled zone with the Departmental Representative:  Adjust sensor delay time and 
sensitivity as required.  


.8 Demonstrate complete system operation to the satisfaction of the Departmental 
Representative.


3.2 COMMISSIONING
.1 The system must be completely commissioned prior to interim inspection to verify 


optimum operation.
.2 Sensors must be added or relocated and patterns adjusted as required to eliminate 


nuisance turning on/off of luminaires.


END OF SECTION
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1 General
1.1 SECTION INCLUDES


.1 Materials and components for dry type transformers up to 600 V primary, equipment 
identification and transformer installation.


1.2 RELATED REQUIREMENTS
.1 Section 26 05 00 - Common Work Results - Electrical.
.2 Section 26 05 28 - Grounding - Secondary.


1.3 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA-C22.2 No.47, Air-Cooled Transformers (Dry Type).


.2 CSA C9-02 (R2007), Dry-Type Transformers.


.3 CSA-C802.2-06, Minimum Efficiency Values for Dry Type Transformers.
.2 National Electrical Manufacturers Association (NEMA)


1.4 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements for each type and size of transformer indicated.
.2 Shop drawings to include: 


.1 Rated nameplate data, capacities, weights, dimensions, minimum clearances, 
installed devices and features including:


.1 kVA rating.


.2 Primary and secondary voltages.


.3 Insulation class and type.


.4 K-Factor rating.


.5 Basic Impulse Level (BIL).
.2 Efficiency Data in conformance with CSA C802.2-06


1.5 DELIVERY, STORAGE, AND HANDLING
.1 Deliver, store and handle materials in accordance with Division 01 - General 


Requirements and with manufacturer's written instructions.


1.6 MAINTENANCE MATERIALS
.1 Provide Maintenance Materials in accordance with Division 01 - General Requirements.
.2 Maintenance Materials to include:


.1 Recommended periodic inspection and maintenance procedures.


.2 Recommended environmental conditions.


2 Products
2.1 DRY TYPE DISTRIBUTION TRANSFORMERS


.1 Factory-assembled and tested, air-cooled units for 60 Hz service.


.2 Use transformers which are in accordance with CAN/CSA-C22.2 No. 47, CSA-C9, and 
CAN/CSA-C802.2.


.3 Cores: Grain-oriented, non-aging silicon steel, one leg per phase.


.4 Coils: Continuous windings without splices except for taps.
.1 Internal Coil Connections: Brazed or pressure type.
.2 Coil Material: Copper. 


.1 Aluminum wound coil will be permitted so long as overall enclosure size 
suits spatial layout as indicated on the Drawing and requirements of CSA 
22.1-18.


.5 Enclosure: Ventilated, CSA type 1 and removable metal front panel.
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.6 Transformer Enclosure Finish:  in accordance with Section 26 05 00 - Common Work 
Results - Electrical.


.7 Two 2.5 percent taps above and two 2.5 percent taps below normal full capacity.


.8 Insulation Class:  Class H, 150°C temperature rise.  


.9 Impedance at 170°C: 4.8% max.


.10 BIL:  1.2 kV Class.


.11 Sound level not to exceed 55 dB.  Factory installed isolation pads between enclosure 
and core.


.12 Electrostatic Shielding: Each winding shall have an independent, single, full-width 
copper electrostatic shield arranged to minimize inter-winding capacitance.


.13 Voltage regulation to be 4% or better.


.14 K-factor of 4.


.15 Transformers: 'TX-A' & 'TX-B'
.1 30 kVA, 3-phase, 3 wire, 600 V primary; 120/208 V secondary, 3-phase, 4 wire, 


Delta-Wye configuration.
.2 CSA type 1 enclosure.
.3 Floor mounted.


2.2 EQUIPMENT IDENTIFICATION
.1 Provide a size 7 identification nameplate in accordance with Section 26 05 00 - Common 


Work Results - Electrical.


2.3 MANUFACTURERS / ACCEPTABLE MATERIAL
.1 Bemag.
.2 Delta.
.3 Hammond.
.4 Schneider.
.5 Cutler-Hammer.
.6 Siemens.
.7 Rex.


3 Execution
3.1 EXAMINATION


.1 Verify that field measurements are as needed to maintain working clearances and 
ventilation required by CSA C22.1-18 and manufacturer's written instructions.


.2 Mount transformer in a level and upright position.


.3 Mount transformer on the floor.


.4 Loosen isolation pad bolts until no compression is visible.


.5 Ground equipment according to Section 26 05 28 - Grounding - Secondary.


.6 Make primary and secondary connections in accordance with manufaturer's wiring 
instructions.


.7 Remove shipping supports only after transformer is installed and just before energizing.


.8 Energize transformer, verify acceptable secondary no-load voltage, and incrementally 
apply load.  Verify that transformer internal temperature is within acceptable range.


.9 Monitor transformer secondary voltage at each unit for at least 4 hours under typical load 
conditions.  Adjust transformer taps to provide optimum voltage conditions at secondary 
terminals.  Optimum is defined as not exceeding name plate voltage plus 10 percent and 
not being lower than name plate voltage minus 3 percent at maximum load conditions.  


.10 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical.


END OF SECTION
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1 General
1.1 SECTION INCLUDES


.1 Materials and installation for standard breaker type panelboards.


1.2 RELATED REQUIREMENTS
.1 Section 26 05 00 – Common Work Results - Electrical.
.2 Section 26 28 16.02 - Moulded Case Circuit Breakers.


1.3 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA C22.2 No.29, Panelboards and enclosed Panelboards.


1.4 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.
.2 Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity 


and enclosure dimensions.


2 Products
2.1 PANELBOARDS


.1 Panelboards: to CSA C22.2 No.29 and product of one manufacturer.
.1 Install circuit breakers in panelboards before shipment.
.2 In addition to CSA requirements manufacturer's nameplate must show fault 


current that panel including breakers has been built to withstand.
.2 240V or 600V panelboards as indicated: bus and breakers rated for 10,000 A 


(symmetrical) minimum interrupting capacity for 240V and 18,000A (symmetrical) 
minimum interrupting capacity for 600V respectively as indicated on electrical drawings. 


.3 Sequence phase bussing with odd numbered breakers on left and even on right, with 
each breaker identified by permanent number identification as to circuit number and 
phase.


.4 Panelboards: mains, number of circuits, and number and size of branch circuit breakers 
as indicated in panel schedules.


.1 Panelboards to be service rated complete with neutral kit as indicated on the 
Drawings. 


.5 Two keys for each panelboard and key panelboards alike.


.6 Tin plated aluminum bus with neutral of same ampere rating as mains.  Panelboards are 
to be supplied fully bussed.


.7 Mains: suitable for bolt-on breakers.


.8 Trim and door finish: baked grey enamel with concealed front bolts and hinges.


.9 Minimum tub width of 500 mm.


2.2 BREAKERS
.1 Breakers: to Section 26 28 16.02 - Moulded Case Circuit Breakers.  
.2 Breakers with thermal and magnetic tripping in panelboards except as indicated 


otherwise.
.3 Main breaker: separately mounted on top or bottom of panel to suit cable entry. When 


mounted vertically, down position should open breaker.
.4 Provide and install lock-on devices for fire alarm, access control, intrusion alarm, CCTV 


system, Health PEI freezers, ITSS data rack, exit sign and emergency light circuits as 
indicated in the Panel Schedules.


.5 Fire alarm, exit sign and emergency lighting circuit breakers are to be painted red.  
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2.3 EQUIPMENT IDENTIFICATION
.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work 


Results - Electrical.  
.2 Nameplate for each panelboard size 4 engraved as indicated. 
.3 Nameplate for each circuit in distribution panelboards size 2 engraved as indicated. 
.4 Complete circuit directory with typewritten legend showing location and load of each 


circuit.


2.4 MANUFACTURERS
.1 Acceptable material:


.1 Cutler-Hammer (to match existing).


3 Execution
3.1 INSTALLATION


.1 Locate panelboards as indicated and mount securely, plumb, true and square, to 
adjoining surfaces.


.2 Mount panelboards to height specified in Section 26 05 00 – Common Work Results -
Electrical or as indicated.


.3 Connect loads to circuits.


.4 Connect neutral conductors to common neutral bus with respective neutral identified. 


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 – Common Work Results - Electrical.


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA-C22.2 No.42, General Use Receptacles, Attachment Plugs and Similar 
Devices.


.2 CSA-C22.2 No.42.1, Cover Plates for Flush-Mounted Wiring Devices (Bi-national 
standard, with UL 514D).


.3 CSA-C22.2 No.111, General-Use Snap Switches (Bi-national standard, with UL 
20, twelfth edition).


1.3 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.


2 Products
2.1 SWITCHES


.1 15 A, 120 V, single pole, three-way and four-way switches as indicated to: CSA-C22.2 
No.55 and CSA-C22.2 No.111.


.2 Manually-operated general purpose ac switches with following features:
.1 Terminal holes approved for # 10 AWG conductor.
.2 Silver alloy contacts.
.3 Urea or melamine moulding for parts subject to carbon tracking.
.4 Suitable for side wiring.
.5 White toggle or black in color, as indicated.
.6 Specification grade.


.3 Fully rated for LED drivers / luminaires and up to 80% of rated capacity of motor loads.


.4 Switches of one manufacturer throughout project.


.5 Acceptable products: 
.1 Toggle, black in colour in Storage Areas and Service Spaces.


.1 Hubbell #CSB115BK (15 A).


.2 Leviton #CSB1-15W (15A). 


.3 Pass and Seymour #CS15AC1W (15A).
.2 Decora, white in offices, kitchen, administrative corridor area 


.1 Hubbell #DS115W;


.2 Leviton #5961-2W;


.3 Pass & Seymour #2601-W.  


2.2 RECEPTACLES
.1 Duplex receptacles, CSA type as indicated, U ground, to: CSA-C22.2 No.42 with 


following features:
.1 White or black thermoplastic moulded housing, as indicated.  
.2 Suitable for # 10 AWG conductor for side wiring.
.3 Break-off links for use as split receptacles.
.4 Four side wiring screws.
.5 Triple wipe contacts and rivetted grounding contacts.
.6 Commercial grade.
.7 Acceptable material:
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.1 Black - Standard Duplex in storage areas and service spaces, CSA 
5-15R or 5-20R as indicated:


.1 Cooper #CR15B.


.2 Hubbell #CR15BLK.


.3 Leviton #CR15-B.


.4 Pass & Seymour #CR15B.
.2 White-Decora Duplex in offices, kitchen and administrative corridor area, 


CSA 5-15R or 5-20R as indicated:
.1 Cooper #6352W.
.2 Hubbell #DR15-WHI.
.3 Leviton #DR15-WH.
.4 Pass & Seymour #26352W


.2 Duplex ground fault circuit interrupter (GFCI) receptacles to have the following features:
.1 White thermoplastic housing.
.2 Suitable for side wiring.
.3 0.025s trip-time and 10,000 A maximum interrupting capacity.
.4 Integral test button and indicator light.
.5 Acceptable material:


.1 Decora Duplex CSA 5-15R or 5-20R as indicated:
.1 Cooper #VGF15-W.
.2 Hubbell #GF15WLA.
.3 Leviton #N7599-WH.
.4 Pass & Seymour #1595W.


.3 Single locking receptacles, CSA type as indicated, to CSA-C22.2 No. 42 with the 
following features:


.1 Black thermoplastic moulded housing.


.2 Suitable for back and side wiring.


.3 Acceptable material:
.1 Single, CSA L5-30R:


.1 Cooper #CWL530R.


.2 Hubbell #HB2610.


.3 Leviton #2610.


.4 Pass & Seymour #L530R.
.4 Receptacles of one manufacturer throughout project.  


2.3 COVER PLATES
.1 Cover plates for wiring devices to: CSA-C22.2 No.42.1.
.2 Cover plates from one manufacturer throughout project.
.3 Sheet steel utility box cover for wiring devices installed in surface-mounted utility boxes.
.4 Stainless steel cover plates throughou.  Thickness 2.5 mm for wiring devices mounted in 


flush-mounted outlet box.
.5 Sheet metal cover plates with turned-in corners for wiring devices mounted in surface-


mounted FS or FD type conduit boxes.
.6 Weatherproof double lift spring-loaded cast aluminum cover plates, complete with while-


in-use gaskets for GFCI duplex receptacles indicated as weatherproof.
.1 Acceptable material:


.1 Hubbell Taymac ML Series.
.7 Weatherproof spring-loaded cast aluminum cover plates complete with gaskets for single 


receptacles or switches.
.8 All wiring device cover plates to be labeled using clear, self adhesive vinyl strips with 
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black type lettering identifying panel and circuit number for each device.


3 Execution
3.1 INSTALLATION


.1 Switches:
.1 Install single throw switches with handle in "UP" position when switch closed.
.2 Install switches in gang type outlet box when more than one switch is required in 


one location.
.3 Mount switches at height in accordance with Section 26 05 00 - Common Work 


Results - Electrical.
.2 Receptacles:


.1 Install receptacles in gang type outlet box when more than one receptacle is 
required in one location.


.2 Mount receptacles at height in accordance with Section 26 05 00 - Common 
Work Results - Electrical.


.3 Do not use back entrances for connecting wiring devices to circuits.  Wrap 
conductors around screw terminals and tighten.  Tighten all unused screw 
terminals.


.3 Cover plates:
.1 Protect cover plate finish with paper or plastic film until painting and other work is 


finished.
.2 Install suitable common cover plates where wiring devices are grouped.
.3 Do not use cover plates meant for flush outlet boxes on surface-mounted boxes.
.4 Do not install outlet boxes back-to-back in wall; allow 150 mm horizontal 


clearance between boxes.


3.2 TESTING
.1 All receptacles to be tested for voltage drop, polarity and termination integrity, where 


branch circuit voltage drop exceeds 3% in accordance with Section 8 of of CSA 22.1-18, 
the wire will have to be replaced to meet the 3% requirement.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 – Common Work Results - Electrical.


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA C22.2No.248.12, Low Voltage Fuses Part 12: Class R (Bi-National 
Standard with, UL 248-12 (1st Edition).


1.3 SUBMITTALS
.1 Submit fuse performance data characteristics for each fuse type and size, above 40 A. 


Performance data to include: average melting time-current characteristics.


1.4 DELIVERY AND STORAGE
.1 Ship fuses in original containers.
.2 Store fuses in original containers in storage cabinet moisture free location.


1.5 MAINTENANCE MATERIALS
.1 Provide maintenance materials in accordance with Division 01 - General Requirements.
.2 Three (3) spare fuses of each type and size installed up to and including 600 A.


2 Products
2.1 FUSES GENERAL


.1 Fuse type references J1, etc. have been adopted for use in this specification.


.2 Fuses: product of one manufacturer for entire project.


2.2 FUSE TYPES
.1 Class J fuses (formerly HRCI- J).


.1 Type J1, time delay, capable of carrying 500% of its rated current for 10 s 
minimum.


3 Execution
3.1 INSTALLATION


.1 Install fuses in mounting devices immediately before energizing circuit. Ensure correct 
fuses fitted to physically matched mounting devices.


.2 Ensure correct fuses fitted to assigned electrical circuit.


.3 Turn over spare fuses to Departmental Representative upon application for Substantial 
Completion.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical. 


1.2 REFERENCES
.1 American National Standards Institute (ANSI) / Institute of Electrical and Electronics 


Engineers (IEEE)
.1 ANSI/IEEE C37.13, Low Voltage AC Power Circuit Breakers Used in Enclosures.


.2 Canadian Standards Association (CSA)
.1 CSA C22.2 No. 5, Moulded-Case Circuit Breakers, Molded-Case Switches and 


Circuit-Breaker Enclosures (Tri-national standard with UL 489, tenth edition, and 
the second edition of NMX-J-266-ANCE).


1.3 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.


2 Products
2.1 MOULDED BREAKERS GENERAL


.1 Moulded-case circuit breakers, to CSA C22.2 No. 5.


.2 Bolt-on or moulded-case circuit breaker: quick-make, quick-break type, for manual and 
automatic operation with temperature compensation for 40 deg. C ambient.


.3 Common-trip breakers: with single handle for multi-pole applications.


.4 Moulded case circuit breaker to operate automatically by means of thermal and 
magnetic tripping devices to provide inverse time current tripping and instantaneous 
tripping for short circuit protection. Magnetic instantaneous trip elements in circuit 
breakers to operate only when value of current reaches setting.


.1 Trip settings on 100A breakers or greater with adjustable trips to range from 3-8 
times current rating.


.5 Breakers are to be by the same manufacturer as the panelboard in which they are being 
installed.


.6 Circuit breakers to have symmetrical rms interrupting capacity rating to match 
panelboard with minimum 10 kA at 208 V, and 18 kA at 600V.  .


.7 Breakers must be new, complete with original factory warranty and supplied from an 
authorized manufacturer's distributor.


2.2 OPTIONAL FEATURES
.1 Lockout devices on all main breakers, and new service breaker in existing Eaton 


Electrical Building panel as indicated on the Drawings. 


3 Execution
3.1 INSTALLATION


.1 Connect main secondary service to line terminals of breaker.


.2 Connect load terminals of breaker to feeders.


3.2 FIELD QUALITY CONTROL
.1 Perform tests in accordance Section 26 05 00 – Common Work Results - Electrical
.2 Check factory made connections for mechanical security and electrical continuity.
.3 Check trip unit settings and to ensure proper working operation and protection of 


components.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 – Common Work Results - Electrical.


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CAN/CSA C22.2 No. 4-89 (R2000), Enclosed Switches.


1.3 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.


2 Products
2.1 DISCONNECT SWITCHES


.1 Fusible and non-fusible, horsepower rated disconnect switch in CSA 1 Rated Enclosure 
or CSA 3R Rated Enclosure, to CAN/CSA C22.2 No. 4, size as indicated.


.2 Provision for padlocking in on-off switch position by three locks.


.3 Mechanically interlocked door to prevent opening when handle in ON position.


.4 Fuses: size as indicated, to Section 26 28 13.01 - Fuses - Low Voltage.


.5 Fuseholders: suitable without adaptors, for type and size of fuse indicated.


.6 Quick-make, quick-break action.


.7 ON-OFF switch position indication on switch enclosure cover.


2.2 MANUFACTURERS
.1 Acceptable material:


.1 Cutler-Hammer (to match existing)


2.3 EQUIPMENT IDENTIFICATION
.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work 


Results - Electrical.
.2 Indicate name of load controlled on size 4 nameplate.


3 Execution
3.1 INSTALLATION


.1 Install disconnect switches complete with fuses as indicated.


.2 In finished areas mount disconnect switches on top of flush mounted junction box with 
conduit nipple on its coverplate into the back of the switch.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 – Common Work Results - Electrical.


1.2 REFERENCES
.1 International Electrotechnical Commission (IEC)


.1 IEC 947-4-1-1990, Part 4: Contactors and motor-starters.


1.3 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.
.2 Product data to indicate:


.1 Mounting method and dimensions.


.2 Starter size and type.


.3 Layout of identified internal and front panel components.


.4 Enclosure types.


.5 Wiring diagram for each type of starter.


.6 Interconnection diagrams.


2 Products
2.1 MATERIALS


.1 Starters: to IEC 947-4 with AC4 utilization category.


2.2 MANUAL MOTOR SWITCHES
.1 Manual switch, 1, 2 or 3 poles as required. Mounted in CSA 1 Enclosure with quick-


make, quick-break toggle switch.
.2 Rated for 30 A at 250 V AC, 20 A at 600 V AC.
.3 Shielded toggle with provision to be padlocked in ON or OFF positions.
.4 Acceptable material:


.1 Cutler-Hammer #B230AG/B330AG.


.2 Square D Class #2510, Type K.


.3 Hubbell No. #7832/7810-UD.


.4 Siemens Class 12.


2.3 MANUAL MOTOR STARTERS
.1 Single, three phase manual motor starters of size, type, rating, and enclosure type as 


indicated, with components as follows:
.1 Switching mechanism, quick make and break.
.2 One/three overload heaters, manual reset, trip indicating handle.


.2 Accessories:
.1 Toggle heavy duty labelled as indicated.
.2 Indicating light: standard heavy duty type and colour as indicated.
.3 Locking tab to permit padlocking in "ON" or "OFF" position.


.3 Acceptable material:
.1 Cutler-Hammer Type MS.
.2 Siemens Type SMF.
.3 Square D Class #2510, Type F.
.4 Allen Bradley Bulletin #600.


2.4 ENCLOSURE
.1 Enclosure: CSA type 1 unless indicated otherwise.
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2.5 FINISHES
.1 Apply finishes to enclosure in accordance with Section 26 05 00 - Common Work 


Results - Electrical.


2.6 EQUIPMENT IDENTIFICATION
.1 Provide equipment identification in accordance with Section 26 05 00 - Common Work 


Results - Electrical.
.2 Manual starter and switch designation label, white plate, black letters, size 1, engraved 


as indicated.


3 Execution
3.1 INSTALLATION


.1 Prior to installation verify motor sizes with division supplying motor to ensure starter and 
overload relay match equipment being supplied.


.2 Install starters, connect power and control as indicated.


.3 Ensure correct fuses and overload devices elements installed. Adjust overload relay 
settings or install new thermal overload onsite to match motor nameplate.


3.2 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical 


and manufacturer's instructions.
.2 Operate switches, contactors to verify correct functioning.
.3 Perform starting and stopping sequences of contactors and relays.
.4 Check that sequence controls, interlocking with other separate related starters, 


equipment, control devices, operate as indicated.


END OF SECTION
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1 General
1.1 REFERENCES


.1 American National Standards Institute (ANSI).


.2 Illuminating Engineering Society of North America (IESNA).
.1 LM-79, Photometric Measurements of Solid State Lighting Products.
.2 LM-80, Measuring Lumen Maintenance of LED Light Sources.
.3 TM-21, Projecting Long Term Lumen Maintenance of LED Light Sources.


.3 United States of America, Federal Communications Commission (FCC).
.1 FCC (CFR47) EM and RF Interference Suppression.


1.2 RELATED REQUIREMENTS
.1 Section 26 05 00 - Common Work Results - Electrical.


1.3 SUBMITTALS
.1 Photometric data to include: VCP Table and spacing criterion and luminaire coefficient of 


utilization (CU) tables and/or electronic ies files.
.2 Provide manufacturer's printed product literature, specifications and datasheet and 


include product characteristics, performance criteria, physical size, finish and limitations.
.3 Quality assurance submittals: provide the following in accordance with Division 01 -


General Requirements.
.1 Manufacturer's instructions: provide manufacturer's written installation 


instructions and special handling criteria, installation sequence, cleaning 
procedures and relamping schedule.


1.4 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Division 01 - General 


Requirements.
.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 


address.


1.5 ACCEPTABLE PRODUCTS 
.1 Luminaires described in the Luminaire Schedule on drawings identify the minimum 


standard of quality and performance criteria which is acceptable for product. Named 
fixtures are acceptable with modifications and accessories, as indicated.


.2 Fixtures from other manufacturers may be acceptable provided:
.1 Appearance and lighting performance are similar.
.2 Quality is equal or better.
.3 Luminaire performance is equal or better.
.4 The fixture is provided with modifications and accessories to provide a complete 


product in keeping with the intent of the project.
.5 Approval in writing is obtained from the Departmental Representative to the 


supplier/manufacturer 5 days prior to tender closing date. 


2 Products
2.1 LED DRIVERS


.1 Power supply units including drivers:
.1 Minimum efficiency of 85%.
.2 Operate between -40°C and +50°C.
.3 120 V (±10%) input voltage; UL Class 1 or 2 output.
.4 Dimmable where indicated in Luminaire Schedule
.5 Power factor greater than or equal to 0.90; total harmonic distortion less than or 


equal to 20%.
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.6 Located with luminaire housing or remote as indicated.


.7 Minimum 5 year warranty.


2.2 LED LUMINAIRES
.1 Proposed equal fixtures must meet or exceed the overall illuminance requirements of the 


specific space without requiring changes to designed branch circuiting due to higher 
power consumption.


.2 Luminaire efficacy to be a minimum of 90 lumens/watt, unless noted otherwise in the 
Luminaire Schedule.


.3 Color rendering index to be a minimum of 80 CRI.


.4 Color temperature as indicated in the Luminaire Schedule.


.5 Luminaire shall be tested using IESNA LM-79-08, in situ temperature measurement test 
(ISTMT) and IESNA LM-80-08 in an EPA recognized laboratory.


.6 A minimum of L70 = 50,000 hours or L90 = 36,000 hours as calculated using IESNA 
TM-21-11 standard.


.7 Luminaire distribution to be as indicated on the Luminaire Schedule.


.8 Minimum 5 year warranty on LED modules.


2.3 FINISHES
.1 Light fixture finish as indicated in Luminaire Schedule.  Finish to meet ULC listings and 


CSA certifications related to intended installation.


2.4 LUMINAIRES
.1 As indicated in Luminaire Schedule on drawings. 


2.5 SPARE MATERIALS
.1 Turn over the following materials to the Departmental Representative upon application 


for Substantial Completion:
.1 Two (2) Type D1 & two (2) Type D2.


3 Execution
3.1 INSTALLATION


.1 Locate and install luminaires as indicated. 
.1 Provide adequate support structures and / or cabling to suit ceiling system and 


manufacturer's installation instructions. .


3.2 WIRING
.1 Connect luminaires to lighting circuits.


.1 Install flexible conduit for vertical power supply drop to luminaires as indicated. 
Horizontal wiring using flexible conduit is not permitted.


3.3 LUMINAIRE SUPPORTS
.1 For suspended ceiling installations support luminaires from ceiling grid in accordance 


with local inspection requirements.


3.4 LUMINAIRE ALIGNMENT
.1 Align luminaires mounted in continuous rows to form straight uninterrupted line.
.2 Align luminaires mounted individually parallel or perpendicular to building grid lines.


3.5 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section 26 05 00 – Common Work Results - Electrical


3.6 CLEANING
.1 Luminaire lenses, housings, louvers, etc., are to be cleaned upon completion of 


construction in accordance with Specification Section 01 74 00 - Cleaning and Waste 


Queens County Highway Depot, Brackley, PE Section 26 50 00
Pandemic Warehouse Lighting
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


Management.


END OF SECTION
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1 General
1.1 SECTION INCLUDES


.1 Materials and installation for emergency lighting systems.


1.2 RELATED REQUIREMENTS
.1 Section 26 05 00 - Common Work Results – Electrical.
.2 Section 26 05 21 - Wires and Cables (0-1000 V).
.3 Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings.


1.3 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA C22.2 No.141, Unit Equipment for Emergency Lighting.


1.4 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.  Product data to indicate system components, mounting method, source 
of power and special attachments.


1.5 WARRANTY
.1 For batteries, the ten years warranty period is extended to 120 months, with no-charge 


replacement during the first 5 years and pro-rate charge on the second 5 years from the 
date of Substantial Completion.


2 Products
2.1 EQUIPMENT


.1 Emergency lighting equipment: to CSA C22.2 No.141.


.2 Supply voltage: 120 V, ac.


.3 Output voltage: 12 V dc.


.4 Operating time: minimum 30 minutes, 50W capacity.


.5 Battery: sealed, maintenance free.
.1 Emergency battery units located in unheated spaces are to be rated for use in 


cold locations and be complete with an internal thermostatically controlled 
battery charger.


.6 Charger: solid state, multi-rate, voltage/current regulated, inverse temperature 
compensated, short circuit protected with regulated output of plus or minus 0.01V for 
plus or minus 10% input variations.


.7 Solid state transfer circuit.


.8 Low voltage disconnect: solid state, modular, operates at 80% battery output voltage.


.9 Signal lights: solid state, for 'AC Power ON'. 


.10 Lamp heads: integral on unit and remote, 345 degrees horizontal and 180 degrees 
vertical adjustment. Lamp type: LED, MR16, 5W. 


.11 Cabinet: suitable for direct or shelf mounting to wall and c/w knockouts for conduit. 
Removable or hinged front panel for easy access to batteries.


.12 Finish: standard.


.13 Auxiliary equipment:
.1 Test switch.
.2 AC input and DC output terminal blocks inside cabinet.


2.2 MANUFACTURER
.1 Acceptable material:


.1 Aimlite #EBST12502MDWHTAT.


.2 Ready-Lite #LDX12-50-AD-2-LD10.
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.3 Lumacell #RG12S502LD10AT.


.4 Stanpro #SLA1250255WLAWHAT.


2.3 WIRING OF REMOTE HEADS
.1 Conduit: type EMT, in accordance with Section 26 05 34 - Conduits, Conduit Fastenings 


and Conduit Fittings. 
.2 Conductors: RW90 type in accordance with Section 26 05 21 - Wires and Cables 


(0-1000 V) sized as indicated in accordance with manufacturer's recommendations. 


3 Execution
3.1 INSTALLATION


.1 Install unit equipment and remote mounted fixtures.


.2 Direct heads.


.3 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical.


3.2 CLEANING
.1 Proceed in accordance with Division 01 - General Requirements.
.2 On completion and verification of performance of installation, remove surplus materials, 


excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical.


1.2 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA C22.2 No.141, Unit Equipment for Emergency Lighting.


.2 CSA C860, Performance of Internally-Lighted Exit Signs.
.2 National Fire Protection Association (NFPA) 


.1 NFPA 101, Life Safety Code.


1.3 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements:
.1 Product data to include performance criteria, physical size, finish and limitations.


.2 Manufacturer’s Instructions: Provide to indicate special handling criteria, installation 
sequence, cleaning procedures and disposal.


2 Products
2.1 EXIT SIGNS


.1 Exit signs: to CSA C22.2 No.141 and CSA C860, packaged in accordance with the 
Canadian Electrical Code for Preferred Packaging guidelines.


.2 120 VAC normal power.


.3 Housing: injection-molded white thermoplastic ABS housing.  


.4 Test switch.


.5 Face: Edge lit acrylic with pictorial white running man on green face with chevrons as 
indicated on drawings.


.6 Lamps: multiple - LED - 12 VDC input, 4 W.


.7 10 years unconditional Parts and Labour Warranty.


.8 Double or single face, universal wall or ceiling mounted as indicated on the drawings.


.9 Acceptable material:
.1 Lumacell #LCS Series.
.2 Ready-Lite #KCS Series.
.3 Aim-Lite #RPNP Series.
.4 Stanpro #RMPN Series.


3 Execution
3.1 INSTALLATION


.1 Install exit lights to manufacturer's recommendations, listing requirements, NFPA 
standard and local regulatory requirements.


.2 Connect fixtures to exit light circuits using RW90 wire in EMT conduit.


.3 Provide tests in accordance with Section 26 05 00 - Common Work Results - Electrical.


3.2 CLEANING
.1 Proceed in accordance with Division 01 - General Requirements.
.2 On completion and verification of performance of installation, remove surplus materials, 


excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 – Common Work Results – Electrical.


.2 Section 26 05 28 – Grounding – Secondary.


1.2 REFERENCES
.1 American National Standards Institute.


.1 ANSI J-STD-607-A-2002, Joint Standard - Commercial Building Grounding 
(Earthing) and Bonding Requirements for Telecommunications.


.2 Telecommunications Industries Association (TIA)/Electronic Industries Alliance (EIA).
.1 TIA/EIA-606-2002, Administration Standard for the Commercial 


Telecommunications Infrastructure.


1.3 SYSTEM DESCRIPTION
.1 Telecommunications grounding and bonding system consist of grounding busbars, 


bonding backbones, and other bonding conductors.
.2 Provides ground reference for telecommunications systems within building and bonding 


to it of telecommunications rooms.
.3 Metallic pathways, cable shields, conductors, and hardware within telecommunications 


spaces are bonded to telecommunications grounding and bonding system.


2 Products
2.1 TELECOMMUNICATIONS MAIN GROUNDING BUSBAR (TMGB)


.1 Predrilled copper busbar, listed by NRTL, electrotin plated with holes 8mm diameter for 
use with standard-sized lugs to: ANSI J-STD-607-A.


.2 Dimensions 6mm thick, 102mm wide, 305mm long on insulated supports to: ANSI J 
STD-607-A.


.3 Acceptable material:
.1 Erico #TMGB-A14L15PT


2.2 BONDING CONDUCTOR FOR TELECOMMUNICATIONS (BCT)
.1 #6 AWG copper conductor, green insulated marked to: ANSI J-STD-607-A.


2.3 WARNING LABELS
.1 Non-metallic warning labels in English to: ANSI J-STD-607-A.
.2 Identify labels with wording "If this connector is loose or must be removed, please call 


QCHD ITSS Manager."


3 Execution
3.1 TELECOMMUNICATIONS MAIN GROUNDING BUSBAR (TMGB)


.1 Install TMGB in telecommunications entrance room at location indicated.


.2 Install #1 AWG green jacketted copper bonding conductor in 21mm C from TMGB to 
alternating current equipment ground at service entrance.


.3 Use 2 hole compression lugs for grounding connections.


3.2 BONDING CONDUCTORS GENERAL
.1 Ensure all data/ telephone system conduits are properly grounded. For conduit drops at 


workstation locations and for sleeves, install ground bushings and a #14 AWG bare 
bonding conductor to closest grounded raceway or junction box.


3.3 BONDING FOR TELECOMMUNICATIONS
.1 Bond metallic raceways in telecommunications rooms to TMGB using #6 AWG green 


insulated copper conductor.
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.2 For cables within telecommunications rooms having shield or metallic member, bond 
shield or metallic member to TMGB using #6 AWG green insulated copper conductor.


.3 Bond equipment rack and cabinets located in telecommunications rooms to TMGB using 
#6 AWG green insulated copper conductor.


3.4 LABELLING
.1 Apply warning labels to telecommunications bonding and grounding conductors.
.2 Apply additional administrative labels to: TIA/EIA-606.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical.


.2 Section 26 05 31 - Junction Boxes and Pull Boxes.


.3 Section 26 05 32 - Outlet Boxes, Conduit Boxes and Fittings.


.4 Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings.


.5 Section 27 05 26 - Grounding and Bonding for Communications Systems.


1.2 SYSTEM DESCRIPTION
.1 Telecommunications pathway system consists of outlet boxes, conduits, pull boxes, fish 


wires, J-hooks.
.2 Telecommunciations pathway system is to be supplied and installed in accordance with 


the Government of Prince Edward Island Structured Cabling Standards (January 26, 
2010), found in the Appendices of these specifications.


1.3 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.


2 Products
2.1 MATERIAL


.1 Conduits: type, in accordance with Section 26 05 34 - Conduits, Conduit Fastenings and 
Conduit Fittings.


.2 Outlet boxes: 103mm sq. with single device cover and fittings: in accordance with 
Section 26 05 32 – Outlet Boxes, Conduit Boxes and Fittings.


.3 J-hook support clips: Caddy “CableCat Clip”.


.4 Velcro cable ties: polygon #99-050-QT-1, or apporved equal.


3 Execution
3.1 INSTALLATION


.1 Install raceway system, including outlet boxes, conduit, and related support structures to 
constitute complete system.


.2 Install conduit from data/telephone outlet box locations to accessible ceiling space. Use 
21mm C EMT for 3 or less outlets and 27mm C for 4 or more. Use 103 x 103 x 51mm 
device boxes with single gang plaster rings at outlet box locations.


.3 Ensure all data and telephone system conduits are properly grounded. Where required, 
install ground bushings and a #14 AWG bare bonding conductor to closest grounded 
raceway or junction box.


.4 Communications conduits in communications rooms are to be bonded to ground in 
accordance with Section 27 05 26 - Grounding and Bonding for Communications 
Systems.


.5 Dress cabling using Velcro cable ties. The use of nylon or plastic ties is not permitted.


.6 Cable management in accessible ceiling spaces.
.1 J-hook supports as required to support loose cable bundles at 1000 mm 


maximum spacing to point of entry into conduit system.
.2 Provide support for individual cables using caddy clips at 1000 mm maximum 


spacing to point of entry into conduit system.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 – Common Work Results – Electrical.


.2 Section 27 05 26 – Grounding and Bonding for Communications Systems.


.3 Section 27 05 28 – Pathways for Communications Systems.


1.2 REFERENCES
.1 Canadian Standards Association


.1 CSA-C22.2 No. 214-02, Communications Cables (Bi-National standard with UL 
444).


.2 Telecommunications Industry Association (TIA)/Electronic Industries Alliance (EIA)
.1 TIA/EIA-568-B.1-(2001), Commercial Building Telecommunications Cabling 


Standard, Part 1: General Requirements.
.2 TIA/EIA-568-B.2-(2001), Commercial Building Telecommunications Cabling 


Standard, Part 2: Balanced Twisted-Pair Cabling Components.
.3 TIA/EIA-606-A-(2002), Administration Standard for the Commercial 


Telecommunications Infrastructure.
.4 TIA/EIA-568-B.3-(2000), Optical Fiber Cabling Components Standard.
.5 TIA-598-C-(2005), Optical Fiber Color Coding.


1.3 SYSTEM DESCRIPTION
.1 Structured telecommunications wiring system consist of unshielded-twisted-pair cables, 


fiber optic cables, terminations, connectors, cross-connection hardware, racks, and 
related equipment installed inside and outside storage buildings for occupant's 
telecommunications systems. Services for the fire alarm system to be connected directly 
to the telephone service entrance.


.2 Entire structured cabling system is to be supplied, installed, and tested in accordance 
with the Government of Prince Edward Island Structured Cabling Standards (January 
26, 2010), found in the Appendices of these Specifications.


1.4 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Division 01 - General 


Requirements.
.2 As-built Records and Drawings:


.1 Provide and place one 11" x 17" hard copy of as-built records in Maintenance 
Manuals and in Storage Building telecommunications rack.


1.5 QUALITY ASSURANCE
.1 All cabling, termination hardware and connecting cords to be sourced from a certifying 


manufacturer to assure quality control.
.2 The system is to have an end-to-end 20-year warranty against defects in materials and 


labour.  Certified system vendor to repair or replace any failed component, including 
labour at no cost to the Owner.  Provide system test results, certificates and warranty in 
Maintenance Manuals.


.3 All material is to be sourced from a certified manufacturer to assure quality control.  


2 Products
2.1 TELEPHONE OUTSIDE PLANT (OSP) BACKBONE CABLES


.1 Combined 25 pair core, 24 AWG, voice grade solid annealed copper conductors.  


.2 Polyolefin insulation, 80 Deg C ETPR compound filled core.  


.3 8 mil Aluminum sheild over core.


.4 Black polyethyelene jacket.  Suitable for direct burial and underground conduit 
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installations.
.5 Minimum insulation resistance at 20 Deg C: 1.6 G ohms / km.
.6 Maximum average attenuation 727 kHz at 20 deg C: 18.4 db/km
.7 Maximum conductor resistance at 20 deg C:  89.5 ohms / km.
.8 Acceptable material:


.1 Superior Essex #09-097-77.


2.2 HORIZONTAL DATA/TELEPHONE CABLES
.1 CSA certified Type PCC FT4 Rated in accordance with CAN/CSA-C22.2 No. 214-02.
.2 Meets or exceeds Category 6 requirements of CAN/CSA T568.1-05 for data and 


telephone.
.3 Construction:


.1 Conductors: 23 AWG annealed copper, four individually twisted pair.


.2 Insulation: PE, colour coded, Type CMR.


.3 Jacket:
.1 PVC jacket – green for data, white for telephone, purple for CCTV.
.2 Jacket slitting cord.
.3 Jacket printed at intervals not exceeding 300mm indicating cable code, 


AWG, UL and CSA designations and quarter and year of manufacture.
.4 Acceptable material (CAT 6):


.1 Belden GigaFlex 4812 LX (Data), Belden #2412 (telephone).


2.3 DATA/TELEPHONE OUTLETS
.1 4-port complete with angled faceplate, CSA listed.
.2 Rated for Category 6.
.3 Meets or exceeds Category 6 requirements of CAN/CSA T568.1-05.
.4 Wiring configuration: T568A (ISDN).
.5 Suitable for flush mounting in single gang coverplate.
.6 Modular outlet color: green for data, white for telephone.
.7 4-port white interface plate. Provide blanking fillers for unused ports. Interface plate to 


accept two (2) Category 6 data modular outlets and one (1) Category 6 telephone 
modular outlets. Terminiate date in upper ports, telephone in lower ports unless 
otherwise indicated.   Where required, provide interface plates that support additional 
modular outlets.


.8 Acceptable material:
.1 Belden PS6 + MDVO modules c/w 4 port Belden #AD645269 faceplate.


2.4 TERMINATION EQUIPMENT FOR TELEPHONE CONDUCTORS
.1 Terminate all 25 pair of backbone cable and telephone cables for fire alarm system on 


BIX wall mount cross connect system. Provide quantity of components as required.
.2 Wall mount cross connect system comprised of the following components:


.1 Distribution connectors for 25 pair connections (Belden # QCBIX1A4).


.2 Mounts for twenty connectors (Belden #QMBIX10A).


.3 Designation labels (Belden #P0731972 & P0731975).


.4 Designation strips (Belden #AX101483).


.5 Distribution rings (Belden #AX101486).


.6 Quantities as required, plus 25% spare capacity.


.7 Acceptable material:
.1 Belden.


2.5 BUILDING ENTRANCE PROTECTORS
.1 Building Entrance Protectors (BEP's) are to be used to terminate and protect outside 
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plant (OSP) telephone cabling.  BEP's are to be complete with quick-clip blocks, 5-pin 
solid state ULC listed, high protective fusible link protection units, with 25 pair blocks as 
required to terminate all pairs of the associated OSP cable.  BEP enclosures are to be 
390mm x 390mm x 120mm, CSA type 1 rated with a hinged lockable cover and a ground 
terminals for grounding the OSP cable shield and BEP to the telecommunications 
ground system.  BEP's are to be installed at each location where OSP cabling enters/
exits a building.


.1 Acceptable material:
.1 Circa Telecome #188OECA1-25, complete with #4B1E Modules.
.2 Emmerson #BEP-C-25-FS.
.3 Commscope.
.4 ITW Linx.


2.6 CABLE SUPPORTS
.1 J-hook support clips, Caddy "CableCat Clip" at 1220mm spacing.
.2 Velcro cable ties at 1220mm spacing.
.3 Conduit in accordance with Section 26 05 34 – Conduits, Conduit Fastenings and 


Conduit Fittings.
.4 Pathways in accordance with Section 27 05 28 – Pathways for Communications 


Systems.


2.7 UTP CROSS-CONNECT PATCH CORDS
.1 914mm long, gray colour, with factory-installed male plug at one end to mate with RJ-45 


jack and with factory-installed male plug at other end to mate with RJ-45 jack Category 
6, 4 pairs to: TIA/EIA-568-B.2.


.2 Acceptable material:
.1 Belden GigaFlex PS6+.


.3 Provide patch cords in the following quantities:
.1 1 m for 30% of total telephone and data drop count.
.2 2 m for 50% of total telephone and data drop count.
.3 3 m for 20% of total telephone and data drop count.


2.8 UTP WORK AREA CORDS
.1 1220mm long, gray colour, with factory installed male plugs on both ends to mate with 


RJ45 jack, Category 6 for data and for telephone, 4 pairs: to TIA/EIA-568-B.2.
.2 Provide one patch cord for each data outlet and each telephone outlet.


2.9 PATCH PANELS
.1 Category 6 modular patch panels, rack mounted, black in colour c/w mounting hardware.
.2 24 port patch panels as indicated with T568A-ISDN wiring assignment. Patch panels to 


be supplied fully populated with outlets.
.3 Mounts in one (1) rack space units (1RU) of a 483mm EIA-310-D compliant rack.
.4 Front and rear port identification complete with labels.
.5 Connectors:


.1 Punch down UTP connector, modular, insulation displacement connection type.


.2 Quiet front, with fully recessed clips.


.3 Built-in wire pair splitters.
.6 Acceptable material:


.1 Belden 24 port FLEX Patch Panel.


2.10 DATA RACK
.1 44 rack-unit floor mounted data rack for communications distribution equipment to be 


594 mm wide x 980 mm high x 559 mm deep, EIA compliant.  
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.2 Rack to include two (2) vertical cable management channels, power strip and one (1) 
universal rack shelf, to ITSS requirements.  


.3 Rack to include D-Ring cable management c/w 16 mm, 27 mm and 53 mm conduit 
knockouts at top and bottom of back pan.


.4 Acceptable material:
.1 Mid Atlantic #DRR1-44+2DRCC-44CAN.


2.11 FIBRE OPTIC CABLE
.1 Fibre optic cable and terminations to be supplied by ITSS.  Installation and testing of 


fibre optic cable to be completed by this Contractor.  Coordinate installation of fibre optic 
cable with ITSS.  


.1 All fusion fibre connections, media connections, fan out cables, and network 
switches to be supplied and installed by ITSS.  Coordinate terminations, 
installation and layout of head end communications equipment with ITSS onsite.  


.1 Provide and install one (1) 1RU rackmount horizontal cable manager: 
Ortronics #FCM-19-1SRC


2.12 IDENTIFICATION
.1 Each modular jack to be identified with an alpha/numeric label.  To match the existing 


depots labelling scheme.  Coordinate exact labelling scheme with ITSS on site.  
.2 Each horizontal cable to have identification markers installed on both ends.
.3 Labelling to indicate rack number, patch panel letter and outlet number.


3 Execution
3.1 INSTALLATION OF TERMINATION AND CROSS-CONNECT HARDWARE


.1 Install termination and cross-connect hardware on wall or in rack as indicated and 
according to manufacturers' instructions.


.2 Identify and label as indicated to: TIA/EIA-606-A.


3.2 INSTALLATION OF BACKBONE CABLES
.1 Install backbone cables through thermal building entrance protectors to sub-distribution 


cross-connect locations.
.2 Terminate both ends.
.3 Identify and label to: TIA/EIA-606-A.


3.3 INSTALLATION OF HORIZONTAL TELEPHONE CABLES
.1 Install horizontal telephone cables as indicated in wire basket tray, conduits, and "J" 


hooks to outlets. Identify and label as indicated to: TIA/EIA-606-A.
.1 Where raceways are used to distribute cables to each zone, provide 


supplementary "J" hooks to support cables at intervals not exceeding 4'.
.2 Terminate horizontal cables in telecommunications room and at individual work-area 


jacks.
.1 Identify and label as indicated to: TIA/EIA-606-A.


.3 Harness slack cable in cabinets and wall-mounted termination and cross-connection 
hardware.


3.4 INSTALLATION OF HORIZONTAL DATA CABLES
.1 Install horizontal data cables as indicated in wire basket tray, conduit, and "J" hooks from 


accessible ceiling space to outlets. Identify and label as indicated to: TIA/EIA-606-A.
.2 Terminate horizontal cables in telecommunications room and at outlets.


.1 Identify and label as indicated to: TIA/EIA-606-A.


3.5 IMPLEMENT CROSS-CONNECTIONS 
.1 Implement cross-connections using jumper wires as specified.
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3.6 INSTALLATION OF FIBRE CABLE
.1 Install fibre cable as indicated and to manufacturer's recommendations.


3.7 FIELD QUALITY CONTROL
.1 Test backbone UTP cables as specified below and correct deficiencies. Provide a record 


of results both hard copy and electronic on CD.
.1 Perform tests for a Category 5e permanent link.


.2 Test horizontal UTP cables as specified below and correct deficiencies. Provide a record 
of results both hard copy and electronic on CD.


.1 Perform the following tests:
.1 Category 6 using certified level IIe tester to: TIA-EIA-568-B.1.


.3 Test Optical-fibre strands for attenuation to: TIA/EIA-568-B.1 and correct deficiencies: 
provide record of results as hard copy and electronic record on CD.


.1 Test backbone links in both directions. Backbone links:
.1 Test fibre at all applicable wavelengths (1310 nm, 1383 nm, 1550 nm).


.2 Maximum attenuation: Cable attenuation + Connector loss + Splice loss.
.1 Maximum connector insertion loss: 0.75 dB per pair and maximum splice 


insertion loss: 0.3 dB.
.4 Perform additional Tier 2 tests using optical time domain reflectometer (OTDR) on 


backbone fibre pairs to: TSB-140.
.1 Correct deficiencies.
.2 Provide record of results as described in SUBMITTALS.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 08 71 00 - Door Hardware.


.2 Section 26 05 00 - Common Work Results - Electrical


.3 Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings.


1.2 REFERENCE STANDARDS
.1 National Fire Protection Association (NFPA)


.1 NFPA 71- Standard from the Installation, Maintenance and Use of Signaling 
Systems for Central Station Services. 


.2 Underwriter’s Laboratories Canada (ULC)
.1 CAN/ULC S304, Standard for control and monitoring station burglar alarm units. 
.2 CAN/ULC S561, Installation and Services for Fire Signal Receiving Centres and 


Systems.


1.3 DESCRIPTION OF SYSTEM
.1 All access control hardware, software, and associated commissioning and training to be 


completed by Other (NIC).  All associated conduit, raceway and wiring for a fully 
functional access control system, to be supplied and installed by this Contractor.  


.2 Door hardware, including electric strikes and electrified hardware, is to be supplied and 
installed by Division 08 and wired and connected by Division 28.  Refer to Section 08 71 
00 and associated door hardware schedule for detailed information.


.3 The access control system is to allow entry to the otherwise locked building or area.  
When an authorized card is presented to the card reader, the electric strike is released 
and the card holder opens the door.  Egress from these areas is to be unrestricted by the 
access control system.  Access control system to be networked and capable of remote 
monitoring and customization.


.4 Access control system to be interfaced with intrusion alarm panel with a space set of 2x 
N/O and 2x N/C contacts.


.5 The access control system is to be interfaced via network connection and programmed 
to operate and recognize credentials from the existing Kantech networked access 
control system, throughout the QC Highway Depot.  


1.4 SUBMITTALS
.1 Not Applicable - Hardware by Others. 


2 Products
2.1 DOOR CONTROLLER


.1 Each door controller to be capable of interfacing with a minimum four (4) peripheral 
access control readers and a separate intrusion alarm system and/or other door 
controllers.


.2 Eight monitored NO or NC dry contacts, with a minimum of two Class 2 control relay 
outputs.


.3 128 KB RAM and 128 KB of flash memory c/w battery backup.


.4 Integral 16 V, 40 VA transformer with 12 V, 7 Ah supervised battery backup capable of 
providing continuous power for a minimum period of 24 hours in the event of a power 
failure.


.5 Lockable CSA type 1 enclosure c/w tamper switch.


.6 8-zone programmable input expansion module to monitor intrusion devices and 
communicate to intrusion alarm panel.


.7 12 V, 250 mA supervised door strike power output.


.8 Complete with all associated hardware and software for a networked system connected 
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which can be controlled and monitored via Ethernet network.
.1 To be supplied and installed by Others (NIC). Power and control wiring supplied 


and installed by this Contractor.  
.2 Acceptable manufacturer (to match existing):


.1 Kantech #KT-400 and #KANTECH IP Link.


2.2 DOOR CONTACTS
.1 To be supplied and installed by Others (NIC). Power and control wiring supplied and 


installed by this Contractor.  
.2 Acceptable manufacturer (to match existing)


.1 G.E. #1078CTW Series.


2.3 PROXIMITY CARD READERS
.1 To be supplied and installed by Others (NIC). Power and control wiring supplied and 


installed by this Contractor.  
.2 Acceptable manufacturer (to match existing):


.1 Kantech #225 Series.


2.4 WIRING
.1 Wiring and cables in accordance with the recommendations of the approved system 


manufacturer. Typical FT4 rated access control cabling in conduit as follows: 


DESCRIPTION    WIRE  TYPE    PART  #    
Card  Readers     6C#22  AWG Shielded    Provo  #6706    
Door  Contacts    2C#22  AWG    Provo  #9222    
Electric  Strikes    2C#18  AWG    Provo  #9182    


2.5 FIRE ALARM MONITORING 
.1 Provide connection between the fire alarm control panel and the access control system 


door controllers. 
.2 Upon activation of the fire alarm system, the fire alarm control panel is to release locking 


mechanisms on all access controlled doors, and notify the central monitoring facility of 
the alarm. 


3 Execution
3.1 INSTALLATION 


.1 Install all wiring, raceway, outlet boxes including any miscellaneous material to constitute 
a complete system as indicated.


.1 All associated hardware to be supplied and installed by Others (NIC).   
.2 Install conduit from access control devices located in walls and door frames to door 


control panel location.  Rough-in device boxes for card readers and access control 
devices as required. Coordinate exact access control device and control location with 
access control hardware installer onsite, prior to rough-in.


.3 All access control cabling is to be installed in conduit in accordance with Specification 
Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings.  Conceal conduit 
in inconspicuous but accessible locations where possible.


.4 Supply and install access control cabling from field mounted devices to door control 
panels. Coordinate exact access control device and control location with access control 
hardware installer onsite, prior to rough-in.


.5 Terminate access control cabling on field mounted devices in accordance with 
manufacturer's instructions.


.6 Supply and install network cable interconnecting all door control panels and to network 
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date rack in accordance with manufacturer's instructions.


3.2 VERIFICATION AND COMMISSIONING
.1 To be completed by Others (NIC).  


3.3 CLEANING AND ADJUSTING
.1 To be completed by Others (NIC).  


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical


.2 Section 26 05 31 - Splitters, Junction and Pull Boxes.


.3 Section 26 05 34 - Conduits, Conduit Fastenings and Conduit Fittings


1.2 REFERENCE STANDARDS
.1 Underwriters Laboratories of Canada (ULC)


.1 CAN/ULC-S304, Intrusion Detection.


.2 CAN/ULC-S306, Intrusion Detection Units.


.3 ULC-S318, Power Supplies for Burglar Alarm Systems.


.4 CAN/ULC-S561, Installation and Services for Fire Signal Receiving Centres and 
Systems.


1.3 DESCRIPTION OF SYSTEM
.1 All intrusion alarm hardware, software and associated commissioning and training to be 


completed by Others (NIC).  All associated conduit raceway and wiring for a fully 
functional intrusion alarm system to be supplied and installed by this Contractor.


1.4 SUBMITTALS
.1 Not Applicable - Hardware by Others. 


1.5 WARRANTY
.1 Submit manufacturer's warranty document executed by an authorized company or 


official stating that the entire system is warranted against defects in operation, material 
and workmanship for a period of one year from date of signed off substantial completion 
of the project.  Include system warranty document in Maintenance Manuals.


2 Products
2.1 MATERIALS


.1 All hardware to be supplied and installed by Others (NIC).  Associated power and control 
wiring supplied and installed by this Contractor. 


.2 Control Panel (supplied and installed by Others): 
.1 Minimum of 6 on-board zones, expandable to accommodate a minimum of 16 


hardwired zones.
.2 Power supply to be 16 VAC, 40 VA, 60 Hz in accordance with ULC-S318.  


Batteries to be sized for system to operate continuously for 6 hours in the event 
of a power failure.


.3 Minimum number of user codes: 256.


.4 Minimum number of partitions required: 4.


.5 Keypads: up to 8 hardwired.


.6 Capable of communicating with Owner's specified monitoring agency through 
PSTN dual line dialer for intrusion alarms and GPRS or IP for communications of 
fire alarms.


.1 Fire alarm signal transmitting unit and all associated connections to the 
fire alarm control panel are to be completed in accordance with CAN/
ULC-S561.  Refer to Specification Section 28 31 00 - Fire Detection and 
Alarm for additional information on hardware to be supplied and installed.


.7 System: Conventional, Hardwired.


.8 500-event buffer. 


.9 Number of programmable outputs: 2, expandable to 14.


.10 System supervision: telephone line, battery, and AC power.
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.11 Notification output:  12 VDC at 700 mA (continuous).


.12 CSA Type 1 lockable enclosure sized to accommodate power supply, batteries 
and one 8 zone expansion board.  Enclosure to be c/w tamper switch.


.13 Acceptable manufacturer (to match existing):
.1 DSC.


.3 Keypads:
.1 Backlit, 2-line, 32-character LCD display.
.2 Zone status, system status, trouble, event buffer, and date and time display with 


Ready, Armed and Trouble LED's.
.3 Tamper switch.
.4 5 programmable function keys and keypad activated alarms.
.5 Acceptable manufacturer (to match existing):


.1 DSC #LCD4501.
.4 Conventional Devices:


.1 Door Contacts:
.1 Recess mounted in door frame for detection when door is open.
.2 Magnetic type, 30 VDC, 3 W max.
.3 Tamper switch, double pole type.
.4 Acceptable manufacturer (to match existing):


.1 G.E. #1078CTW Series.
.5 Audible Notification:


.1 30 W siren with 120 dB yelp or steady signal.


.2 Impact resistant white plastic housing.


.3 Mount horns in accessible ceiling space of Admin Corridor.


.4 Acceptable Manufacturing (to match existing):
.1 DSC #SD30W.


3 Execution
3.1 INSTALLATION


.1 Install intrusion alarm system, wiring raceway and outlet boxes in accordance with 
manufacturer's written installation instructions at locations, heights and surfaces as 
indicated.  All associated intrusion alarm hardware to be supplied and installed by 
Others. 


.2 Conceal junction boxes in inconspicuous but accessible locations in accordance with 
Specification Section 26 05 31 - Junction and Pull Boxes.


.3 Conceal conduit and wiring where possible.  All wiring to be in conduit installed in 
accordance with Specification Section 26 05 34 - Conduits, Conduit Fastenings and 
Conduit Fittings.


.4 Coordinate exact intrusion alarm device location with intrusion alarm hardware installer 
onsite prior to rough-in.


3.2 VERIFICATION AND COMMISSIONING
.1 To be completed by Others (NIC).  


3.3 CLEANING AND ADJUSTING
.1 To be completed by Others (NIC).  


END OF SECTION
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1 General
1.1 RELATED SECTIONS


.1 Section 26 05 00 - Common Work Results - Electrical.


.2 Section 27 10 05 - Structured Cabling for Communication Systems.


1.2 REFERENCE STANDARDS
.1 Canadian Standards Association (CSA)


.1 CSA C22.1-85, Canadian Electrical Code, Part 1 Safety Standard for Electrical 
Installations.


.2 Underwriters Laboratories of Canada (ULC)
.1 ULC-S317, Installation and Classification of Closed Circuit Video Equipment 


(CCVC) Systems for Institutional and Commercial Security Systems.


1.3 DESCRIPTION OF SYSTEM
.1 All CCTV hardware, software and associated commissioning and training to be 


completed by Others (NIC). All associated conduit, raceway and cabling for a fully 
functional CCTV system to be supplied and installed by this Contractor. 


.2 PoE camera network to be fully independent  and segregated from the ITSS 
communication network.  The QCHD CCTV is distributed via dedicated fiber back bone 
throughout the site.


1.4 SUBMITTALS
.1 Not Applicable - Hardware by Others. 


1.5 WARRANTY
.1 Not Applicable.


2 Products
2.1 MATERIALS (SUPPLIED AND INSTALLED BY OTHERS)


.1 All hardware to be supplied and installed by Others (NIC).  Associated power and control 
wiring supplied and installed by this Contractor. 


.2 PoE Network Camera:
.1 Minimum light intensity:


.1 0.25 lux, (colour); 0.05 lux (B/W).
.2 Resolution: Minimum of 5 variable settings with a minimum resolution of 2048 x 


1536, selectable frame rate with 20 fps min 4 megapixel minimum for indoor 
cameras and 8 megapixel minimum for outdoor cameras.  


.3 Lens:
.1 Indoor and yard cameras mounted to building exterior or light pole, 2.8m: 


f/1.8, 90°(H) x 60°(V) wide angle.
.2 Indoor and exterior building entry and exit doors (cameras #7, #10-12):  


f/1.8, 55°(H) x 41°(V).
.4 Mounting: Wall mount.  Provide pole mount installation brackets for pole 


mounted cameras.
.5 Supported protocols: TCP/IP, UDP, ICMP, IPv4, SNMP, HTTP, HTTPS, SSL, 


SSH, SMTP, FTP, RTSP, UPnP, DNS, NTP, RTP, RTCP.
.6 Operational voltage: PoE (IEEE802.3af, class 3); 24 VAC nominal; 18 to 32 VAC 


range.
.7 Power consumption: less than 8 W nominal.
.8 Environment: Camera components and systems to operate with all specified 


requirements under following ambient temperatures:
.1 Outdoor installations:
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.1 Temperature: -40°C to 50°C


.2 Humidity: 15 to 85%
.2 Indoor installations.


.1 Temperature: -30°C to 50°C


.2 Humidity: 15-85%
.9 Camera Housings:


.1 Exterior: Equipped with IP 66 weather tight back box and enclosure for 
outdoor cameras.


.10 Transmission Methods: CAT 6 cable or better and RJ-45 network port.


.11 Configurable frame rates and bit rates for bandwidth administration.


.12 Capable of backing up and restoring factory or user defined camera settings 
through embedded software.


.13 Acceptable material (to match existing):
.1 Indoor:  Hikvision #DS-2CD2145FWD-1.
.2 Outdoor:  Hikevision #DS-2CD2185-FWD-1.  


.3 External Storage and Recording
.1 Network Video Recorder / Network Attached Storage (NAS) Server


.1 Support recording of JPEG, MPEG-4, H.264 , H.265 and other 
compatible IP streams.


.2 Minimum storage per NVR to be 12TB via internal harddrive(s), gigabit 
Ethernet RJ-45 ports, sixteen (16) for camera data and one for network 
connection, rack mountable chassis.


.2 IP Video Management Software
.1 Capable of running client applications as well as video management 


system.
.2 A remote client computer with system compatible software will be the 


interface for viewing and control of the system. Non-expiring software 
licenses to be purchased by the Client in quantities as required.


.3 Include non-expiring camera licenses as required to accommodate all IP 
cameras for a complete system as indicated.


.4 Program cameras on the dedicated TIR CCTV network segment.


.5 Remote client PC's to be supplied and installed by others. PC to 
accommodate video management software requirements.


.6 Acceptable Material (to match existing):
.1 Hikvision #DS-7716N1-14/16P.


3 Execution
3.1 INSTALLATION


.1 Supply and install video surveillance equipment and components in accordance with 
ULC-S317.


.2 Supply and install all required cabling, patch cords, boxes, as required to connect a fully 
functional video surveillance system in accordance with manufacturer's installation 
instructions, all associated CCTV hardware to be supplied and installed by Others. 


.3 Supply and install components secure, properly aligned and in locations as shown on 
the Drawings and coordinated onsite with the hardware installer. 


.4 Connect network camera system distribution equipment and cabling in accordance with 
Specification Section 27 10 05 - Structured Cabling for Communication Systems, and 
manufacturer's wiring and installation instructions.


.1 Category 6 cabling for PoE CCTV to be complete with purple jacket.  


3.2 FIELD QUALITY CONTROL


Queens County Highway Depot, Brackley, PE Section 28 23 00.01
Pandemic Warehouse Video Surveillance Network - PoE Cameras
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


.1 Not in Contract - to be completed by Others. 


3.3 CLEANING AND ADJUSTING
.1 Not in Contract - to be completed by Others. 


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical.


1.2 SUMMARY
.1 Section Includes:


.1 Materials and installation for fire alarm systems.


.2 Manual alarm stations.


.3 Automatic alarm initiating devices.


.4 Audible signal devices.


.5 End-of-line devices.


.6 Visual alarm signal devices.


.7 System operation.


.8 Verification.


.9 Control panels.


.10 Fire alarm signal transmitting unit.


.11 Fault isolators.


.12 Addressable interface modules.


.13 Passive graphic display.
.2 General Requirements


.1 This specification details the supply, installation commissioning and verification 
of a new single-stage, addressable fire alarm initiation and notification system for 
the new Queens County Depot Storage Building in Charlottetown, PEI.  


.2 The manufacturer is required to identify any areas of the specification where they 
do not completely comply.


.3 The fire alarm system must include all the necessary electronic hardware, 
software, and memory for a completely operable system in accordance with 
these specifications and associated drawings, to perform the functions described 
herein.


.4 Install all new wire, conduit, and fire alarm devices in accordance with the 
drawings and specifications. The actual device, equipment, and wiring layout will 
be the manufacturer's responsibility and detailed wiring and installation drawings 
must be provided.


1.3 REFERENCES
.1 Government of Canada


.1 NBC-2012 National Building Code of Canada.


.2 NFC-2015 National Fire Code of Canada.
.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS).


.1 Material Safety Data Sheets (MSDS).
.3 Underwriter's Laboratories of Canada (ULC)


.1 CAN/ULC-S524, Standard for the Installation of Fire Alarm Systems.


.2 CAN/ULC-S525, Audible Signal Device for Fire Alarm Systems.


.3 CAN/ULC-S526, Visual Signal Devices for Fire Alarm Systems.


.4 CAN/ULC-S527, Control Units.


.5 CAN/ULC-S528, Manual Pull Stations for Fire Alarm Systems.


.6 CAN/ULC-S529, Smoke Detectors for Fire Alarm Systems.


.7 CAN/ULC-S536, Inspection and Testing of Fire Alarm Systems.


.8 CAN/ULC-S537, Verification of Fire Alarm Systems.


.9 ULC-S548-08, Alarm Initiating and Supervisory Devices for Water Type 
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Extinguishing Systems.
.10 CAN/ULC-S559; Equipment for Fire Signal Receiving Centres and Systems.
.11 CAN/ULC-S561, Installation and Services for Fire Signal Receiving Centres and 


Systems.
.4 National Fire Protection Agency (NFPA)


.1 NFPA 72, National Fire Alarm Code.


.2 NFPA 90A, Installation of Air Conditioning and Ventilating Systems.


.3 NFPA 101, Life Safety Code.
.5 International Standard Organization (ISO)


.1 ISO 8201, Acoustics - Audible Emergency Evacuation Signal.


1.4 SHOP DRAWINGS
.1 Shop Drawings:


.1 Submit shop drawings and product data for all fire alarm equipment and devices 
in accordance with Division 01  - General Requirements.


.1 All fire alarm equipment and devices.
.2 Include:


.1 Layout of equipment.


.2 Zoning.


.3 Complete wiring diagram, including schematics of modules.
.3 Quality assurance submittals: submit following in accordance with Division 01 -


General Requirements.
.1 Certificates: submit certificates signed by manufacturer certifying that 


materials comply with specified performance characteristics and physical 
properties.


.2 Instructions: submit manufacturer's installation instructions.


.3 Manufacturer's Field Reports: manufacturer's field reports specified.
.4 Closeout Submittals:


.1 System wiring diagrams:


.2 Submit complete wiring diagrams of system showing points of 
connection and terminals used for electrical connections in the system. 


.3 Show modules, relays, switches and lamps in control panel.


.4 Power Calculations:
.1 Submit design calculations for new work specified to substantiate 


that battery capacity exceeds supervisory and alarm power 
requirements.


.2 Show comparison of fire detector power requirements per zone 
versus control panel fire detector power output per zone in both 
standby and alarm modes for zones affected by the renovations.


.3 Show comparison of notification appliance circuit alarm power 
requirements with rated circuit power output for notification 
circuits affected by the renovations.


1.5 QUALITY ASSURANCE
.1 Qualifications:


.1 Installer: company or person specializing in fire alarm system installations with 
five (5) years documented experience approved by manufacturer.


.2 Provide services of representative or technician from manufacturer of system, 
experienced in installation and operation of type of system being provided, to 
supervise installation, adjustment, preliminary testing, and final testing of system 
and to provide instruction to project personnel.


.3 System:
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.1 In accordance with applicable Codes, Standards and the Authority 
Having Jurisdiction.


.4 Maintenance Service:
.1 Provide one (1) year's free maintenance based upon 24 hour emergency 


service with two inspections by manufacturer during warranty period. 
Inspection tests to conform to CAN/ULC-S536 and CAN/ULC-S561. 
Submit inspection report to Engineer.


2 Products
2.1 MATERIALS


.1 Equipment and devices: ULC listed and labelled and supplied by single manufacturer.


.2 Audible signal devices: to CAN/ULC-S525.


.3 Visual signal devices: to CAN/ULC-S526.


.4 Control Panel: to CAN/ULC-S527.


.5 Manual pull stations: to CAN/ULC-S528.


.6 Smoke detectors: to CAN/ULC-S529.


.7 Signal transmitting unit: to CAN/ULC-S599.


2.2 DESCRIPTION OF WORK
.1 This specification details the supply, installation commissioning and verification of a new 


single-stage, addressable fire alarm initiation and notification system for the new 
Pandemic Warehouse at the Queens County Highway Depot in Brackley, PEI.


.2 As required, install temporary covers on existing spot type fire alarm detectors to prevent 
false alarms during supervised work.


.3 The existing fire alarm control panel (miricom Fx-200 Series) located with the Queens 
County Highway Depot is to be inter-connected via Class 'A' campus style 
communication circuit, to the new fire alarm control panel in the Storage Building to 
permit communications between the two (2) systems.


.4 Activation of either fire alarm system will initiate all visual notification devices in the other 
building to flash self-synchronizing strobes (initiate trouble).


2.3 SYSTEM OPERATION
.1 Actuation of any alarm initiating device to:


.1 Indicate type of alarm and location at control panel and remote annunciators.


.2 Cause audible signaling devices to sound throughout the buildings and at the 
control panel.


.3 Cause visual signals to flash self-synchronizing strobes continuously throughout 
the buildings.


.4 Transmit signal to fire receiving centre via central station and signal transmitting 
unit.


.5 Unlock access controlled doors.
.2 Possible to silence signals by "alarm silence" switch at control unit after 60 second 


period of operation.
.3 Subsequent alarm, received after previous alarm has been silenced, to re-activate 


signals.
.4 Actuation of supervisory devices to:


.1 Indicate type of supervisory device and location at control panel. 


.2 Cause audible signal at control panel to sound.


.3 Activate common supervisory sequence.
.5 Resetting alarm or supervisory device not to return system indications/functions back to 


normal until control panel has been reset.
.6 Trouble on system to:
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.1 Indicate device and circuit in trouble at control panel .


.2 Activate "system trouble" indication, buzzer and common trouble sequence. 
Acknowledging trouble condition to silence audible indication, whereas visual 
indication to remain until trouble is cleared and system is back to normal.


.7 Trouble on system: suppressed during course of alarm.


.8 Trouble condition of any circuit in system not to initiate alarm conditions.


2.4 CONTROL PANEL
.1 Central Control Unit:


.1 Suitable for Class A or B wiring of addressable initiation loops, data 
communication link style: to CAN/ULC-S524 with Class A or B wiring.


.2 Features specified are minimum requirements for microprocessor-based system 
with digital data control and transmission.


.3 Minimum capacity of 50 addressable initiation control points.  Points may be 
divided between multiple communication channels in distributed system, each 
channel operating independently and fully isolated of the other. Faults on one 
communication channel not to affect operation of other channel.


.4 System to provide a minimum of two (2) Class B or Class A integral notification 
appliance circuits with a combined output capacity of 6 A at 24 VDC.


.5 System to provide for priority reporting levels, with fire alarm points assigned 
highest priority, supervisory and monitoring lower priority and third priority for 
troubles. Possible to assign control priorities to control points in system to 
guarantee operation or allow emergency override as required.


.6 Provide a display interface with 80 character liquid crystal display. Use LCD 
technology and backlighting for high contrast visual clarity. In the normal mode, 
display the time, the total number of active points and the total number of disable 
points. In the alarm mode, display the current time, total number of messages 
waiting, type of event on display, location, message and event address.


.7 Provide visual indicators for the following common control functions: AC power, 
alarm, supervisory, monitor, trouble, disable, ground fault, CPU fail test and both 
cellular and telephone line active. Provide common control keys and visual 
indicators for: reset, alarm silence, trouble silence, drill and one custom 
programmable key/indicator. Provide four pairs of display control keys for 
selection of event display by type (alarm, supervisory, monitor and trouble) and 
forward/backward scrolling through event listings. Allow the first event of the 
highest priority to capture the LCD for display so that arriving fire fighters can 
view the first alarm event "hands free".  Provide system function keys, status 
reports, enable, disable, activate, restore, program and test. System to be 
complete with a QWERTY keypad.


.8 Integral power supply, battery charger and standby batteries.


.9 Basic life safety software retained in non-volatile Erasable Programmable Read 
Only Memory (EPROM). Random Access Memory (RAM) chips in panel to 
facilitate password protected field editing of simple software functions (e.g. zone 
labels, priorities) and changing of system operation software.


.10 Circuitry to continuously monitor communications and data processing cycles of 
microprocessor. Upon failure, audible and visual trouble indication to activate.


.11 A digital alarm communicator transmitter module to transmit alarm, supervisory 
and trouble signals to a central monitoring station conforming to NFPA 72. The 
communicator shall support communications with the fire alarm signal 
transmitting unit as well as a 20 PPS 4/2 telephone line configured for dual tone 
multi-frequency or pulse modes.


.12 RS-232-C I/O port: parallel ASCII with adjustable baud rates to allow interface of 
any commercially available printer, terminal or computer.
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.13 Equipped with software routines to provide Event-Initiated-Programs; change in 
status of one or more monitor points, may be programmed to operate any or all 
of system's control points.


.14 Software and hardware to maintain time of day, day of week, day of month, 
month and year.


.15 Software to operate variable sensitivity addressable smoke detectors and 
annunciate their status and sensitivity settings at control panel.


.2 Enclosure: surface mounted CSA Type 1 enclosure. Provide a locking hinged door with 
viewing window, flush lock and two keys.


2.5 SIGNAL TRANSMITTING UNIT
.1 Capable of communicating alarm, trouble, and supervisory signals to the fire alarm 


receiving centre through a minimum of two non-interdependent communication channels 
in accordance with CAN/ULC-S561.


.2 Enclosure to be surface mounted CSA Type 1 enclosure.  Provide with a locking hinged 
door, flush lock and two keys, and cabinet tamper switch.


.3 Unit to be c/w integral power supply, hardwired transformer, and two listed standby 12 
VDC, 7Ah batteries.


.4 Passive communication to signal receiving centre through supervised GSM transmitter 
located within the transmitting unit enclosure and a 20 PPS 4/2 telephone line configured 
for dual tone multi-frequency or pulse modes.


.5 Signal transmitting unit to be certified and compatible for use with the main fire alarm 
control panel.


.6 Circuitry to continuously monitor communications and data processing cycles of system, 
c/w a 24h test transmission of fire signals across both non-interdependent 
communication channels. 


.7 Acceptable material:
.1 DSC Fire Kit # DSC-KIT32-412HC.


2.6 POWER SUPPLIES
.1 120 V, 60 Hz as primary source of power for system.
.2 Voltage regulated, current limited distributed system power.
.3 Primary power failure, power loss or supply voltage drop will activate common trouble 


sequence.
.4 Interface with battery charger and battery to provide uninterruptible transfer of power to 


standby source during primary power failure or loss.
.5 During normal operating conditions fault in battery charging circuit, short or open in 


battery leads to activate common trouble sequence and standby power trouble indicator.
.6 Standby batteries: sealed, maintenance free.
.7 Continuous supervision of wiring for external initiating and alarm circuits to be 


maintained during power failure.


2.7 INITIATING / INPUT CIRCUITS
.1 Receiving circuits for alarm initiating devices such as manual pull stations and smoke 


detectors to be, wired in a Class 'A' configuration for addressable initiation circuits.
.2 Alarm receiving circuits: compatible with smoke detectors and open contact devices.
.3 Actuation of alarm initiating device: cause system to operate as specified in "System 


Operation".
.4 Actuation of supervisory initiating device: cause system to operate as specified in 


"System Operation".


2.8 ALARM OUTPUT CIRCUITS
.1 Alarm output circuits: connected to output or notification devices, wired in Class B 


configuration to the control panel.


Queens County Highway Depot, Brackley, PE Section 28 31 00
Pandemic Warehouse Fire Detection and Alarm
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 5







Coles Associates Ltd. Architects & Engineers


.1 Signal circuit operation to follow system programming, capable of sounding 
signals either continuously, at 20spm or using a temporal pattern as described 
by International Standard ISO 8201, Acoustics - Audible Emergency Evacuation 
Signal and continuously flashing visual signals. Each signal circuit rated at 6 A, 
24 VDC, fuse protected from overloading/overcurrent.


.2 Manual alarm silence, automatic alarm silence and alarm silence inhibit to be 
provided by system's common control.


2.9 WIRING
.1 Wire type and number of conductors as recommended by fire alarm equipment 


manufacturer.
.2 To initiating circuits: Power limited fire alarm armoured cable or in conduit, twisted or 


untwisted, shielded or unshielded, copper conductors #18 AWG minimum, 300 V, FT4 
rated to: CSA C22.2 No. 208-03, FAS 105°C.


.3 To signal circuits: 14 AWG, RW90 minimum and in accordance with manufacturer's 
requirements for voltage drop.


.4 To control circuits: 14 AWG, RW90 minimum and in accordance with manufacturer's 
requirements.


2.10 MANUAL ALARM STATIONS
.1 Addressable manual pull station:  pull lever, surface semi-flush, wall mounted type, 


English signage, and electronics to communicate station's status to main control panel. 
Station address to be set on station in field.


2.11 AUTOMATIC ALARM INITIATING DEVICES
.1 Addressable variable-sensitivity fire detectors:


.1 Combination photoelectric and fixed heat multidetector type.


.2 Electronics to communicate detector's status to addressable module.


.3 Detector address to be set on detector base in field.


.4 Sensitivity settings: Five (5) settings, determined and operated by control panel. 
No shifting in detector sensitivity due to atmospheric conditions (dust, dirt) within 
certain parameters.


.5 Ability to annunciate levels of detector contamination automatically with trouble 
condition at control panel. 


.6 Where smoke detectors are concealed supply and install a remote mounted LED 
indicator at a visible location.


2.12 ADDRESSABLE INTERFACE MODULES
.1 Interface modules: facilitate connection of non-addressable devices to control panel; 


provided in different types for connection to monitoring devices and control functions 
(e.g. fan shutdown, door release).


2.13 AUDIBLE SIGNAL DEVICES
.1 Horns: electronic with backbox, 92dB, surface flush mounting 24 VDC; red in colour.
.2 Combination with strobe as indicated.
.3 Do not exceed 80% of listed rating in amperes of notification appliance circuit. Provide 


additional circuits above those shown in required to meet this requirement.
.4 Output to be synchronized with all other notification devices on the notification circuit and 


all notification devices located in an observer's audible and visible range.
.5 Operating temperature 0°C to 49°C.


2.14 VISUAL ALARM SIGNAL DEVICES
.1 Strobe type: 30 candela, self-synchronizing, 24 VDC, red in colour.
.2 Polycarbonate lens with FIRE/FEU imprinted on device.
.3 Designed for surface mounting on flush outlet box.
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.4 For surface mounting provide appliance manufacturer's approved back box. Back box 
finish to match appliance finish.


.5 Operating temperature 0°C to 49°C.


2.15 FAULT ISOLATORS
.1 Provide line fault isolators in detector bases or separately mounted. The isolator relay is 


controlled by the detector or the loop controller.
.2 The isolator operates as follows:


.1 A short on the line causes all isolators to open within 23 msec.


.2 At 10 msec intervals, beginning nearest the loop controller, the isolators close to 
provide the next isolator down the line with power.


.3 When the isolator next to the short closes, it reopens within 10 msec.


2.16 END OF LINE DEVICES
.1 End-of-line devices to control supervisory current in alarm circuits and signaling circuits, 


sized to ensure correct supervisory current for each circuit. Open, short or ground fault in 
any circuit will alter supervisory current in that circuit, producing audible and visible 
alarm at main control panel and remotely as indicated.


2.17 PASSIVE GRAPHIC DISPLAY
.1 Passive graphic displays on white photo bond paper in metal frame with polycarbonate 


or plexiglass glazing.
.2 The labelling on the graphic must closely correspond to the displays on the fire alarm 


annunciator or the labels for each alarm indication. All wording shall be in English. The 
floor plan drawing is to indicate:


.1 The buildings outline showing all exterior doors.


.2 The buildings room divisions, corridors, stairways and elevator.


.3 The location of, and divisions between, the fire alarm zones.


.4 The location of the main fire alarm control panel.


.5 The location of the main valve for the sprinkler system and the valve for each 
zone as well as any other supervised valve. Use of a legend and symbols is 
recommended.


.6 The smoke detector locations in ventilation equipment rooms. Use of a legend 
and symbols is recommended.


.7 An accurate "You are here" indicator. Graphic display must be oriented to match 
the direction of the location at which it is to be posted, i.e. oriented to the 
direction in which the person viewing the display is facing.


.3 Electronic floor plans of the areas modified by the renovations may be obtained for 
production of the fire alarm graphic from the Engineer for $150.00 per drawing plus HST.


2.18 MANUFACTURER
.1 Acceptable material:


.1 Mircom (to match existing).


3 Execution
3.1 INSTALLATION


.1 Install systems in accordance with CAN/ULC-S524.


.2 For signal, alarm and ancillary devices, wire in EMT conduit with wire counts to be 
approved by fire alarm equipment manufacturer prior to installation. Install alarm and 
signal circuits in separate conduits. Surface mounted devices to be installed on matching 
outlet boxes recommended by manufacturer.


.3 Install control panel at 1524 mm AFF to center and connect to AC power supply.


.4 Install addressable loops.
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.5 Surface mounted fire alarm conduit or boxes located in finished areas to be painted to 
match the associated surface color. Coordinate exact color(s) on-site.


.6 Locate and install manual alarm stations as indicated and connect to initiation circuit 
loops.


.7 Locate and install detectors as indicated and connect to initiation circuit loops. Do not 
mount detectors in direct airflow from supply or exhaust air outlets. Maintain at least 457 
mm radius clear space on ceiling, below and around detectors in accordance with CAN/
ULC-554.


.8 Provide for door release, connection to auxiliary devices, magnetic door holds, etc. using 
relays and intelligent interface modules.


.9 Confirm with manufacturer if supplied interface modules require separate DC power and 
if so, install DC power to interface module from control panel in accordance with 
manufacturers wiring instructions.


.10 Install signal devices as indicated and connect to signaling circuit.


.11 Install end-of-line devices as required.


.12 Coordinate with the Owner and manufacturer for the naming of all loop device locations. 
Provide a list to the Owner indicating all proposed naming prior to programming. Make 
changes as directed by Owner at no extra charge. Arrange with the manufacturer to 
have location names listed on charts with loop numbers and device addresses. During 
installation of devices, peel the serial number label from the device and stick to the 
location message chart beside the location name.


.13 Include system configuration and programming to meet the needs of the new and 
existing building designs as required. Include programming of detection devices, relays, 
signal devices and custom configuration.


.14 Coordinate with Owner and provide connection of fire alarm system existing remote 
monitoring station.  On behalf of the Owner, make all arrangements and verify that alarm 
signals are received at remote monitoring agency.  


3.2 FIELD QUALITY CONTROL
.1 Site Tests:


.1 Conduct tests to Section 26 05 00 - Common Work Results - Electrical and CAN/
ULC-S537 for system modifications.


.2 Test each device and alarm circuit to ensure manual stations, smoke detectors 
and other input signals transmit alarm to control panel and actuate general, first 
stage alarm and ancillary devices.


.3 Verify fire alarm override of access controlled doors.


.4 Simulate grounds and breaks on alarm and signaling circuits to ensure proper 
operation of trouble signals.


.5 Provide and verify surge protection on fire alarm wiring leaving each building in 
accordance with CAN/ULC-S524 Section 3.4.11.


.6 Addressable and conventional circuits system:
.1 Test each conductor.
.2 Check to ensure zones are shown correctly.
.3 Simulate grounds and breaks on alarm and signaling circuits to ensure 


proper operation of trouble signals.
.4 Verify trouble and alarm signals are received at the remote supervised 


location via both non-interdependent communication channels in 
accordance with CAN/ULC-S561.


.2 Manufacturers Field Service:
.1 Obtain written report from manufacturer verifying compliance of work, in 


handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports in accordance with this Section and the Contract 
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Documents.
.2 Provide manufacturer's field services consisting of product use 


recommendations and periodic site visits for inspection of product installation in 
accordance with manufacturer's instructions.


.3 Schedule site visits to review work in accordance with this Section and the 
Contract Documents.


.3 Certificates and Reports:
.1 Provide: 


.1 A copy of the inspecting technician's report showing location of each 
device and certifying the test results of each device.


.2 A certificate of verification confirming that the inspection has been 
completed in accordance with CAN/ULC-S537 and CAN/ULC-S561, and 
showing the conditions upon which such inspection and certification have 
been rendered.


.3 Final test and acceptance of the system shall be witnessed by 
representatives of three parties: the Owner, the Contractor and the 
manufacturer.


3.3 TRAINING
.1 Arrange and pay for on-site lectures and demonstrations by fire alarm equipment 


manufacturer to train operational personnel in use and maintenance of fire alarm 
system.


3.4 CLEANING
.1 Upon completion and verification of performance of installation, remove surplus 


materials, excess materials, rubbish, tools and equipment.


END OF SECTION
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1 General
1.1 WORK INCLUDED


.1 Planning and executing measures to prevent and control soil erosion.


.2 Furnishing, installing and maintaining erosion control materials.


1.2 REFERENCE STANDARDS
.1 The requirements of the P.E.I. Department of Environment and as directed on site by 


Consultant.


1.3 PRODUCT CONDITIONS
.1 Schedule temporary seeding, mulching and other erosion control measures to take place 


as soon as possible, prior to beginning any work.
.2 When temporary seeding cannot be accomplished to have established or visible growth 


by October 15, the disturbed areas shall be covered with 150 mm mulch for the winter.


2 Products
2.1 MATERIALS


.1 Hay Bales: Securely tied baled at least 355 mm x 460 mm x 760 mm.


.2 Geotextile fabric, including means of anchoring.


.3 Mulch Material: Select mulch material for erosion control that will best meet the site 
conditions from the following:


.1 Hay or Stray- Shall be dry, free to mold and weed seeds.


.2 Wood chips - Shall be dry, free of soil and other foreign material.
.4 Mulch Anchoring:  When mulch must be held in place, one of the following mulch 


anchoring materials shall be used:
.1 Mulch Netting (plastic, or plastic and wood fiber); North American Green, SC 150 


or equal.
.5 Fertilizer: Complete fertilizer 10-20-20 (standard product).
.6 Lime: Ground limestone containing not less than 95% total carbonates (calcium or 


magnesium).
.7 Temporary Seed Mixture: as follows:


- 30% Regent Kentucky Bluegrass
- 30% Park Kentucky Bluegrass
- 30% Creeping Red Fescue
- 10% Fiesta 2 Perennial Ryegrass


3 Execution
3.1 EROSION AND SEDIMENT CONTROL


.1 Provide sediment protection measures as indicated on design drawings and as specified 
under this Section and in accordance with PEI Department of Transportation & 
Infrastructure, PEI Department of Environment.


.2 Install geotextile fabric over top of new and existing catch basins to eliminate sediment 
from entering into sanitary or storm sewer system. Maintain as required.


.3 Install sediment control berm, silt fences and silt screens where required to prevent 
siltation. Construct and install silt fences as indicated just up-slope of the area to be 
protected in order to prevent silt from being conveyed to an adjacent property or 
watercourse/wetland.


.4 Maintain erosion control structures to coordinate with the schedule and sequence of the 
site work. Adjust erosion control structures as required.


.5 Construct and maintain ditch dams properly designed to prevent migration of silt caused 
by the construction activities.
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.6 Maintain sediment control features throughout the construction period. Repair damage to 
original condition.


.7 Remove accumulated sediment from behind berm and fences as necessary. Trapped 
sediment shall be removed when it has accumulated to a level half the height of the 
fence/barrier and shall be disposed of at a location outside the buffer zone of a 
watercourse and such that it cannot enter a watercourse or other environmentally 
sensitive area.


.8 Do not remove any control features until authorized by Consultant.


.9 Remove berm and fences when reinstatement has been well established and there will 
be no further erosion


3.2 GENERAL CONSTRUCTION SEQUENCE TO MINIMIZE EROSION
.1 Erect hay bale dikes and/or silt fences as shown on Drawings and as may be required in 


the field to protect property, waterways, grassed areas, roadways, parking lots, existing 
features and springs.


.2 Commence excavation. Stockpile soil so that erosion is minimized. Extra precautions 
shall be taken when soil is saturated.


.3 Backfill excavation to grade. Grade site so that soil erosion caused by runoff will be 
minimized.


.4 Seed and mulch exposed ground.


3.3 SEEDING AND MULCHING
.1 All areas which will remain open shall be seeded and mulched within five (5) days of 


being stripped or backfilled and graded.


3.4 HAY BALES
.1 Embed hay bales into soil and anchor in place with stakes as shown on the drawings. 


Butt hay bales together tightly.
.2 Hay bales shall be replaced when they become clogged with soil particles or as directed 


by the Consultant.


3.5 DAMAGE AND REPAIR
.1 Repair all damages caused by soil erosion or construction equipment at or before the 


end of each working day.


END OF SECTION
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1 General
1.1 SCOPE OF WORK


.1 The work of this Section comprises the furnishing of all equipment, labour and materials 
necessary for the excavation, trenching and backfilling, as specified in this Section and 
indicated on the drawings, which includes, but is NOT necessarily limited to:


.1 Building:
.1 All excavation, as required, through compacted structural fill and/or 


undisturbed in-situ material for building foundations, including all related 
backfilling and compaction.


.2 Supply and installation of all structural fill, vapour barrier and granular 
base for concrete floor slab.


.3 Supply and installation of both vertical and/or horizontal perimeter 
insulation.


.4 All excavation, trenching, bedding, backfilling and compaction required 
for the work of Mechanical, Sprinkler and Electrical Divisions inside the 
building.


.5 Contractor to provide a 100mm of crushed stone above the structural fill 
as a working surface to facilitate the formwork for the structural slab.


.2 Outside of building:
.1 All excavation, as required, through compacted structural fill and/or 


undisturbed in-situ material for concrete aprons, including all related 
backfilling and compaction.


.2 Supply and installation of all structural fill, polyethylene vapour barrier 
and granular base for concrete aprons.


.3 All excavation, trenching, bedding, backfilling and compaction required 
for the work of Mechanical, Sprinkler and Electrical Divisions outside the 
building.


.4 All areas under sidewalks, aprons, slabs and roadways.


.5 All excavation and backfill for miscellaneous items such as bollards.
.2 The work of this Section comprises the furnishing of all labor, materials, and equipment 


necessary for the control of dust and other airborne pollutants or contaminants 
generated by the work of this project.


.3 It is the responsibility of the Contractor to perform the entire work of this project in a 
manner which will reduce airborne dust to an absolute minimum and prevent the blowing 
of dust beyond the limits of construction area.  This will require the strict observance of 
all control measures specified in this Section and other restrictions as may be deemed 
necessary by the Contractor, Consultant or Owner's representative during the course of 
construction, including the requirement to cease operations.


.4 The requirements of the following Prince Edward Island, Department of Transportation & 
Infrastructure Specifications are to be followed for all work relating to the material 
specifications for fill materials.


1.2 RELATED REQUIREMENTS
.1 Section 02 41 16 - Structure Demolition.
.2 Section 31 22 19 - Finish Grading.
.3 Section 33 05 13 - Manholes and Structures.
.4 Section 33 11 13 - Public Water Utility Distribution Piping.
.5 Section 33 31 13 - Public Sanitary Utility Sewerage Piping.


1.3 REFERENCES
.1 American Society for Testing and Materials International (ASTM)


.1 ASTM C117-03, Standard Test Method for Material Finer Than 0.075 mm 
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(No.200) Sieve in Mineral Aggregates by Washing.
.2 ASTM C136-01, Standard Test Method for Sieve Analysis of Fine and Coarse 


Aggregates.
.3 ASTM D422-632002, Standard Test Method for Particle-Size Analysis of Soils.
.4 ASTM D698-00ae1, Standard Test Methods for Laboratory Compaction 


Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft 3) (600 kN-m/m 3).
.5 ASTM D1557-02e1, Standard Test Methods for Laboratory Compaction 


Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft 3) (2,700 kN-m/m 3).
.6 ASTM D4318-00, Standard Test Methods for Liquid Limit, Plastic Limit, and 


Plasticity Index of Soils.
.2 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series.


.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.
.3 Canadian Standards Association (CSA International)


.1 CAN/CGSB-51.20-M87, Thermal Insulation, Polystyrene, Boards and Pipe 
Covering.


.2 CAN/CGSB-51.34-M86, Vapor Barrier, Polyethylene Sheet for Use in Building 
Construction.


1.4 DEFINITIONS
.1 Dust as defined in this Section is any airborne particulate that may result from the work 


of this project, which includes, but is not limited to:
.1 Soil particles.
.2 Fertilizer.
.3 Limestone.
.4 Soil additives.
.5 Sand.


.2 Rock:
.1 Any solid material in excess of 1.00 m 3 and which cannot be removed by 


means of heavy duty mechanical excavating equipment with 0.95 to 1.15 m3 
bucket. Frozen material not classified as rock.


.3 Common excavation:
.1 Excavation of materials of whatever nature, which are not included under 


definitions of rock excavation.
.4 Topsoil:


.1 Material capable of supporting good vegetative growth and suitable for use in top 
dressing, landscaping and seeding.


.2 Material reasonably free from subsoil, clay lumps, brush, objectionable weeds, 
and other litter, and free from cobbles, stumps, roots, and other objectionable 
material larger than 25 millimeters in any dimension.


.5 Waste material: excavated material unsuitable for use in Work or surplus to 
requirements.


.6 Borrow material: material obtained from locations outside area to be graded, and 
required for construction of fill areas or for other portions of Work.


.7 Cohesionless soil: For compaction purposes, cohesionless soil is:
.1 Materials having less than 20% passing 75 micrometres sieve, regardless of 


plasticity of fines.
.8 Cohesive soil: For compaction purposes, cohesive soil is soil not having properties to be 


classified as cohesionless.
.9 Unsuitable materials:


.1 Weak, chemically unstable, and compressible materials.
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.2 Frost susceptible materials:
.1 Fine grained soils with plasticity index less than 10 when tested to ASTM 


D4318, and gradation within limits specified when tested to ASTM D422.
.2 Sieve sizes to CAN/CGSB-8.1.
.3 Table:


SIEVE DESIGNATION % PASSING
2.00mm 100
0.10mm 45-100
0.02mm 10-80
0.005mm 0-45


1.5 VEHICLE REQUIREMENTS
.1 All trucks bringing fill materials to site and removing surplus materials from site are to 


have a heavy-duty tarpaulin covering the truck box, properly tied down, to prevent the 
spillage of materials or blowing of dust during transportation.


.2 Vehicles not equipped with a tarpaulin will not be allowed on site.


1.6 WORK RESTRICTIONS
.1 Contractor will be required to stop work when wind speed, or unusually dry conditions 


are such, that in the Contractor's, Consultant's or Owner's representative's opinion, the 
control measures required under this Section are, or will be, unable to prevent the 
blowing of dust beyond the limits of the site.


1.7 AFTER WORKDAY REQUIREMENTS
.1 During unusually dry conditions and when predicted wind speed is of a velocity, that in 


the Contractor's, Consultant's or Owner representative's opinion will result in dust being 
blown beyond the limits of the site, the Contractor will continue the control measures 
specified in this Section throughout non-working hours, as required to prevent the 
blowing of dust.


1.8 PROTECTION OF EXISTING FEATURES
.1 Existing buried utilities and structures:


.1 Size, depth and location of existing utilities and structures as indicated are for 
guidance only; completeness and accuracy are not guaranteed.


.2 Prior to commencing any excavation work, notify applicable Utility or authorities, 
establish location and state of use of buried utilities and structures. Clearly mark 
such locations to prevent disturbance during work.


.3 Confirm locations of buried utilities by careful test excavation.


.4 Maintain and protect from damage, water, sewer, gas, electric or other utilities 
encountered. 


.5 Obtain direction of Consultant before moving or otherwise disturbing utilities or 
structures.


.6 Where indicated, re-route existing lines in area of excavation. 


.7 Pay costs for such work.


.8 Record in accordance with requirements of Section 01 78 00 - Closeout 
Submittals, locations of maintained, re-routed and abandoned underground 
services.


.9 Make good and pay for damage to any lines resulting from work.
.2 Existing surface features:


.1 Protect existing surface features, which may be affected by work from damage 
while work is in progress and repair damage resulting from work.


.2 Where excavation necessitates root or branch cutting do so only under direct 
control of Consultant.
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.3 Provide protection around bench markers, layout markers, survey markers, 
geodetic monuments and signage.


1.9 SHORING BRACING AND UNDERPINNING
.1 Comply with Section 01 35 29 - Health, Safety, and Emergency Response Procedures 


and applicable local regulations and to protect existing features.
.2 Whenever shoring, sheeting, timbering and bracing of excavations or underpinning is 


required engage services of a Professional Engineer registered in Prince Edward Island, 
Canada, to design and assume responsibility for adequacy of shoring, bracing and 
underpinning.


.3 Design and supporting data submitted to bear the stamp and signature of qualified 
Professional Engineer registered in Canada.


1.10 COMPACTION DENSITIES
.1 Compaction densities indicated are Standard Proctor Maximum Dry Densities.


1.11 GENERAL REQUIREMENTS
.1 Following the removal of the 300mm of topsoil and rootmat under the work of Section 31 


14 00 -Earth Stripping and Stockpiling, the Owner's Geotechnical Engineer will visually 
inspect the exposed underlying material and issue instructions with respect to the extent 
of the excavation, backfilling and compaction work required within the foundation walls.


.2 Do not proceed with any excavation work until instructions with respect to the extent of 
the work have been received from the Consultant. The cost of any geotechnical 
investigation work resultant from the Consultant's visual inspection will be borne by the 
Owner.


.3 For bidding purposes include for the removal of all existing in-situ material within the 
limits of the foundation walls down to the bottom of the new footings.


.4 For bidding purposes include for the supply, installation and compaction of Type 5 fill 
from the bottom of the new footings, up to the underside of the granular base for the 
floor slab.


.5 If, resultant from the Consultant's inspection, the underlying material is found to be 
acceptable, or acceptable in part, as a sub base for the structural fill and granular base 
for the floor slabs, the Contractor shall submit a credit quotation for the deletion or partial 
deletion of the excavation, backfilling and compaction work. 


1.12 SUBMITTALS
.1 Samples:


.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.


.2 Inform Consultant at least 2 weeks prior to beginning Work, of proposed source 
of fill materials and provide analysis if requested.


1.13 DELIVERY, STORAGE AND HANDLING
.1 Storage and Protection:


.1 Protect existing features in accordance with Section 01 50 00 - Facilities and 
Controls and applicable local regulations.


1.14 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material in appropriate on-site bins in 


accordance with Waste Management Plan.
.2 Place materials defined as hazardous or toxic in designated containers.
.3 Ensure emptied containers are sealed and stored safely.
.4 Divert excess aggregate materials from landfill for reuse.


2 Products
2.1 MATERIALS
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.1 Type 1 Fill: Crushed rock composed of hard sound, durable uncoated, cubical fragments 
of consistent quality produced from non-sedimentary bedrock or non-sedimentary 
boulders, to comply with the P.E.I. Department of Transportation & Infrastructure 
Specification 401 - Aggregate, for Class 'A' material graded within the following limits:


ASTM SIEVE SIZE PERCENT PASSING
31.55mm 100
25.0mm 95-100
12.5mm 50-83
4.75mm 30-60
1.18mm 15-40
600mm 10-32
300mm 5-22
75mm 3-9


.2 Type 2 Fill: Crushed rock composed of hard sound, durable uncoated, cubical fragments 
of consistent quality produced from non-sedimentary bedrock or non-sedimentary 
boulders, to comply with the P.E.I. Department of Transportation & Infrastructure 
Specification 401 - Aggregate, for Class 'B' material graded within the following limits:


ASTM SIEVE SIZE PERCENT PASSING
31.55mm 100
25.0mm 95-100
12.5mm 50-83
4.75mm 30-60
1.18mm 15-40
600mm 10-32
300mm 5-22
75mm 3-9


.3 Type 3 Fill: imported, classified as Common Fill, or material from excavation or other 
sources, approved by Consultant for use intended, unfrozen, free from rocks larger than 
75mm, cinders, ashes, sods, refuse or other deleterious materials.


.4 Type 4 Fill: natural sand or crushed rock screening, free from clay, shale or organic 
matter, to comply with P.E.I. Department of Transportation & Infrastructure Specification 
402 - Bedding Sand, graded with the following limits:


ASTM SIEVE SIZE PERCENT PASSING
9.5mm 100
4.75mm 87-98
2.36mm 55-95
1.18mm 30-90
600mm 10-70
300mm 0-35
150mm 0-15
75mm 0-8


.5 Type 5 Fill: to requirements of Prince Edward Island, Department of Transportation & 
Infrastructure 1998 Specification #206.02.02 - Select Borrow as follows:


.1 Borrow shall be non-plastic and composed of clean, uncoated particles free from 
lumps of clay or other deleterious material with a maximum particle size of 
100mm, and a maximum of 30% of the material passing the 4.75 sieve shall 
pass the 0.075 mm sieve.


.6 Type 6 Fill: clean, washed coarse sand free from clay, shale and organic matter and 
graded within the following limits:  
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SIEVE SIZE PERCENT PASSING
12.5mm 100
4.75mm 90-100
0.85mm 40-100
0.35mm 0-75
0.25mm 0-38
0.75mm 0-8


.7 Type 7 Fill: Crushed rock, composed of hard, sound, durable, uncoated, cubical 
fragments of consistent quality produced from non-sedimentary bedrock or non-
sedimentary boulders, graded within the following limits, to comply with the P.E.I. 
Department of Transportation & Infrastructure Specification 401 - Aggregate for Class 'D' 
Material.


ASTM SIEVE SIZE PERCENT PASSING
50.0mm 100
38.0mm 60-100
31.5mm 50-100
25.0mm 35-70
19.0mm 20-50
12.5mm 10-35
9.5mm 5-25
4.75mm 0-10


.8 Underslab Vapor Retarder: polyolefin film to meet ASTM E-1745 Class A, B and C.
.1 Acceptable Material:


.1 Moistop Ultra 10 manufactured by Fortifiber Building Systems Group.


.2 Perminator, Sealtight distributed by W.R. Meadows.
.9 Insulation:Rigid insulation, Board insulation adhesive: Type A to CGSB 71-GP-24M, 


Type 2 (trowel applied), Class A.
.1 Acceptable Material:


.1 Dow Styrofoam SM.10.


.2 Celfort Celfortec 300.


.3 Owens Corning Foamular C-300.
.10 Polyethylene film: 10 mil thickness.


2.2 EQUIPMENT
.1 For application of water use pressurized distributor equipped with a spray system that 


will ensure even distribution of controlled quantities of water with means of shut-off to 
avoid dumping of excess water.


.2 Following final grading and seeding use only a water distribution vehicle with tires of 
sufficient size that any impression left by the tires can, if necessary, be repaired by a 
light hand raking.


3 Execution
3.1 GENERAL


.1 Carry out work to prevent blowing dust and debris during construction.


3.2 APPLICATION
.1 Apply water over entire area of operation in sufficient quantities to prevent blowing of 


dust, but not to create excess moisture that will prevent segregation of materials, or 
interfere with proper placement of materials.  Application of water is required at all 
stages of work, which includes, but is not limited to, the following.


.1 Stripping of topsoil.


.2 Excavation Work.
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.3 Grading operations.


.4 Placement of fill materials.


.5 Placement of topsoil.


.6 Removal of surplus materials.


3.3 PROTECTION OF STOCKPILES
.1 Apply water to materials during stockpiling operations and either cover stockpile at end 


of day or continue with application of water both during workday and after hours in to 
ensure acceptable dust control.


3.4 TRANSPORTATION OF MATERIALS
.1 Leave tarpaulins in place during dumping of fill materials being brought to the site.
.2 Water materials being loaded onto trucks for removal from site and secure tarpaulins 


before leaving loading area.


3.5 SITE PREPARATION
.1 Remove obstructions, ice and snow, from surfaces to be excavated within limits 


indicated.
.2 Cut pavement or sidewalk neatly along limits of proposed excavation in order that 


surface may break evenly and cleanly in accordance with Section 02 41 13 - Selective 
Site Demolition.


3.6 STRIPPING OF TOPSOIL
.1 Begin topsoil stripping of areas as indicated after area has been cleared of brush and 


removed from site.
.2 Strip topsoil to depths as indicated. Do not mix topsoil with subsoil.
.3 Stockpile in locations as indicated or directed by Consultant. Stockpile height not to 


exceed 2 m and should be protected from erosion.
.4 Dispose of unused topsoil to location as indicated.


3.7 STOCKPILING
.1 Stockpile fill materials in areas designated by Consultant. Stockpile granular materials in 


manner to prevent segregation.
.2 Protect fill materials from contamination.
.3 Implement sufficient erosion and sediment control measures to prevent sediment 


release off construction boundaries and into water bodies.


3.8 SHORING, BRACING AND UNDERPINNING
.1 Maintain sides and slopes of excavations in safe condition by appropriate methods. 
.2 Obtain permit from authority having jurisdiction for temporary  diversion of water course.
.3 Construct temporary Works to depths, heights and locations as indicated.
.4 Upon completion of substructure construction:


.1 Remove shoring and bracing.


.2 Remove excess materials from site.


3.9 DEWATERING AND HEAVE PREVENTION
.1 Keep excavations free of water while Work is in progress.
.2 Protect open excavations against flooding and damage due to surface run-off.
.3 Dispose of water in accordance with Section 01 35 43 - Environmental Procedures to 


approved collection and in manner not detrimental to public and private property, or 
portion of Work completed or under construction.


.4 Provide settling basins, or other facilities to remove suspended solids or other materials 
before discharging to storm sewers, watercourses or drainage areas.


3.10 EXCAVATION
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.1 Excavate to lines, grades, elevations and dimensions as indicated.


.2 Remove concrete and other obstructions encountered during excavation.


.3 Excavation must not interfere with normal 45° bearing splay of adjacent foundations.


.4 Following completion of excavation work and prior to placement of any structural fill 
material proof roll existing sub-grade exposed by excavation with a large vibratory roller 
(CAT CS-563E or equivalent). Remove 'soft' material and replace with new structural fill 
in accordance with requirements of this Section compacted to 100% density.


.5 Do not disturb soil within branch spread of trees or shrubs that are to remain.
.1 If excavating through roots, excavate by hand and cut roots with sharp axe or 


saw.
.6 For trench excavation, do not excavate more than 30 m of trench in advance of 


installation operations and do not leave open more than 5m at end of day's operation.
.7 Keep excavated and stockpiled materials safe distance away from edge of trench.
.8 Restrict vehicle operations directly adjacent to open trenches.
.9 Dispose of surplus and unsuitable excavated material in approved location on site.
.10 Do not obstruct flow of surface drainage or natural watercourses.
.11 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or 


organic matter.
.12 Notify Consultant when bottom of excavation appears unsuitable.
.13 Obtain Consultant's approval of completed excavation.
.14 Remove unsuitable material from trench bottom including those that extend below 


required elevations to extent and depth as directed by Consultant.
.15 Correct unauthorized over-excavation as follows:


.1 Fill under bearing surfaces and footings with Type 2 fill compacted to not less 
than 98% of corrected Standard Proctor maximum dry density.


.16 Hand trim, make firm and remove loose material and debris from excavations.
.1 Where material at bottom of excavation is disturbed, compact foundation soil to 


density at least equal to undisturbed soil.
.17 Rock excavation:


.1 For the purpose of bidding it is to be assumed that solid sandstone bedrock, as 
defined under Par. 1.4 above, will not be encountered during the work of this 
Section. 


3.11 FILL TYPES AND COMPACTION
.1 Dimensions specified in following paragraphs are minimum dimensions of fill after 


compaction.
.2 Foundation walls:


.1 Backfill with Type 5 (structural) fill up to underside of granular base for floor 
slabs. Compact to 100% density, in lifts not exceeding 300mm.


.2 Excavated material may be used if uncontaminated and approved by testing 
laboratory.


.3 Install Type 1 fill (granular base) to thickness indicated, directly over structural 
fill, compacted to 100% density.


.4 Level granular base to accommodate full thickness of concrete floor slab.


.5 Install sheet vapour retarder in accordance with Par. 3.9 below.


.6 Where indicated, install rigid insulation boards.
.3 Exterior Concrete Structure:


.1 Backfill with Type 5 fill up to underside of granular base for concrete aprons at 
building exterior.


.2 Install Type 2 fill to thickness indicated, directly over structural fill, compacted to 
100% density.
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.3 Level granular base to accommodate full thickness of concrete aprons.
.4 Underground services:


.1 Use Type 4 Fill (bedding sand) to provide bedding and cover as indicated 
compacted full width of trench to minimum 95% density.


.2 Use excavated material to underside of granular base for floor slab at interior of 
addition, compacted to 100% density.


.3 Use Type 3 Fill to underside of topsoil at landscaped areas compacted to density 
at least equal to adjacent undisturbed soil or minimum 95%.


.5 Interior Concrete Slab on Grade:
.1 Backfill with Type 5 Fill (select borrow) to a minimum thickness of 300 mm and to 


suit grade.  Compact to 100% SPDD.
.2 Install Type 1 Fill minimum 300 mm compact to 100% SPDD, Class "A".


3.12 BEDDING AND SURROUND OF UNDERGROUND SERVICES
.1 Place and compact granular material for bedding and surround of underground services 


as indicated.
.2 Place bedding and surround material in unfrozen condition.


3.13 PERIMETER INSULATION
.1 Install horizontal perimeter board insulation to width and thickness indicated, directly 


under floor slabs, adjacent to exterior perimeter walls, as indicated.
.2 Install boards on walls using a Type A adhesive to temporarily support boards tight 


against face of wall until backfilling is complete.
.3 Install boards to tight fit against abutting boards.


3.14 BACKFILLING
.1 Do not proceed with backfilling operations until Consultant has inspected and approved 


installations.
.2 Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.
.3 Do not use backfill material which is frozen or contains ice, snow or debris.
.4 Backfilling around perimeter foundation walls.


.1 Do NOT place fill material against perimeter foundation walls until:
.1 Concrete has cured for a minimum of 14 days.
.2 Floor structures are permanently in place, unless approved by 


Consultant. Provide bracing as directed by Consultant and leave in place 
until removal is approved by Consultant.


.3 Exercise care not to damage insulation at interior face of foundation 
walls and polyethylene slip sheet at exterior face of the foundation walls.


.5 Backfilling around site installations.
.1 Place bedding and surround material as specified and indicated in applicable 


Section for service or utility to be installed.
.2 Do not backfill around or over cast-in-place concrete within 24 hours after 


placing.
.3 Place layers simultaneously on both sides of installed work to equalize loading.
.4 Where temporary unbalanced earth pressures are liable to develop on walls or 


other structures: 
.1 Permit concrete to cure for minimum of 14 days or until it has sufficient 


strength to withstand earth and compaction pressure and approval has 
been obtained from Consultant or:


.2 If approved by Consultant erect bracing or shoring to counteract 
unbalance, and leave in place until removal is approved by Consultant.


.5 Place material by hand under, around and over installations until 600mm of 
cover is provided, except where specifically permitted otherwise. Dumping 
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material directly on installations will not be permitted.
.6 Place backfill material in uniform layers not exceeding 150mm up to grades 


indicated. Compact each layer before placing succeeding layer. Use methods to 
prevent damage to installations.


3.15 SLIP SHEET/BOND BREAKER
.1 Polyethylene Slip Sheet/Bond Breaker


.1 Install 10mil polyethylene slip-sheet at exterior face of all foundation walls from 
top of footing to future finished grade. Provide temporary support until backfilling 
is completed.


.2 Use 10mil polyethylene sheet as bond breaker between foundation walls and slabs-on-
grade and slabs on steel floor decking. Provide temporary support until slabs are placed. 
Trim flush with top of slab.


3.16 UNDERSLAB VAPOUR BARRIER
.1 Install underslab vapor barrier over entire area of granular base. Lap all joints minimum 


300 mm and seal with water impermeable adhesive tape.
.1 Turn vapour barrier, minimum 100mm, up face of existing foundation walls, 


perimeter Insulation at exterior foundation walls and interior piers.
.2 Seal punctures in sheets before concrete is placed. Use patching material minimum 150 


mm larger than puncture, and seal.   


3.17 TESTING AND INSPECTION
.1 Testing of materials and inspection and testing of placement and compaction will be 


carried out by testing laboratory appointed and paid for in accordance with Section 01 29 
83 - Payment Procedures for Testing Laboratory Services. Frequency of tests will be 
determined by the testing laboratory.


3.18 RESTORATION
.1 Upon completion of work, remove surplus materials and debris, trim slopes and correct 


defects noted by Consultant.
.2 Clean and reinstate areas affected by work to satisfaction of Consultant. 


3.19 SURPLUS MATERIAL
.1 Coordinate with consultant to determine location on site where any surplus material is to 


be placed.
.2 Remove all soil contaminated with oil, gasoline, calcium chloride or other toxic or 


dangerous materials resulting from the work of this contract and dispose of in manner to 
minimize danger at site and in a manner and to a location off site approved by Provincial 
Authority governing such disposal. 


END OF SECTION
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1 General
1.1 DESCRIPTION OF WORK


.1 This Section specifies the requirements for the materials, equipment and methods to be 
followed for production, placement and compaction of hot mix, hot laid asphalt concrete 
for pavement construction for the parking areas, including access driveways.


.2 The following Prince Edward Island Department of Transportation & Infrastructure 
Specifications will be followed for all work related to Hot Mix Asphalt Concrete Paving.


.1 501 Asphalt Cement


.2 502 Asphalt Prime


.3 503 Asphalt Emulsions


.4 601 Tack Coat Application


.5 602 Prime Coat Application


.6 603 Hot Mix Asphaltic Concrete


.7 705 Cold Plane Construction Joint


.8 907 Vehicle Configurations and Restrictions


1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM)


.1 ASTM D995-95b(2002), Standard Specification for Mixing Plants for Hot-Mixed, 
Hot-Laid Bituminous Paving Mixtures.


.2 ASTM D1559-89, Test Method for Resistance to Plastic Flow of Bituminous 
Mixtures Using Marshall Apparatus, was withdrawn in 1998 with no replacement.


.2 Asphalt Institute (AI)
.1 AI MS-2-1993, Mix Design Methods for Asphalt Concrete and Other Hot-Mix 


Types.
.3 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-16.1-M89, Cutback Asphalts for Road Purposes.


.2 CAN/CGSB-16.3-M90, Asphalt Cements for Road Purposes.


1.3 WASTE MANAGEMENT AND DISPOSAL
.1 Separate waste materials for reuse in accordance with Waste Management Plan.
.2 Divert unused asphalt materials from landfill.
.3 Divert unused aggregate materials from landfill for reuse as approved by Consultant.
.4 Unused protective coating material must be disposed of at an official hazardous material 


collections site as approved by Consultant.
.5 Unused protective coating material must not be disposed of into sewer system, into 


streams, lakes, onto ground or in other location where it will pose health or 
environmental hazard.


2 Products
2.1 MATERIALS


.1 Asphalt paving mixture: The current Prince Edward Island Department of Transportation 
& Infrastructure Specifications 603 and 501 for hot-mixed, hot-laid asphalt concrete shall 
govern the materials and composition of the asphalt concrete pavements.


.1 Base: Mix designation 'A' - as per Specification 501


.2 Seal:  Mix designation 'C' - as per Specification 501
.2 Asphalt prime: In accordance with the PEI Department of Transportation & Infrastructure 


Specification 502.
.3 Asphalt emulsions: In accordance with the PEI Department of Transportation & 


Infrastructure Specification 503.
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3 Execution
3.1 ASPHALT PRIME


.1 Apply asphalt prime over imported granular base in accordance with the requirements of 
PEI Department of Transportation & Infrastructure Specification 602, Paragraphs 602.01 
to 602.04 inclusive.


3.2 ASPHALT CONCRETE PAVING
.1 Place and compact asphalt concrete base and seal courses in accordance with the 


requirements of PEI Department of Transportation & Infrastructure Specification 603 to 
thickness indicated on drawings.


3.3 ASPHALT TACK
.1 Apply asphalt tack between base and seal courses and elsewhere as applicable in 


accordance with the requirements of PEI Department of Transportation & Infrastructure 
Specification 601.


3.4 JOINTS
.1 Provide cold plane joint at intersection with existing roads and elsewhere as required in 


accordance with PEI Department of Transportation & Infrastructure Specification 705, 
Paragraphs 705.01 and 705.02.


3.5 VEHICLE REQUIREMENTS
.1 In accordance with PEI Department of Transportation & Infrastructure Specification 907.


3.6 TESTING AND INSPECTION
.1 Testing of asphalt materials and inspection and testing of placement and compaction to 


be carried out by testing laboratory engaged and paid by the Contractor, in accordance 
with 
Section 01 29 83 - Payment Procedures for Testing Laboratory Services.  Frequency of 
tests to be determined by the testing laboratory.


3.7 SURPLUS MATERIALS
.1 Remove all surplus materials from site.
.2 Dispose off site at a location approved by Provincial Authority governing such disposal 


and pay all fees that may be charged to dispose of materials.


3.8 PROTECTION
.1 Keep vehicular traffic off newly paved areas until paving surface temperature has cooled 


below 38 degrees C. Do not permit stationary loads on pavement until 24 hours after 
placement.


.2 Provide access to buildings as required. Arrange paving schedule so as not to interfere 
with normal use of premises.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 10 00 - Concrete Forming and Accessories.


.2 Section 03 20 00 - Concrete Reinforcing.


.3 Section 03 30 00 - Cast-in-Place Concrete.


.4 Section 03 35 00 - Concrete Finishing


.5 Section 32 12 00 - Flexible Asphalt Paving.


1.2 REFERENCES
.1 American Society for Testing and Materials (ASTM)


.1 ASTM D698-91(1998), Test Method for Laboratory Compaction Characteristics 
of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).


.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-1.2-98, Boiled Linseed Oil.
.2 CAN/CGSB-3.3-99, Kerosene.


.3 Canadian Standards Association (CSA)
.1 CAN/CSA-A23.1/A23.2-94, Concrete Materials and Methods of Concrete 


Construction/Methods of Test for Concrete.


1.3 TESTING AND INSPECTION
.1 Testing and inspection of concrete and concrete materials will be carried out by testing 


laboratory engaged and paid in accordance with Section 01 29 83 - Payment 
Procedures for Testing Laboratory Services.  Frequency of tests will be determined by 
the testing laboratory.


1.4 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials and place in on-site bins in accordance with 


Waste Management Plan.
.2 Place materials defined as hazardous or toxic waste in designated containers.
.3 Ensure emptied containers are sealed and stored safely.


2 Products
2.1 MATERIALS


.1 Concrete mixes and materials: to Section 03 30 00 - Cast-in-Place Concrete.


.2 Reinforcing steel: to Section 03 20 00 - Concrete Reinforcing.


.3 Welded wire mesh: to CSA G30.5.  Provide in flat sheets only.
.1 All 152 x 152 x 18.7 x 18.7


.4 Joint filler: 20mm preformed, non-extruding, resilient, bituminous type.


.5 Granular base: to Section 31 23 00 - Excavation and Fill, type fill.


.6 Non-staining mineral type form release agent: chemically active release agents 
containing compounds that react with free lime to provide water soluble soap.


.7 Fill material: to Section 31 23 00 - Excavation and Fill, type fill.


.8 Forms:
.1 Use minimum 38 mm thickness lumber x maximum practical length at sides of 


walks and curbs staked to ensure level, straight, undeviating edges over length 
of walk or


.2 Provide temporary 2 piece wood shut-offs to allow for continuity of welded wire 
fabric reinforcing.


3 Execution
3.1 CONSTRUCTION
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.1 Excavation and filling:
.1 Provide sand and preparation of sub-grade for curbs and sidewalks. Grade and 


compact the sub-grade as specified above.
.2 Concrete material:


.1 Concrete supplied for the construction of curbs, walls and slabs shall meet the 
following guidelines:


.1 The minimum allowable 28 day compressive strength shall be 35 MPa.


.2 The maximum size of course aggregate shall be 25mm minimal.


.3 The concrete shall have a minimum 25mm slump, with a maximum of a 
75mm slump.


.4 Concrete shall have a total air content of 5-7%.


.5 Unless otherwise permitted by the Consultant, only ready mix concrete is 
to be used for the curb and sidewalk construction.  Hand mixing will not 
be permitted except with the approval of the Consultant.


.3 Mixing and delivering of concrete:
.1 Delivery and discharge of concrete by a truck mixer shall be completed within 1 


1/2 hours of the introduction of cement and other materials.  This period may be 
reduced by the Consultant during hot weather or under conditions to rapid 
stiffening on the concrete.  Mixing shall begin within thirty minutes of the 
introduction of cement to the aggregates.  Addition of water after the initial 
introduction of the mixing water will not be permitted, if as a result, the specified 
28 day strength will not be obtained.


.4 Forms:
.1 Forms shall be of sturdy construction using dressed lumber. Sidewalk forms shall 


be placed such as the surface of the walk will grade downwards toward the 
street at a slope of  1:50.


.2 Curb face forms shall be left in place until the concrete is hardened sufficiently 
so that they can be removed without damaging the curb.  The exposed surfaces 
shall then be finished to give a granular or matted texture.  The remaining forms 
shall not be removed for at least 24 hours after the concrete has been placed.  
The edges shall be rounded with an edging tool and no marks shall be left on 
exposed edges before final finishing.


.5 Placing Concrete:
.1 All concrete placing methods shall be subjected to the approval of the Consultant 


and placing shall not commence until a representative has inspected and 
approved of all preparations including forms, reinforcing and all spreading, 
compacting, finishing and curing equipment.


.2 The concrete shall be deposited on the sub-grade immediately after mixing and 
shall be screeded to a level surface within thirty minutes after discharge from the 
mixer. 


.6 Protection and curing:
.1 The Contractor shall have available at all time a supply of tarpaulins, 


polyethylene of other suitable covering which may be placed over the fresh 
concrete to protect it from damage in event of rain.


.2 Should the surrounding air temperature fall below 3 degrees Celsius or if there is 
any likelihood of the temperature falling to this level within forty-eight hours of the 
placing of the concrete, the contractor shall protect the concrete from damage 
from frost by covering all exposed surfaces as soon as possible after finishing 
the tarpaulins or other suitable insulating material.  This protection shall remain 
in place until such time as, in the opinion of the Consultant, the concrete will not 
be damaged by frost. Well consolidated within the forms.  


.3 An approved concrete curbing compound "Rite Cure" or equal  shall be supplied 
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to the concrete immediately following finishing.  Rate of application shall be as 
recommended by the manufacturer.


.4 Approximately thirty days after the application of an approved curing compound, 
the Contractor shall apply an application of linseed oil and kerosene, the mixture 
shall consist of 50% linseed oil and 50% kerosene.  One week after the first 
application the procedure shall be repeated using an identical mixture.


3.2 GRADE PREPARATION
.1 Do grade preparation work in accordance with Section 31 23 00 - Excavation and Fill.
.2 Construct embankments using excavated material free from organic matter or other 


objectionable materials. Dispose of surplus and unsuitable excavated material in 
approved location on site.


.3 When constructing embankment provide for minimum 300mm shoulders, where 
applicable, outside of neat lines of concrete.


.4 Place fill in maximum 150 mm layers and compact to at least 95% of maximum density 
to ASTM D698.


3.3 GRANULAR BASE
.1 Obtain Consultant's approval of subgrade before placing granular base.
.2 Place granular base material to lines, widths, and depths as indicated.
.3 Compact granular base to at least 95% of maximum density to ASTM D698.


3.4 CONCRETE
.1 Obtain Consultant's approval of granular base and reinforcing steel prior to placing 


concrete.
.2 Do concrete work in accordance with Section 03 30 00 - Cast-in-Place Concrete.
.3 Immediately after floating, give sidewalk surface uniform broom finish to produce regular 


corrugations not exceeding 2 mm deep, by drawing broom in direction normal to center 
line.


.4 Provide edging as indicated with 10 mm radius edging tool.


.5 Slip-form pavers equipped with string line system for line and grade control may be used 
if quality of work acceptable to Consultant can be demonstrated. Hand finish surfaces 
when directed by Consultant.


3.5 TOLERANCES
.1 Finish surfaces to within 3 mm in 3 m as measured with 3 m straight edge placed on 


surface.


3.6 EXPANSION AND CONTRACTION JOINTS
.1 Install tooled transverse contraction joints after floating, when concrete is stiff, but still 


plastic, at intervals of 1500mm.
.2 Install expansion joints as indicated at intervals of 7500mm max or as directed by 


Consultant.
.3 When sidewalk is adjacent to curb, make joints of curb, gutters and sidewalk coincide.


3.7 ISOLATION JOINTS
.1 Install isolation joints around manholes and catch basins and along length adjacent to 


concrete curbs, catch basins, buildings, or permanent structure.
.2 Install joint filler in isolation joints in accordance with Section 03 30 00 - Cast-in-Place 


Concrete.
.3 Seal isolation joints with sealant approved by Consultant.


3.8 CURING
.1 Finish, cure concrete and protect concrete walks in strict accordance with the 


requirements of Section 03 35 00 - Concrete Finishing and as noted in this Section.
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3.9 BACKFILL
.1 Allow concrete to cure for seven (7) days prior to backfilling.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 31 22 13 - Rough Grading.


.2 Section 31 22 19 - Finish Grading.


1.2 SOIL STABILIZATION
.1 Hydroseeding is to be used for soil stabilization only as required for erosion control.
.2 Sodding will be used as a permanent finish to all disturbed areas.


1.3 SUBMITTALS
.1 Product Data.


.1 Submit product data in accordance with Section 01 33 00 - Submittal 
Procedures.


.2 Provide product data for:
.1 Seed.
.2 Mulch.
.3 Tackifier.
.4 Fertilizer.


.3 Submit in writing to Consultant 5 days prior to commencing work:
.1 Volume capacity of hydraulic seeder in liters.
.2 Amount of material to be used per tank based on volume.
.3 Number of tank loads required per hectare to apply specified slurry 


mixture per hectare.


1.4 QUALITY ASSURANCE
.1 Test Reports: certified test reports showing compliance with specified performance 


characteristics and physical properties.
.2 Certificates: product certificates signed by manufacturer certifying materials comply with 


specified performance characteristics and criteria and physical requirements.
.3 Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements, 


installation instructions and warranty requirements. 


1.5 SCHEDULING
.1 Schedule hydraulic seeding to coincide with preparation of soil surface.
.2 Schedule hydraulic seeding using grass mixtures and mixtures containing Crownvetch 


between dates recommended by the Provincial Agricultural Department.


1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and  waste materials in accordance with Waste Management Plan.
.2 Divert unused fertilizer from landfill to official  hazardous material collections site.
.3 Do not dispose of unused fertilizer into sewer systems, into lakes, streams, onto ground 


or in locations where it will pose health or environmental hazard.


2 Products
2.1 MATERIALS


.1 Seed: "Canada pedigreed grade" in accordance with Government of Canada Seeds Act 
and Regulations.


.1 Grass mixture: "Certified", "Canada No. 1 Lawn Grass Mixture" in accordance 
with Government of Canada "Seeds Act" and "Seeds Regulations".


.2 Mulch: specially manufactured for use in hydraulic seeding equipment, non-toxic, water 
activated, green coloring, free of germination and growth inhibiting factors with following 
properties:
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.1 Type I mulch:
.1 Made from wood cellulose fiber.
.2 Organic matter content: 95% plus or minus 0.5%.
.3 Value of pH: 6.0.
.4 Potential water absorption: 900%.


.3 Tackifier: water dilutable, liquid dispersion.


.4 Water: free of impurities that would inhibit germination and growth.


.5 Fertilizer:
.1 To Canada "Fertilizers Act" and "Fertilizers Regulations".
.2 Complete synthetic, slow release with 35% of nitrogen content in water-insoluble 


form.
.6 Inoculants: inoculant containers to be tagged with expiry date.


3 Execution
3.1 WORKMANSHIP


.1 Do not spray onto structures, signs, guide rails, fences, plant material, utilities and other 
than surfaces intended.


.2 Clean-up immediately, any material sprayed where not intended, to satisfaction of 
Consultant.


.3 Do not perform work under adverse field conditions such as wind speeds over 10 km/h, 
frozen ground or ground covered with snow, ice or standing water.


.4 Protect seeded areas from trespass until plants are established.


3.2 PREPARATION OF SURFACES
.1 Fine grade areas to be seeded free of humps and hollows. Ensure areas are free of 


deleterious and refuse materials.
.2 Cultivated areas identified as requiring cultivation to depth of 25mm.
.3 Ensure areas to be seeded are moist to depth of 150mm before seeding.
.4 Obtain Consultant's approval of grade and topsoil depth before starting to seed.


3.3 PREPARATION OF SLURRY
.1 Measure quantities of materials by weight or weight-calibrated volume measurement 


satisfactory to Consultant.  Supply equipment required for this work.
.2 Charge required water into seeder. Add material into hydraulic seeder under agitation. 


Pulverize mulch and charge slowly into seeder.
.3 After all materials are in the seeder and well mixed, charge tackifier into seeder and mix 


thoroughly to complete slurry.


3.4 SLURRY APPLICATION
.1 Hydraulic seeding equipment:


.1 Slurry tank.


.2 Agitation system for slurry to be capable of operating during charging of tank and 
during seeding, consisting of recirculation of slurry and/or mechanical agitation 
method.


.3 Capable of seeding by 50  m hand operated hoses and appropriate nozzles.


.4 Tank volume to be certified by certifying authority and identified by authorities 
"Volume Certification Plate".


.2 Apply slurry uniformly, at optimum angle of application for adherence to surfaces and 
germination of seed.


.1 Using correct nozzle for application.


.2 Using hoses for surfaces difficult to reach and to control application.
.3 Blend application 300 mm into adjacent grass areas or sodded areas to form uniform 


Queens County Highway Depot, Brackley, PE Section 32 92 19
Pandemic Warehouse Hydraulic Seeding
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 2







Coles Associates Ltd. Architects & Engineers


surfaces.
.4 Re-apply where application is not uniform.
.5 Remove slurry from items and areas not designated to be sprayed.
.6 Protect seeded areas from trespass satisfactory to Consultant.
.7 Remove protection devices as directed by Consultant.


3.5 MAINTENANCE DURING ESTABLISHMENT PERIOD
.1 Perform following operations from time of seed application until acceptance by 


Consultant.
.2 Grass Mixture:


.1 Repair and reseed dead or bare spots to allow establishment of seed prior to 
acceptance.


.2 Mow grass to 50 mm whenever it reaches height of 70 mm. Remove clippings 
which will smother grass as directed by Consultant.


.3 Fertilize seeded areas after first cutting in accordance with fertilizing program. 
Spread half of required amount of fertilizer in one direction and remainder at right 
angles; water in well.


.4 Control weeds by mechanical or chemical means utilizing acceptable integrated 
pest management practices.


.1 If chemical means are used, comply with manufacturers written 
instructions and environmental regulations.


.5 Water seeded area to maintain optimum soil moisture level for germination and 
continued growth of grass. Control watering to prevent washouts.


.3 Repair and Maintenance:
.1 Repair minor dead and bare spots as determined by Consultant to allow 


establishment of seed prior to acceptance.
.2 Negotiate repair of major dead and bare spots as determined by Consultant in 


accordance with site climatic averages and recommendations of local 
agricultural governmental representative.


.3 Mow grass to 100mm whenever height reaches 200 mm and as follows:
.1 Do not mow within period commencing 3 weeks before and ending 3 


weeks after first severe, average fall frost date and 3 weeks after actual 
severe fall frost.


.2 When mowing after first severe fall frost, mow at a height of not less than 
300 mm.


.4 Remove clippings which will smother plants as directed by Consultant.


.5 Water seeded areas to maintain optimum soil moisture level for germination and 
continued growth. Control watering to prevent washouts.


3.6 ACCEPTANCE
.1 Seeded areas will be accepted by Consultant provided that:


.1 Plants are uniformly established. 


.2 Areas have been mown at least twice.


.3 Areas have been fertilized.
.2 Areas seeded in fall will achieve final acceptance in following spring, one month after 


start of growing season provided acceptance conditions are fulfilled.


3.7 CLEANING
.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 


barriers.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 32 92 19
Pandemic Warehouse Hydraulic Seeding
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 3







Coles Associates Ltd. Architects & Engineers


1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 20 00 - Concrete Reinforcing.


.2 Section 03 30 00 - Cast-in-Place Concrete.


.3 Section 31 23 00 - Excavation and Fill.


.4 Section 33 31 13 - Public Sanitary Utility Sewerage Piping.


.5 Section 33 32 13 - Public Storm Utility Drainage Piping.


1.2 REFERENCES
.1 American Society for Testing and Materials (ASTM International)


.1 ASTM C139-99, Specification for Concrete Masonry Units for Construction of 
Catch Basins and Manholes.


.2 ASTM C478M-97, Specification for Precast Reinforced Concrete Manhole 
Sections Metric.


.2 Canadian Standards Association (CSA International)
.1 CAN/CSA-A3000-98(April 2001), Cementitious Materials Compendium.  


Includes:
.1 CAN/CSA-A5-98, Portland Cement.
.2 CAN/CSA-A8-98, Masonry Cement.
.3 CAN/CSA-A23.5-98, Supplementary Cementing Materials.


.2 CSA-A23.1/A23.2-00(June 2001), Concrete Materials and Methods of Concrete 
Construction/Methods of Test for Concrete.


.3 CAN/CSA-G30.18-M92(R1998), Billet Steel Bars for Concrete Reinforcement.


.4 CAN/CSA-G164-M92R1998), Hot Dip Galvanizing of Irregularly Shaped Articles.


1.3 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit manufacturer's drawings, information and shop drawings.


1.4 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material and place in appropriate on-site bins in 


accordance with Waste Management Plan.
.2 Divert unused concrete materials from landfill.
.3 Divert unused aggregate materials from landfill.


2 Products
2.1 MATERIALS


.1 Materials
.1 Precast sanitary and storm manhole sections: to ASTM C478M, circular or oval. 


Top sections eccentric cone with opening offset for vertical ladder installation. 
Units to have integral precast base section with benching at sanitary manholes 
and performed gasketed openings for pipes.


.2 Provide openings in walls of manholes as required to suit size and inverts of 
lines. Confirm size and invert before fabrication.


.3 Acceptable Material:
.1 Campbells' Concrete Ltd.
.2 L.E. Shaw Limited.


.4 Frames, gratings, covers to plan dimensions and following requirements:
.1 Manhole frames and cover: heavy duty municipal type for road service. 


Cover cast without perforations and complete with two - 1 inch square 
lifting holes.
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.2 Acceptable Material:
.1 Hall and Stavert No. 26 or equal.


.5 Cast-in-place base slab: use permitted only where use of integral base in not 
practical and when approved by Consultant.


.6 Concrete Grout:
.1 Non shrink, non metallic, grout capable of developing compression 


strength of 50mPa at 28 days.
.2 Acceptable Material: Meadows "Sealtight CG-86"


.2 Precast catch basin sections: to ASTM C139, ASTM  C478M.
.1 Acceptable material: 


.1 Campbells' Concrete Ltd.


.2 L.E. Shaw Limited.
.3 Joints: to be made watertight using rubber rings, bituminous compound, epoxy resin 


cement or cement mortar.
.4 Ladder rungs: to CAN/CSA-G30.18, No.25M billet steel deformed bars, hot dipped 


galvanized to CAN/CSA-G164. Rungs to be safety pattern (drop step type).
.5 Adjusting rings: to ASTM C478M.
.6 Drop manhole pipe: to be same as sewer pipe.


3 Execution
3.1 EXCAVATION AND BACKFILL


.1 Excavate and backfill in accordance with Section 31 23 00 - Excavation and Fill and as 
indicated.


.2 Obtain approval of Consultant before installing outfall structures, manholes or catch 
basins.


3.2 CONCRETE WORK
.1 If required, do concrete work in accordance with Section 03 30 00 - Cast-in-Place 


Concrete.
.2 Place concrete reinforcement in accordance with Section 03 20 00 - Concrete 


Reinforcing.
.3 Position metal inserts in accordance with dimensions and details as indicated.


3.3 INSTALLATION
.1 Construct units in accordance with details indicated, plumb and true to alignment and 


grade.
.2 Complete units as pipe laying progresses. Maximum of three units behind point of pipe 


laying will be allowed.
.3 Dewater excavation to approval of Consultant and remove soft and foreign material 


before placing concrete base.
.4 Installation of units:


.1 Set precast concrete base section to ensure proper alignment and invert 
elevations, on minimum 150mm of imported granular material compacted to 
100% corrected maximum dry density. When use of cast-in-place base slab 
approved set bottom section of manhole in bed of cement mortar and bond to 
concrete slab.


.2 When cast-in-place slab approved set bottom section of manhole in bed of 
cement mortar and bond to concrete slab.


.3 Make each successive joint watertight with approved rubber ring gaskets or 
bituminous compound. If bituminous compound used, apply to CGSB 56-GP-9A.


.4 Clean surplus grout and joint compounds from interior surface of unit as work 
progresses.
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.5 Plug lifting holes with precast concrete plugs set in cement mortar or mastic 
compound.


.5 For sanitary sewers:
.1 When use of cast-in-place base slab approved by Consultant bench to provide a 


smooth U-shaped channel. Side height of channel to be full diameter of sewer. 
Slope adjacent floor at 1 in 10 toward channel. Curve channels smoothly. Slope 
invert to establish sewer grade.


.6 Compact granular backfill to 95% corrected maximum dry density.


.7 Place frame and cover on top section to elevation as indicated.  If adjustments required 
use concrete rings to suit finished grade elevations.


.8 Clean units of debris and foreign materials. Remove fins and sharp projections. Prevent 
debris from entering system.


.9 Install safety platforms in manholes having depth of 5 m or greater, as indicated.


3.4 NEW CONNECTION AT EXISTING STORM/SANITARY MANHOLE
.1 Core drill opening in wall of existing manhole to suit diameter and invert of new storm/


sanitary line connection, complete with rubber ring.
.2 Fit rubber ring on pipe to place it at the center of the wall of the manhole. Grout line in 


place from both sides and make watertight.
.3 Provide cast-in-place concrete saddle to support existing piping where new pipe crosses 


an existing pipe and where the distance is less than 300mm.


3.5 LEAKAGE TEST
.1 Install watertight plugs or seals on inlets and outlets of each new sanitary sewer 


manhole and fill manhole with water. Leakage not to exceed 0.3% per hour of volume of 
manhole.


.2 If permissible leakage is exceeded, correct defects. Repeat until approved by 
Consultant.


END OF SECTION
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1 General
1.1 WORK INCLUDED


.1 This Section specifies requirements for supplying, installing and testing piping necessary 
for horizontal directional drilling (HDD), all as shown on the Drawings and as specified.  
This HDD work is to include, but not be limited to:


.1 The installation of PVC conduit from the existing power and communications pull 
boxes under the Queens County Highway Depot roadway, to facilitate installation 
of new underground services as shown on the Drawings.  


.2 The Contractor is to provide all labour, equipment, lubricants and instrumentation 
necessary to complete the work where boring is utilized.  All associated equipment and 
instrumentation is to be in good condition and be a type suitable for the intended 
installation and local conditions.


.3 In advance of boring, the Contractor is to obtain and coordinate with stakeouts for all 
other buried utilities and geotechnical information.  A minimum clearance of 1000 mm 
horizontal and 300 mm vertical clearance is to be maintained from all existing 
underground services unless otherwise approved by the Departmental Representative.  
Clearance is to be measured from the nearest edge of the largest cutter or back-reamer 
to the nearest edge of existing underground service.


1.2 RELATED SECTIONS
.1 Section 31 23 33 - Excavating, Trenching and Backfilling


1.3 REFERENCES
.1 Canadian Standards Association (CSA)


.1 CSA 22.2 No. 211.2-06(R2011), Rigid PVC (Unplasticized) Conduit


1.4 SUBMITTALS
.1 Submit manufacturers product literature including performance and environmental data 


in accordance with Division 01 - General Requirements.


1.5 INSTALLATION PLAN
.1 At least seven (7) days prior to mobilizing equipment, Contractor is to submit a detailed 


installation plan to the Departmental Representative.  The plan is to include a listing of 
major equipment, supervisory personnel, HDD routing and depth, and a description of 
the methods to be used.


1.6 QUALIFICATIONS
.1 Directional drilling and pipe installation is to be done only by an experienced Contractor 


specializing in directional drilling and whose key personnel have at least five (5) years 
experience in this work.  The Contractor is to provide adequate proof of operator training 
when requested by the Departmental Representative.  Where such work is sub-
contracted, the sub-contractor must also meet these requirements.


2 Products
2.1 TRENCHLESS RACEWAY SYSTEM


.1 Certified to CSA C22.2 No. 211.2.


.2 Schedule 40 PVC complying with PVC conduit specifications.


.3 Each length with end caps, locking spine, pre-lubricated o-ring seal and positive stop 
alignment ring.


.4 Each length with precise machine grooves creating a cavity for the locking spine.


.5 Rated pulling force: 3950 Kg.


.6 Watertightness: 550 kPa.
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.7 Minimum diameter: 103 mm.


.8 All materials used, manufacturing operations, finished pipes and fittings are subject to 
inspection by the Departmental Representative.  Furnish all labour necessary to assist 
the Departmental Representative or their inspections to inspect materials.


3 Execution
3.1 GENERAL


.1 The required piping shall be assembled in a manner that does not obstruct adjacent 
roadways or typical day to day Park activities.


.2 All PVC pipe is to be cut, fabricated, and installed in strict conformance with the pipe 
manufacturer's recommendations.  Joining, laying, and pulling of PVC pipe is to be 
accomplished by personnel experienced in working with PVC pipe.


.3 The Contractor is to take special care placing pipe into boreholes.  Where soil conditions 
warrant sand bags, rollers or other approved supports are to be used and spaced at 
sufficient distance to prevent pipe from coming into contact with the ground.


.4 Pipe pulled through boreholes are to be fitted with a cap to prevent foreign matter from 
entering the pipe.  Pipes are to be pulled by means of a Kellems Grip, Clevis fitting or 
approved equivalent.  The leading end of the pipe being pulled is to be fitted with a 
swivel fitting to prevent rotational torque from being transferred to the pipe.


.5 No drilling operations will be allowed or pipe laid when the bore pit bottom is frozen or 
underwater or when pit conditions or weather are unsuitable.


.6 Temporarily support all pipe during assembly to ensure pipe is not strained during 
jointing procedure.  Do not exceed permissible deflection at joints as recommended by 
pipe manufacturer.


.7 Block ends of pipe at end of each work day to insure no water or other foreign materials 
enter the pipe.


.8 Pull through each duct steel or wooden mandrel not less than 300 mm long and of 
diameter 6 mm less than internal diameter of duct, followed by stiff bristle brush to 
remove sand, earth and other foreign matter.


.1 Pull stiff bristle brush through each duct immediately before pulling-in cables.
.9 In each duct install pull rope continuous throughout each duct run with 3 m spare rope at 


each end.


3.2 PULLING LOADS
.1 The maximum allowable pull exerted on the PVC pipes is to be measured continuously 


and limited to the maximum allowed by the pipe manufacturer so that the pipe or joints 
are not over stressed.


.2 The Contractor is to handle, store and install the PVC pipe in a manner that does not 
over stress the pipe.  Vertical and horizontal curves are to be limited so that wall 
stresses do not exceed 50% of yield stress for flexural bending of the PVC pipe.  If the 
pipe is buckled or otherwise damaged, the damaged section is to be removed and 
replaced by the Contractor at their own expense.  The Contractor is to take appropriate 
steps during pullback to ensure that the PVC pipe will be installed without damage.


3.3 TOLERANCES
.1 Boring is to follow a straight line at the indicated slope and pass beneath the existing 


Fortress wall.  Alignment and cover is to not deviate more than 300 mm from the 
required bore path.


.2 Pipe installed by the directional drilled method must be located in plan as shown on the 
Drawings, and must be no shallower than shown on the Drawings unless otherwise 
approved.  The Contractor is to plot the actual horizontal and vertical alignment of the 
pilot bore at intervals not exceeding 5 metres. This as built plan and profile are to be 
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updated as the pilot bore is advanced.  The Contractor is to at all times provide and 
maintain instrumentation that will accurately locate the pilot hole and measure drilling 
fluid flow and pressure.  The Contractor is to provide the Departmental Representative 
access to all data and readout pertaining to the position of the bore head and the fluid 
pressures and flows.


.3 Deviations from the acceptable tolerances described in the Specifications are to be 
documented and immediately brought to the attention of the Departmental 
Representative for discussion and/or approval.


.4 A smoothly drilled pilot hole is to follow the design centerline of the pipe profile and 
alignment described on the drawings.


3.4 REAMING
.1 Reaming operations are to be conducted to enlarge the pilot after acceptance of the pilot 


bore.  The number and size of such reaming operations will be conducted at the 
discretion of the Contractor.


.2 The final back reaming pass is to be a minimum 150 mm greater than the outside 
diameter of the pipeline being installed.


3.5 JOINING
.1 Handle and install pipe and fittings in accordance with manufacturer's instructions.
.2 Provide proper implements, tools and facilities approved by the Departmental 


Representative, for the safe and convenient execution of the work.  Take every 
precaution to prevent foreign material from entering the pipe.


.3 Each length of pipe is to be inspected and cleaned as necessary to be free of debris 
immediately prior to joining.


.4 Pipe sections are to be jointed into one continuous pipe length by a watertight, 
fusionless, locking spine system installed in accordance with the manufacturer's 
installation instructions.


3.6 CLEAN-UP
.1 Upon completion of testing each section remove ancillary equipment and plug holes in a 


manner approved by the Departmental Representative.


3.7 ENVIRONMENTAL PROVISION
.1 Contractor to follow all environmental items included in the Drawings and Specification in 


conjunction with all Parks Canada Environmental Requirements or Reports specific to 
this project.


.2 The HDD operation is to be operated in a manner to eliminate the discharge of water, 
drilling mud and cuttings to adjacent land areas.


.3 The Contractor is to visit the sites and must be aware of all structures and site limitations 
at the directional drill crossing and provide the Departmental Representative with a 
drilling plan outlining the procedures to prevent drilling fluid from adversely affecting the 
surrounding area.


.4 The general work areas on the entry and exit sides of the crossing are to be enclosed by 
a berm to contain unplanned spills or discharge.  Provide silt curtain around any works 
close to or in water.


.5 Equipment (graders, shovels, etc.) and materials (such as groundsheets, hay bales, 
booms, and absorbent pads) for cleanup and contingencies provided in sufficient 
quantities by the Contractor and maintained at all sites for use in the event of inadvertent 
leaks, seeps or spills.


.6 Dewatering and associated disposal work is to be coordinated with the Departmental 
Representative prior to drilling operations.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 33 05 23
Pandemic Warehouse Horizontal Directional Drilling
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 3







Coles Associates Ltd. Architects & Engineers


1 General
1.1 SECTION INCLUDES


.1 Materials and installation for water mains, hydrants, valves, valve boxes, and valve 
chambers, including service connections.


1.2 RELATED REQUIREMENTS
.1 Section 03 20 00 - Concrete Reinforcing.
.2 Section 03 30 00 - Cast-in-Place Concrete.
.3 Section 31 23 00 - Excavation and Fill.


1.3 REFERENCES
.1 American National Standards Institute/American Water Works Association  (ANSI/


AWWA)
.1 ANSI/AWWA B300-99, Hypochlorites.
.2 ANSI/AWWA B301-99, Liquid Chlorine.
.3 ANSI/AWWA B303-00, Sodium Chlorite.
.4 ANSI/AWWA C111/A21.11-00, Rubber-Gasket Joints for Ductile-Iron and Gray 


Iron Pressure Pipe and Fittings.
.5 ANSI/AWWA C110/A21.10-98, Ductile-Iron and Gray Iron Fittings, 3 inch through 


48 inch (75 mm through 1200 mm), for Water.
.6 ANSI/AWWA C150/A21.50-02, Thickness Design of Ductile-Iron Pipe.
.7 ANSI/AWWA C151/A21.51-02, Ductile-Iron Pipe, Centrifugally Cast, for Water.
.8 ANSI/AWWA C153/A21.53-00, Ductile-Iron Compact Fittings for Water Service.
.9 ANSI/AWWA C200-97, Steel Water Pipe - 6 in (150 mm) and Larger.
.10 ANSI/AWWA C203-02, Coal Tar Protective Coatings and Linings for Steel Water 


Pipelines - Enamel and Tape - Hot Applied. (Includes Addendum C203a-99).
.11 ANSI/AWWA C206-97, Field Welding of Steel Water Pipe.
.12 ANSI/AWWA C207-01, Steel Pipe Flanges for Waterworks Service, 4 Inch 


through 144 Inch (100 mm through 3,600 mm).
.13 ANSI/AWWA C208-01, Dimensions for Fabricated Steel Water Pipe Fittings.
.14 ANSI/AWWA C500-02, Metal-Seated Gate Valves for Water Supply Service 


(Includes Addendum C500a-95).
.15 ANSI/AWWA C504-00, Rubber-Seated Butterfly Valves.
.16 ANSI/AWWA C600-99, Installation of Ductile-Iron Water Mains, and Their 


Appurtenances.
.17 ANSI/AWWA C651-99, Disinfecting Water Mains.
.18 ANSI/AWWA C800-01, Underground Service Line Valves and Fittings (Also 


Included: Collected Standards for Service Line Materials).
.19 ANSI/AWWA C900-97, Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated 


Fittings, 4 Inch through 12 Inch (100 mm - 300 mm), for Water Distribution.
.2 American Society for Testing and Materials International, (ASTM)


.1 ASTM A53/A53M-02, Standard Specification for Pipe, Steel, Black and Hot 
Dipped, Zinc Coated, Welded and Seamless.


.2 ASTM A307-02, Standard Specification for Carbon Steel Bolts and Studs, 60,000 
psi Tensile.


.3 ASTM B88M-99, Standard Specification for Seamless Copper Water Tube 
Metric.


.4 ASTM F714-01, Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-
PR) Based on Outside Diameter.


.3 American Water Works Association (AWWA)/Manual of Practice
.1 AWWA M11-1989, Steel Pipe - A Guide for Design and Installation.
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.2 AWWA M17-1989, Installation, Field Testing, and Maintenance of Fire Hydrants.
.4 Canadian Standards Association (CSA International)


.1 CSA B137 Series-02, Thermoplastic Pressure Piping Compendium. (Consists of 
B137.0, B137.1, B137.2, B137.3, B137.4, B137.4.1, B137.5, B137.6, B137.8, 
B137.9, B137.10, B137.11 and B137.12).


.2 CSA B137.3-02, Rigid Polyvinyl Chloride (PVC) Pipe for Pressure Applications.


.3 CAN/CSA-G30.18-M92(R1998), Billet Steel Bars for Concrete Reinforcement.


.4 CAN/CSA-G164-M92(R1998), Hot Dip Galvanizing of Irregularly Shaped 
Articles.


.5 Underwriters' Laboratories of Canada (ULC)
.1 CAN/ULC-S520-1991, Hydrants.
.2 CAN4-S543-1984, Internal-Lug, Quick Connect Couplings for Fire Hose.


1.4 SUBMITTALS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit complete shop drawings and construction schedule for water mains 600 mm 


diameter and larger. Include method for installation of water main.
.3 Inform Consultant of proposed source of bedding materials and provide access for 


sampling at least 4 weeks prior to commencing work.
.4 Submit manufacturer's test data and certification that pipe materials meet requirements 


of this section at least 4 weeks prior to beginning work. Include manufacturer's drawings, 
information and shop drawings where pertinent.


.5 Pipe certification to be on pipe.


1.5 CLOSEOUT SUBMITTALS
.1 Provide data to produce record drawings, including directions for operating valves, list of 


equipment required to operate valves, details of pipe material, location of air and 
vacuum release valves, hydrant details, maintenance and operating instructions in 
accordance with Section 01 78 00 - Closeout Submittals.


.2 Include top of pipe, horizontal location of fittings and type, valves, valve boxes, valve 
chambers and hydrants.


1.6 SCHEDULING OF WORK
.1 Schedule Work to minimize interruptions to existing services.
.2 Submit schedule of expected interruptions to Consultant for approval and adhere to 


interruption schedule as approved by Consultant.
.3 Notify Consultant minimum of 72 h in advance of interruption in service.
.4 Do not interrupt water service for more than 3 h and confine this period between 10:00 


and 16:00 h local time unless otherwise authorized.
.5 Notify fire department of any planned or accidental interruption of water supply to 


hydrants.
.6 Provide "Out of Service" sign on hydrant not in use.
.7 Advise local police department of anticipated interference with movement of traffic.


1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.2 Collect and separate for disposal waste material in appropriate on-site bins in 


accordance with Waste Management Plan.
.3 Separate for reuse and place in designated containers Steel waste in accordance with 


Waste Management Plan.
.4 Place materials defined as hazardous or toxic in designated containers.
.5 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, 


Regional and Municipal regulations.
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.6 Ensure emptied containers are sealed and stored safely.


.7 Divert unused metal materials from landfill to metal recycling facility.


.8 Divert unused concrete and aggregate materials from landfill to local quarry.


.9 Do not dispose of unused disinfection material into sewer system, streams, lakes, onto 
ground or in other location where they will pose health or environmental hazard.


2 Products
2.1 POTABLE WATER


.1 Plastic Pipe and Fittings
.1 Polyvinyl chloride pressure pipe: to AWWA C900 and CAN/CSA B137.3, 


pressure class 150, gasket bell end with rubber gasket to size indicated.
.2 Acceptable Material:


.1 IPEX "Blue Brute" DR18 PVC pipe and fittings.
.3 Fittings (PVC Alternate): Cast iron, mechanical joint, to ANSI/AWWA C153/


A21.53. 
.2 Service Connections


.1 Tapping sleeve and valve:
.1 Heavy welded steel body with recessed grooves to retain gasket, for 150 


psi service, c/w test plug, steel/flat face flange recessed for standard 
tapping valve, to ANSI/AWWA C207, Class D, ANSI 150 lb, and gaskets 
for 212° service.


.2 Acceptable Material:
.1 Ford "Style FTS".


.2 Confirm acceptance of this product with Consultant.
.3 Reaction Backing


.1 Concrete: 20 Mpa compressive strength.
.4 Pipe Disinfection


.1 Sodium or calcium hypochlorite to AWWA B300 to disinfect water mains.


2.2 PIPE DISINFECTION
.1 Sodium hypochlorite to ANSI/AWWA B300 to disinfect water mains.
.2 Undertake disinfection of water mains in accordance with ANSI/AWWA C651.


3 Execution
3.1 PREPARATION


.1 Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris and 
water before installation.


.1 Inspect materials for defects to approval of Consultant.


.2 Remove defective materials from site as directed by Consultant.


3.2 TRENCHING
.1 Do trenching work in accordance with Section 31 23 00 - Excavation and Fill.
.2 Trench line and depth require approval prior to placing bedding material and pipe.
.3 Do not backfill trenches until pipe grade and alignment have been checked and 


accepted by Consultant.


3.3 CONCRETE REACTION BACKING
.1 Place concrete thrust blocks between valves, tees, plugs, caps, bends, changes in 


diameter, reducers, hydrants, fittings, and undisturbed ground as indicated, or as 
directed by Consultant. 


.2 Keep joints and couplings free from concrete.
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.3 Provide polyethylene sheet bond breaker between pipe, fittings, etc., and concrete.


3.4 GRANULAR BEDDING
.1 Place granular bedding and cover materials to details indicated or directed by 


consultant.
.2 Shape bed true to grade and to provide continuous uniform bearing surface for barrel of 


pipe. Do not use blocks when bedding pipe.
.3 Shape transverse depressions as required to receive bell if bell and spigot pipe are 


used.
.4 Compact fill width of bed to at least 95% density.
.5 Fill excavation below bottom of specified bedding adjacent to manholes, catchbasins or 


structures with sandstone fill.


3.5 INSTALLATION OF TAPPING SLEEVE
.1 Install in strict accordance with the manufacturer's written instructions and 


recommendations.
.2 Apply field coating of coal tar or similar product over entire installation to the satisfaction 


of the City Engineer.


3.6 PIPE INSTALLATION
.1 Lay and join pipe in accordance with CSA B182.2-95 and manufacturer's 


recommendations.
.2 Handle pipe by methods recommended by pipe manufacturer.  Do not use chains or 


cables passed through rigid pipe bore so that weight of pipe bears upon pipe ends.
.3 Lay pipes on prepared bed, true to line and grade with pipe inverts smooth and free of 


sags or high points. Ensure barrel of each pipe is in contact with shaped bed throughout 
its full length. Take up and replace defective pipe.  Correct pipe which is not in true 
alignment or grade or pipe which shows undue settlement after installation.


.4 Face socket ends of pipe in direction of laying.  For mains on a grade of 2% or greater, 
face socket ends up-grade.


.5 Do not exceed maximum joint deflection recommended by pipe manufacturer.


.6 Do not allow water to enter pipes during construction except as may be permitted by 
Consultant.


.7 Whenever work is suspended, install removable watertight bulkhead at open end of last 
pipe laid to prevent entry of foreign materials.


.8 Joints:
.1 Join plastic pipe in strict accordance with manufacturer's recommendations.
.2 Do not use excavating equipment to force pipe sections together.


.9 Cut pipes as required for fittings or closure pieces in a neat manner, as recommended 
by pipe manufacturer, without damaging pipe or its coating and to leave smooth end at 
right angles to axis of pipe.


.10 Ensure completed joints are restrained by compacting bedding material alongside and 
over installed pipes or as otherwise approved by Consultant.


.11 When stoppage of work occurs, block pipes in an approved manner to prevent creep 
during down time.


.12 Recheck plastic pipe joints assembled above ground after placing in trench to ensure 
that no movement of joint has taken place.


.13 Leave joints and fittings exposed for hydrostatic and leakage testing.


.14 Hand place granular material in uniform layers not exceeding 6 inches to 12 inches over 
top of pipe.  Do not dump material directly on top of pipe.  Place layers uniformly on 
each side of pipe to prevent lateral displacement of the pipe.  Compact each layer to at 
least 95% density.


3.7 WATER TUBING INSTALLATION
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.1 Notify Consultant twenty-four (24) hours in advance of all proposed tests. Perform tests 
in presence of and under direction of Consultant.


.2 Before testing, bed and cover pipe between joints in accordance with paragraph 3.6 to 
such and extent that movement or snaking of line is prevented when test pressure is 
applied.


.3 Leave joints and fittings exposed.


.4 Strut and brace caps, bends, tees, and valves, to prevent movement when test pressure 
is applied.


.5 Open valves.


.6 Expel air from main by slowly filling main with potable water. Install corporation stops at 
high points in main where no air-vacuum release valves are installed. Remove stops 
after satisfactory completion of test and seal holes with plugs.


.7 Examine exposed pipe, joints, fittings and appurtenances while system is under 
pressure.


.8 Repeat hydrostatic test until defects have been correct.


.9 Apply leakage test pressure of 100 psi after complete backfilling of trench, based on 
elevation of lowest point in main and corrected to elevation of gauge, for a period of 2 
hours.


.10 Define leakage as amount of water supplied from water storage tank in order to maintain 
test pressure for 2 hours.


.11 Do not exceed allowable leakage as stated in pipe manufacturer's printed literature.


.12 Locate and repair defects if leakage is greater than amount specified.


.13 Repeat test until leakage is within specified allowance.


.14 Flushing and disinfecting operations to be carried out by contractor and witnessed 
Consultant.  Consultant to be notified at least 4 days in advance of proposed date when 
flushing operation to commence.


.15 Flush water through available outlets with a sufficient flow to produce a velocity of 1.5 m/
s, for 10 minutes or until foreign materials have been removed and flushed water is 
clear.


.16 Cut pipes in approved manner as recommended by pipe manufacturer, without 
damaging pipe or its coating and to leave smooth end at right angles to axis of pipe.


.17 Provide connections and pumps required.


.18 Open and close valves, hydrants, and service connections to ensure thorough flushing.


.19 When flushing has been completed to satisfaction of Consultant, introduce a strong 
solution of chlorine into water line and ensure that it is distributed throughout entire 
system.


.20 Disinfect water lines.


.21 Rate of chlorine application to be proportional to rate of water entering pipe.


.22 Chlorine application to be close to point of filling water line and to occur at same time.


.23 Flush line to remove chlorine solution after 24 hours.


.24 Measure chlorine residuals at extreme end of line being tested, in accordance with and 
to satisfaction of requirements of Consultant.


.25 After installing and backfilling over lines, restore surface to original condition as directed 
by Consultant.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 31 23 00 - Excavation and Fill.


.2 Section 33 05 13 - Manholes and Structures.


.3 Section 33 32 13 - Public Storm Utility Drainage Piping.


1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM)


.1 ASTM C14M-99, Standard Specification for Concrete Sewer, Storm Drain and 
Culvert Pipe (Metric).


.2 ASTM C76M-02, Standard Specification for Reinforced Concrete Culvert, Storm 
Drain and Sewer Pipe (Metric).


.3 ASTM C136-01, Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates.


.4 ASTM C443M-02, Standard Specification for Joints for Concrete Pipe and 
Manholes, Using Rubber Gaskets (Metric).


.5 ASTM D2680-01, Standard Specification for Acrylonitrile-Butadiene-Styrene 
(ABS) and Poly (Vinyl Chloride) (PVC) Composite Sewer Piping.


.6 ASTM D3034-00, Standard Specification for Type PSM Poly (Vinyl Chloride) 
(PVC) Sewer Pipe and Fittings.


.7 ASTM D3350-02, Standard Specification for Polyethylene Plastics Pipe and 
Fittings Materials.


.2 Canadian Standards Association (CSA International)
.1 CAN/CSA-A257 Series-M92(R1998, Standards for Concrete Pipe.
.2 CSA B1800-02, Plastic Non-pressure Pipe Compendium - B1800 Series  


(Consists of B181.1, B181.2, B181.3, B181.5, B182.1, B182.2, B182.4, B182.6, 
B182.7, B182.8 and B182.11).


.1 CSA B182.2-02, PVC Sewer Pipe and Fittings (PSM Type).


.2 CSA B182.6-02, Profile Polyethylene Sewer Pipe and Fittings for Leak-
Proof Sewer Applications.


.3 CSA B182.11-02, Recommended Practice for the Installation of 
Thermoplastic Drain, Storm, and Sewer Pipe and Fittings.


1.3 DEFINITIONS
.1 Pipe section is defined as length of pipe between successive manholes and/or between 


manhole and any other structure which is part of sewer system.


1.4 SUBMITTALS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
.2 Indicate proposed method for installing carrier pipe for undercrossings.
.3 Inform Consultant at least 4 weeks prior to beginning Work, of proposed source of 


bedding materials and provide access for sampling.
.4 Ensure certification is marked on pipe.
.5 Submit manufacturers information data sheets and instructions in accordance with 


Section 01 33 00 - Submittal Procedures.


1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common 


Product Requirements.


1.6 SCHEDULING OF WORK
.1 Schedule work to minimize interruptions to existing services and to maintain existing flow 


during construction.
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.2 Submit schedule of expected interruptions for approval and adhere to approved 
schedule. Notify Consultant 72 hrs in advance of any changes to said schedule.


1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate into on site bins waste materials in accordance with Waste 


Management Plan.
.2 Place materials defined as hazardous or toxic in designated containers.
.3 Divert unused aggregate materials from landfill to quarry for reuse.
.4 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, 


Regional and Municipal regulations.
.5 Fold up metal banding, flatten and place in designated area for recycling.


2 Products
2.1 PLASTIC PIPE AND FITTINGS


.1 Type PSM Polyvinyl Chloride (PVC): to ASTM D3034.
.1 Standard Dimensional Ratio (SDR): 35.
.2 Locked-in steel reinforced gasket and integral bell system.
.3 Nominal lengths: 4 m.


.2 Size as indicated.


.3 Acceptable material:
.1 IPEX "Ring Tite"


2.2 SERVICE CONNECTIONS
.1 Type PSM Poly (Vinyl) Chloride: to CSA-B182.2.
.2 Plastic pipe: to CSA B182.1, with push-on joints.
.3 Cast iron service saddles: with oil resistant gaskets, bronze clamp and oil resistant "0" 


rings in branch end.


2.3 CEMENT MORTAR
.1 Portland cement: to CAN/CSA-A5, normal type 10 .
.2 Mix mortar one part by volume of cement to two parts of clean, sharp sand mixed dry.


.1 Add only sufficient water after mixing to give optimum consistency for placement.


.2 Do not use additives.


2.4 PIPE BEDDING AND SURROUND MATERIALS
.1 Granular material to Section 31 23 00 - Excavation and Fill and following requirements:


.1 Crushed or screened stone, gravel or sand.


.2 Gradations to be within limits specified when tested to ASTM C136. Sieve sizes 
to CAN/CGSB-8.1.


.2 Concrete mixes and materials for cradles, encasement, supports: to Section 03 30 00 -
Cast-in-Place Concrete.


2.5 PIPE INSULATION
.1 Extruded polystyrene to CAN/ULC-5701-1997, Type IV, RS1 value of 0.87 per 25mm 


thickness (R-50), ship-lapped edges to thickness indicated.
Acceptable Material:


.1 Dow Styrofoam SM


.2 Celfort Celfortec 300


2.6 BACKFILL MATERIAL
.1 As indicated.
.2 Type 3, in accordance with Section 31 23 00 - Excavation and Fill.
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3 Execution
3.1 PREPARATION


.1 Clean pipes and fittings of debris and water before installation.  Carefully inspect 
materials for defects before installing.  Remove defective materials from site.


3.2 TRENCHING
.1 Do not allow contents of any sewer or sewer condition to flow into trench.
.2 Trench line and depth require approval prior to placing bedding material and pipe.
.3 Do not backfill trenches until pipe grade and alignment have been checked and 


accepted by Consultant.


3.3 GRANULAR BEDDING
.1 Place bedding in unfrozen condition.
.2 Place granular bedding materials in uniform layers not exceeding 150 mm compacted 


thickness or as directed by Consultant.
.3 Shape bed true to grade and to provide continuous, uniform bearing surface for pipe.


.1 Do not use blocks when bedding pipe.
.4 Shape transverse depressions as required to suit joints.
.5 Compact each layer full width of bed to at least 95 % corrected maximum dry density.
.6 Fill excavation below bottom of specified bedding adjacent to manholes or structures 


with compacted bedding material.


3.4 INSTALLATION
.1 Lay and join pipes to:  ASTM C12.
.2 Lay and join pipes in accordance with manufacturer's recommendations and to approval 


of Consultant.
.3 Handle pipe by methods recommended by pipe manufacturer.  Do not use chains or 


cables passed through rigid pipe bore so that weight of pipe bears upon pipe ends.
.4 Lay pipes on prepared bed, true to line and grade with pipe inverts smooth and free of 


sags or high points. Ensure barrel of each pipe is in contact with shaped bed throughout 
its full length. To establish grade of gravity sewer pipe, pipe will be laid using surveyor's 
level or laser equipment designed for this purpose.


.5 Commence laying at lower end and proceed in upstream direction with bell ends of pipe 
facing upgrade.


.6 Do not exceed maximum joint deflection recommended by pipe manufacturer.


.7 Do not allow water to flow through pipes during construction except as may be permitted 
by Consultant.


.8 Whenever work is suspended, install removable watertight bulkhead at open end of last 
pipe laid to prevent entry of foreign materials.


.9 Joints:
.1 Join plastic pipe in strict accordance with manufacturer's recommendations.
.2 Use only adapters and/or joint connectors recommended by plastic pipe 


manufacturer for connection to sanitary sewer line at building foundation wall.
.10 Cut pipes as required for drops in manholes, special inserts, fittings or closure pieces in 


a neat manner, as recommended by pipe manufacturer, without damaging pipe or its 
coating and to leave smooth end at right angles to axis of pipe.


.11 Make watertight connections to manholes and catch basins.  At existing units or where 
gaskets are not integral with opening in wall of manhole or catch basin use rubber ring 
stretched over pipe grouted solidly in wall with non-shrink grout.


.12 Use prefabricated saddles or other approved field connections for connecting pipes to 
existing sewer pipes.  Joint to be structurally sound and watertight.


.13 Upon completion of pipe laying and after Consultant has inspected pipe joints, place 


Queens County Highway Depot, Brackley, PE Section 33 31 13
Pandemic Warehouse Public Sanitary Utility Sewerage Piping
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 3







Coles Associates Ltd. Architects & Engineers


specified granular material to dimensions indicated or directed by Consultant.  Leave 
joints exposed until ex-filtration test results are completed.


.1 Install pipe insulation where shown to width and thickness indicated with 
underside 150mm above top of pipe.  Extend minimum 600mm wide around 
manhole at same elevation.


.14 When test results are acceptable to Consultant backfill remainder of trench.


3.5 BACKFILL
.1 Place backfill material in unfrozen condition.
.2 Place backfill material, above pipe surround in uniform layers not exceeding 150 mm 


compacted thickness up to grades as indicated.
.3 Under paving and walks, compact backfill to at least 95 % corrected maximum dry 


density.
.1 In other areas, compact to at least 90 % corrected maximum dry density.


3.6 UNDERCROSSING
.1 Excavate working pit to dimensions indicated, outside right-of-way to be crossed.
.2 Excavate working pit to minimum of 0.5 m below lowest invert of encasing pit.
.3 Dewater excavation.
.4 Dewater area of undercrossing.
.5 Install heavy timber backstop.
.6 Place encasing pipe to exact line and grade as indicated.
.7 Install encasing pipe by jacking.
.8 Ensure encasing pipe is not in tension.
.9 Use mechanical type joints for encasing pipe.
.10 Place concrete grout leveling pad in encasing pipe.


.1 Control level of grout during placing.
.11 Provide shop drawings showing proposed method of installation for sanitary sewer in 


undercrossing.
.12 Insert sanitary sewer pipe into encasement pipe, in end with largest opening after 


placement of leveling pad.
.13 Use approved blocking method to guide sanitary sewer pipe in true alignment.
.14 Clearance between blocks and encasement pipe: maximum 12 mm when sanitary sewer 


pipe is in position.
.15 Join sanitary sewer pipe one length at time outside encasement pipe. Push sanitary 


sewer pipe into position.
.16 Couplings of sanitary sewer pipe: not to rest on leveling pad when sanitary sewer pipe is 


in position.
.17 Place 20 MPa concrete cradle around sanitary sewer pipe after it is positioned.


.1 Cradle to be minimum of 225 mm and maximum of 300 mm above leveling pad.
.18 Pressure grout remaining void with grout consisting of one part Portland cement and two 


parts clean washed sand with only sufficient amount of water added to allow placement.
.1 Do not install pressure grout until sanitary sewer pipe is secure against flotation.
.2 Do not use additives.


.19 Do field testing before placing concrete cradle and grouting.


3.7 SERVICE CONNECTIONS
.1 Install pipe to CSA B182.11 manufacturer's instructions and specifications.
.2 Maintain grade for 100 and 125 mm diameter sewers at 1 vertical to 50 horizontal unless 


directed otherwise by Consultant.
.3 Service connections to main sewer: standard.


.1 Do not use break-in and mortar patch-type joints.
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.4 Service connection pipe: not to extend into interior of main sewer.


.5 Make up required horizontal and vertical bends from 45 degrees bends or less, 
separated by straight section of pipe with minimum length of four pipe diameters.


.1 Use long sweep bends where applicable.
.6 Plug service laterals with water tight caps or plugs as approved by Consultant.
.7 Place location marker at ends of plugged or capped unconnected sewer lines.


.1 Each marker: 38 x 89 mm stake extending from pipe end at pipe level to 0.6 m 
above grade.


.2 Paint exposed portion of stake red with designation SAN SWR LINE in black.


3.8 FIELD TESTING
.1 Repair or replace pipe, pipe joint or bedding found defective.
.2 When directed by Consultant, draw a tapered wooden plug with a diameter of 50mm 


less than nominal pipe diameter through sewer to ensure that pipe is free of obstruction.
.3 Remove foreign material from sewers and related appurtenances by flushing with water.
.4 Perform ex-filtration testing as soon as practicable after jointing and bedding are 


complete.
.5 Do ex-filtration testing as directed. Perform tests in presence of Consultant.  Notify 


Consultant twenty-four (24) hours in advance of proposed tests.
.6 Carry out tests on each section of sewer between successive manholes including 


service connections.
.7 Install watertight bulkheads in suitable manner to isolate test section from rest of 


pipeline.
.8 Ex-filtration test:


.1 Fill test section with water in such a manner as to allow displacement of air in 
line. Maintain under nominal head for twenty-four (24) hours to ensure 
absorption in pipe wall is complete before test measurements are commenced.


.2 Immediately prior to test period add water to pipeline until there is a head of 
1020mm over interior crown of pipe measured at highest point of test solution.


.3 Duration of ex-filtration test to be two hours.


.4 Water loss at end of test period not to exceed maximum allowable ex-filtration 
over any section of pipe between manholes.


.9 Infiltration test:
.1 Conduct infiltration test in lieu of ex-filtration test where static ground water level 


is 750mm or more above top of pipe measured at highest point in line to be 
used.


.2 Do not interpolate a head greater than 750mm to obtain an increase in allowable 
infiltration rate.


.3 Install a watertight plug at upstream end of pipeline test section.


.4 Discontinue any pumping operations for at least 3 days before test 
measurements are to commence and during this time keep thoroughly wet at 
least one third of pipe invert perimeter.


.5 Prevent damage to pipe and bedding material due to flotation and erosion.


.6 Place a 90° V-notch weir, or other measuring device approved by Consultant in 
invert of sewer at each manhole.


.7 Measure rate of flow over a minimum of one (1) hour with recorded flows for 
each five (5) minute interval.


.10 Infiltration and ex-filtration not to exceed following limits in L per hour per 100m of pipe, 
including service connections.


Nominal Pipe Plastic Pipe Concrete Pipe
Diameter (mm)
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----------------------------------------------------------------------------------------------------------
1 3.88 15.5
2 4.62 30.0
3 5.51 34.0
4 7.45 41.5
5 9.39 49.5
6 11.33 56.5
7 13.27 63.5
8 14.91 70.0
9 16.84 76.0
10 18.78 81.5
11 20.72 87.0
12 22.80 92.5
13 26.53 102.0
14 30.11 110.5
15 33.69 118.0
16 37.56 124.5
17 41.29 130.0
18 45.01 135.0
*Values shown in Columns 2 & 3 are in liters per hour per 100m of pipe.


.11 Low pressure air testing:
.1 Low pressure air testing may be employed as an alternate to ex-filtration test.  


The Contractor shall furnish all facilities and personnel for conducting the air-
acceptance test under the observation of the Consultant.  The equipment and 
personnel shall be subject to the approval of the Consultant.  Air shall be slowly 
supplied to the plugged pipe installation until the internal air pressure reaches 
0.2813 kg/cm² (4 psi) greater than the average back pressure of any 
groundwater that may submerge the pipe.  At least two minutes shall be 
considered acceptable, when tested at an average pressure of 0.211 kg/cm² (3 
psi) greater than the average back pressure of any groundwater that may 
submerge the pipe, if:


.1 The total rate of air loss from any section tested in its entirety between 
manhole and cleanout structure does not exceed 0.06 m³


.2 The section under test does not lose air at a greater rate than 0.000093 
m³ per minute per square foot of internal pipe surface.


.12 Deflection testing:
.1 Measure defection by pulling a deflection gauge through each pipe section from 


manhole to manhole after backfilling.
.1 Provide deflection gauges to measure a 5% and 7½% defection.  


Gauges to be a "Go-No-Go" device similar to Standard Detail 02702-4 
(Detail attached).


.2 Within thirty days after installation, pull a deflection gauge measuring 5% 
deflection through the installed section of pipeline.  If this test fails 
proceed with at 7½% deflection test.  If 7½% deflection test fails, locate 
defect and repair. Retest.


.3 Thirty days prior to completion of Period of Maintenance, pull a deflection 
gauge measuring 7½% deflection through the installed section of 
pipeline.  If 7½% deflection fails, locate defect and repair. Retest.


.13 Repair and retest sewer line as required, until test results are within limits specified.


.14 Repair visible leaks regardless of test results.


END OF SECTION
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1 General
1.1 RELATED REQUIREMENTS


.1 Section 03 20 00 - Concrete Reinforcing.


.2 Section 03 30 00 - Cast-In-Place Concrete.


.3 Section 31 23 00 - Excavation and Fill.


.4 Section 33 05 13 - Manholes and Structures


.5 Section 33 31 13 - Public Sanitary Utility Sewerage Piping.


.6 Section 33 32 13 - Public Storm Utility Drainage Piping.


1.2 DESCRIPTION OF WORK
.1 The work of this Section comprises the furnishings of all labour, materials and equipment 


necessary for the supply and installation of a new storm sewer system, c/w new 
manhole/catch basin/catchment tee laterals and all associated items all as indicated on 
the drawings, including all testing and flushing.


1.3 REFERENCES
.1 ASTM D 2680-95, Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly 


(Vinyl Chloride) (PVC) Composite Sewer Piping.
.2 ASTM D3034-98, Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) 


Sewer pipe and fittings.
.3 ASTM F 405-93, Specification for Corrugated Polyethylene (PE) Tubing and Fittings.
.4 ASTM F 667-95, Specification for large Diameter Corrugated Polyethylene Tubing and 


Fittings.
.5 ASTM F 794-95, Specification for Poly (Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe 


and Fittings Based on Controlled Inside Diameter
.6 CSA B182.2-95, "PVC Sewer Pipe and Fittings".
.7 CAN/CSA-B182.1-M92, Plastic Drain and Sewer Pipe and Pipe Fittings.
.8 CSA-B182.2-95, PVC Sewer Pipe and Fittings (PSM Type).
.9 CSA-B182.2-95, PVC Sewer Pipe and Fittings (PSM Type).
.10 CSA B182.11-95, Recommended Practice for the Installation of Thermoplastic Drain, 


Storm, and Sewer Pipe and Fittings.
.11 CAN/ULC-5701-1997, Thermal Insulation, Polystyrene, Boards and Pipe Covering.


1.4 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.


1.5 SAMPLES
.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
.2 Inform Consultant at least (4) weeks prior to commencing work, of proposed source of 


bedding materials.
.3 Submit to Consultant at least (2) weeks prior to commencing work, test results for 


materials proposed for use.


1.6 MATERIAL CERTIFICATION
.1 Submit manufacturer's test data & catalog literature, at least (2) weeks prior to 


commencing work, confirming that pipe materials intended for use meet requirements of 
this Section.


.2 Certification to be marked on pipe.


1.7 MANUFACTURERS INSTRUCTIONS
.1 When requested by Consultant, make available copy of manufacturer's installation 


instructions.


1.8 SCHEDULING OF WORK
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.1 Schedule work to minimize interruptions to existing services and to maintain existing flow 
during construction.


.2 Submit schedule of expected interruptions for approval and adhere to approved 
schedule.


1.9 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material and place in appropriate on-site bins in 


accordance with Waste Management Plan.
.2 Divert unused concrete materials from landfill.
.3 Divert unused aggregate materials from landfill.


2 Products
2.1 PLASTIC PIPE AND FITTINGS


.1 Type PSM Poly (Vinyl Chloride) to CSA-D3034-98.
.1 Standard Dimensional Ratio (SDR) 35 with minimum pipe stiffness of 317 Kpa.
.2 Locked-in steel reinforced gasket and integral bell system.
.3 Nominal lengths: 4m
.4 Size as indicated
.5 Acceptable Material:


.1 IPEX "Ring Tite" PVC.
.2 Polyethylene Pipe to CSA B 182.6 & ASTM D 3212.


.1 Double Wall - smooth walled interior and corrugated exterior for highway loading 
CS-660.


.2 Gasket bell and spigot assembly


.3 Nominal lengths: 6m


.4 Size as indicated.


.5 Acceptable Material:
.1 Soleno "Solflo Max".


2.2 CONCRETE PIPE AND FITTINGS
.1 Reinforced circular concrete pipe and fittings to ASTM C76, C655 and CSA A 257-2, 


Class II, designed for gasketed joints.
.2 Acceptable Material:


.1 Shaw Pipe Products


2.3 PIPE BEDDING MATERIALS
.1 Granular Material


.1 Gradation to within specified limits when tested to ASTM C136-84a and ASTM 
C117-84 and giving smooth curve without sharp breaks when plotted on semi log 
grading chart.


.2 Bedding Sand:  Natural sand or crushed rock screenings to following grading 
requirements. 


ASTM Sieve Size % Passing
---------------------------------------------------------------
9.50mm 100
4.75mm 50-100
2.00mm 30-90
425 micrometers 10-50
75 micrometers 0-10


.3 Bedding stone: crushed stone or crushed gravel to following grading 
requirements.
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ASTM Sieve Size % Passing
---------------------------------------------------------------
22.40mm 100
16.00mm 75-100
12.5mm 65-90
4.75mm 35-55
1.18mm 15-45
300 micrometers 5-22
75 micrometers 0-8


.4 Concrete required for cradles, encasement, supports, to Section 03 30 00 - Cast-
in-Place Concrete.


2.4 PIPE BEDDING AND COVER MATERIALS
.1 Granular bedding to requirements of Section 31 23 00 - Excavation and Fill.
.2 Concrete required for cradles, encasement, supports: 25Mpa strength at 28 days, cast-


in-place concrete to the requirements of CAS A23.2 and A23.2.


2.5 BACKFILL MATERIAL
.1 As indicated and to the requirements of Section 31 23 00 - Excavation and Fill.


2.6 PIPE INSULATION
.1 Extruded polystyrene to CAN/ULC-5701-1997, Type IV, RSI value of 0.87 per 25mm 


thickness (R-50), ship-lapped edges to thickness indicated.
Acceptable Material:


.1 Dow Styrofoam SM


.2 Celfort Celfortec 300


3 Execution
3.1 PREPARATION


.1 Clean pipes and fittings of accumulated debris and water before installation and remove 
defective materials from site.


3.2 TRENCHING AND BACKFILLING
.1 Do trenching and backfilling work to Section 31 23 00 - Excavation and Fill.
.2 Do not allow contents of any sewer or sewer connection to flow into trench.
.3 Trench alignment and depth to approval of Consultant prior to placing bedding material 


and pipe.
.4 Do not backfill trenches until pipe grade and alignment have been checked and 


accepted by Consultant.


3.3 GRANULAR BEDDING AND COVER
.1 Place granular bedding and cover materials to details indicated or directed by 


Consultant.
.2 Shape bed true to grade and to provide continuous uniform bearing surface for pipe. Do 


not use blocks when bedding pipe.
.3 Shape transverse depressions as required to suit joints.
.4 Compact each layer full width of bed to at least 95% corrected maximum dry density.
.5 Fill excavation below bottom of specified bedding adjacent to manholes, catch basins or 


structures with select borrow sandstone fill.


3.4 INSTALLATION
.1 Lay and join pipe in accordance with manufacturer's recommendations and to approval 


of Consultant.
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.2 Handle pipe by methods recommended by pipe manufacturer. Do not use chains or 
cables passed through rigid pipe bore so that weight of pipe bears upon pipe ends.


.3 Lay pipes on prepared bed, true to line and grad with pipe inverts smooth and free of 
sags or high points. Ensure barrel of each pipe is in contact with shaped bed throughout 
its full length.


.4 Commence laying at lower end and proceed in upstream direction with socket ends of 
pipe facing upgrade.


.5 Do not exceed maximum joint deflection recommended by pipe manufacturer.


.6 Do not allow water to flow through pipes during construction except as may be permitted 
by Consultant.


.7 Whenever work is suspended, install removable watertight bulkhead at open end of last 
pipe laid to prevent entry of foreign materials.


.8 Joints: Position and Join pipes by approved method and in strict accordance with 
manufacturer's recommendations. Do not use excavation equipment to force pipe 
sections together.


.9 When any stoppage of work occurs, restrain pipes as directed to prevent "creep" during 
down time.


.10 Cut pipes as required for special inserts, fittings or closure pieces in a neat manner, as 
recommended by pipe manufacturer, without damaging pipe or its coating and to leave 
smooth end at right angles to axis of pipe.


.11 Make watertight connection to manholes and catch basins. At existing units or where 
gaskets are not integral with opening in wall of manhole or catch basin use rubber ring 
stretched over pipe grouted solidly in wall with non-shrink grout.


.12 Use prefabricated saddles or other approved field connection for connecting pipes to 
existing sewer pipes. Joint to be structurally sound and watertight, and where applicable 
acceptable to Provincial or Municipal authority.


.13 Upon completion of pipe laying and after Consultant has inspected pipe joints, place 
specified granular material to dimensions indicated or directed by Consultant. 
Remainder or trench to be backfilled to sub-grade level as indicated and specified.


.14 Temporary plug open upstream ends of pipes with removal watertight concrete, steel or 
plastic bulkheads.


3.5 FROST INSULATION
.1 Provide insulation as detailed on the Drawings in the locations indicated or as directed. 


Install pipe insulation to width and thickness indicated with underside 150mm above top 
of pipe. Extend minimum 600mm wide around manhole at same elevation.


3.6 FIELD TESTING
.1 Repair or replace pipe, pipe joint or bedding material found defective.
.2 When directed by Consultant, draw a tapered wooden plug with a diameter of 50mm 


less than nominal pipe diameter through sewer to ensure that pipe is free of obstruction.
.3 Remove foreign material from sewers and related appurtenances by flushing with water.
.4 Assist and provide means of access to permit Consultant to do inspections.


END OF SECTION


Queens County Highway Depot, Brackley, PE Section 33 41 13
Pandemic Warehouse Public Storm Utility Drainage Piping
DTI Project No 2755-20093
May 11, 2021 - ISSUED FOR TENDER Page 4







Coles Associates Ltd. Architects & Engineers


1 General
1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results - Electrical.


.2 Section 31 23 00 - Excavation and Fill.


1.2 REFERENCES
.1 Canadian Standards Association (CSA).


.1 CSA C22.2 No. 211.1, Rigid Types EBI and DB2/ES2 PVC Conduit.


2 Products
2.1 PVC DUCTS AND FITTINGS


.1 Rigid PVC duct: to CSA C22.2 No. 211.1, type rigid PVC for direct burial with minimum 
wall thickness at any point of 2.5mm. Nominal length: 3m plus or minus 13mm. Type 
DB2 (thinwall) PVC conduits unacceptable.


.2 Rigid PVC split ducts as required.


.3 Rigid PVC bends, couplings, reducers, bell end fittings, plugs, caps, adaptors same 
product material as duct, to make complete installation.


.4 Rigid PVC 90° and 45° bends as required.


.5 Rigid PVC 5° angle couplings as required.


.6 Expansion joints as required.


.7 Preformed, interlocking intermediate duct spacers for duct size as indicated


.8 Use epoxy coated galvanized steel conduit for sections extending above finished grade.


2.2 SOLVENT WELD COMPOUND
.1 Solvent cement for PVC duct joints.


2.3 CABLE PULLING EQUIPMENT
.1 Use 7mm stranded nylon pull rope tensile strength 5 kN.


2.4 MARKERS
.1 150mm wide, polyethylene marker tape in all trenches.  Use red colored tape. Install at 


depth as per drawings.


3 Execution
3.1 INSTALLATION


.1 Install duct in accordance with manufacturer's instructions.


.2 Clean inside of ducts before laying.


.3 Ensure full, even support every 1.5 m and smooth transitions throughout duct length.


.4 Slope ducts with 1 to 400 minimum slope.


.5 During and after construction, cap ends of ducts to prevent entrance of foreign materials.


.6 Pull through each duct wooden mandrel not less than 300 mm long and of diameter 6 
mm less than internal diameter of duct, followed by stiff bristle brush to remove sand, 
earth and other foreign matter. Pull stiff bristle brush through each duct immediately 
before pulling-in cables.


.7 In each duct install pull rope continuous throughout each duct run with 3 m spare rope at 
each end.


.8 Install continuous strip of marker tape above duct before backfilling.


.9 Notify Departmental Representative upon completion of direct buried ducts and obtain 
acceptance prior to backfill.


END OF SECTION
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April 12, 2016 
Job No:  121618815 – File No. 3756 


Attention: Alan Maynard, P. Eng.    
PEI Department of Transportation, Infrastructure and Energy (PEITIE) 
PO Box 2000 
Charlottetown PE  C1A 7N8 


Dear Mr. Maynard, 


Reference: Subsurface Investigation - Queens County Highway Depot, Brackley Point Road   


This report presents the results of the subsurface investigation carried out at the above noted site, 
in accordance with your request.  The purpose of the investigation was to establish the subsurface 
conditions at the site and based on the conditions encountered, to provide geotechnical 
engineering recommendations pertaining to site preparation, and foundation and pavement 
structure design for the proposed development. 


We understand the project will involve a concrete elements storage area, bus and heavy 
equipment storage areas, and an approximately 3,700 square-meter building.  The site consists 
primarily of open fields which were previously used as farm land.  We understand three buildings 
were located on the site in the area of TP-14 through TP-16 and have since been demolished.  
Driveway infrastructure associated with these developments is also present.  Site topography 
generally slops from East to West and ranges from elevations of approximately 58 to 50 meters, 
geodetic datum. 


The results of the subsurface conditions encountered and our recommendations pertaining to this 
infrastructure are discussed herein.  Our services were provided in general accordance with our 
proposal dated March 11, 2016 and submitted under file number 540127. 


PROCEDURE  
The investigation program was carried out on March 15, 2016 and consisted of excavating a total 
of 16 test pits, identified as TP-01 to TP-16, at the locations provided by Coles Associates Inc.  Test 
pits were excavated with a rubber-tired CAT 420F backhoe equipped with frost teeth.  The test pits 
were advanced to depths ranging from 2.7 to 3.5 m below existing ground surface at the 
locations shown on the appended Drawing No. 1 – Test Pit Location Plan.  Our initial investigation 
program consisted of 13 test pits; however, 3 additional test pits were added at the request of 
PEITIE personnel, in the area of demolished building infrastructure. 


 


Representative samples of the soils encountered at the test locations were recovered for visual 
classification and laboratory testing.  The relative density of the strata encountered at the test pits 
was estimated based on observation of backhoe performance.   







April 12, 2016 
Alan Maynard, P. Eng.     
Page 2  


Reference: Subsurface Investigation - Queens County Highway Depot, Brackley Point Road   


  


 


The locations of the test pits were located by a handheld global positioning system unit by Stantec 
personnel.  Borehole elevations and coordinates were obtained from a drawing provided by 
Coles Associates Ltd.  Please note, TP-05 was moved and the elevation was interpolated based on 
spot elevations on the drawing.  


Detailed logs of the subsurface conditions encountered at the site, and of the sampling and 
testing carried out, are shown on the appended Test Pit Records.  


SUBSURFACE CONDITIONS 


The subsurface conditions encountered at the site are shown in detail on the appended Test Pit 
Records, summarized on Table 1 (also appended) and described below.  


TOPSOIL 


A layer of topsoil was observed at 11 of 16 test pits.  Where observed, the topsoil ranged from 200 
to 500 mm in thickness and was encountered at the ground surface.  The topsoil consists of brown 
silty sand and contains trace to frequent roots and organics.   


FILL 


Fill was encountered at the ground surface of TP-05 and TP-14 through TP-16.  The fill consisted 
predominantly of reddish brown to brown silty sand with gravel and contained trace to frequent 
debris including organics, roots, bricks, wood, cloth and metal.  The fill ranged in thickness from 
0.2 to 1.8 m.  The results of one grain size analysis (curve appended) performed on a 
representative sample of the fill show it to contain approximately 20 percent gravel, 38 percent 
sand and 42 percent fines (i.e. silt and clay size particles).  The natural moisture content was 
16 percent.  


Silty SAND 


A naturally occurring silty sand layer was observed at each test pit with the exception of TP-13 and 
TP-16.  The silty sand ranged in color from reddish brown to brown and contained trace roots.  The 
compactness condition of the deposit was estimated to be loose based on based on backhoe 
performance. 


Till 


The principal natural overburden soil encountered at the site consists of compact to dense reddish 
brown silty sand with gravel to silty gravel with sand (glacial till).  The till was observed to contain 
trace to frequent sandstone cobbles and boulders.  The till stratum was encountered at each test 
pit location at depths ranging from approximately 0.3 m to 1.8 m below grade. 


The results of four grain size analyses (curves appended) performed on representative samples of 
the till show it to contain approximately 13 to 44 percent gravel, 33 to 40 percent sand, and 23 to 
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48 percent fines (i.e., silt and clay sizes).  The natural moisture content of selected till samples was 
found to range from 13 to 17 percent.   


Bedrock 


Bedrock was not encountered within the depth excavated at the test pit locations; test pits were 
terminated within the till stratum. 


Groundwater    


No evidence of groundwater inflow was observed during test pit excavation indicating that the 
groundwater table at the site is located below the depth investigated at the present time.  
Fluctuations of the groundwater table can occur as a result of seasonal variations and/or in 
response to significant weather events.    


DISCUSSION AND RECOMMENDATIONS 


OVERVIEW 


It is understood that the highway depot is to include an approximately 3,700 square-meter service 
building, storage areas, bus parking, heavy equipment parking, general parking, and a fueling 
area.  Details pertaining to the location of the building and storage areas are known; however, 
finished grades are not known at this time.  Based on existing topography and anticipated finished 
grades, we anticipate cutting and filling activities will be required.   


REUSE OF SITE SOILS 


Excavated surficial vegetation, topsoil and silty sand are not recommended for reuse as structural 
fill due to the presence of organics, high moisture content, and uniform gradation.  Alternatively, 
these soils may be used in landscape areas if desired.   


Excavated site till with a moisture content within two percent of optimum would be acceptable 
for reuse as structural fill.  The results of the moisture content tests indicate that the present 
moisture levels of the till are either within, or above, the required range to achieve proper 
compaction.  Excavated site till with a moisture content above the optimum range, either 
naturally or as a result of precipitation, would have to be permitted to dry or be used for non-
structural applications such as landscaping.  Excavated site till will only dry readily during warm 
and dry weather.  We recommend the reuse of excavated site till as structural fill be limited to late 
spring to early fall construction.  


Existing site fill may be selectively reused as structural fil provided it is free of deleterious material, 
construction debris, and is within two percent of optimum moisture content.  
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BUILDING AREA 


Site Preparation  


Site preparation to permit the use of conventional spread footing foundations and slab-on-ground 
construction will require the removal of all surficial vegetation, topsoil, silty sand with organics and 
fill from within the building footprints.  Any existing fill materials, building debris, and foundation 
remnants associated with the previous site infrastructure should also be removed from within all 
proposed building areas.  


The test pit information indicates that the groundwater table should not be a factor during site 
preparation activities.  Surface water should be directed away from exposed/excavated areas to 
prevent disturbance of the native till which is susceptible to water disturbance. 


Upon removal of all unsuitable materials, any low areas should be brought up to the required 
levels using structural fill.  Structural fill should consist of an approved soil (preferably granular) 
which is free of organics and deleterious material such as a pit run sandstone or other approved 
inorganic soil.  Fill material meeting the current Prince Edward Island Transportation and 
Infrastructure Renewal (PEITIR) Select Borrow specification (i.e., maximum of 30 percent fines 
based on the minus 4.75 mm sieve fraction) would be acceptable for use.   


All structural fill placed within the building areas should be placed and compacted in lifts to 100 
percent of Standard Proctor maximum dry density.  Lift thicknesses must be compatible with the 
compaction equipment used, and the fill material selected, in order to achieve the required 
density throughout. 


Site preparation activities should be undertaken during dry weather.  It is recommended that 
operation of equipment and construction traffic (particularly tandem trucks) over the native till be 
carefully planned to prevent disturbance of this soil. 


It is recommended that site preparation be monitored by experienced geotechnical personnel to 
ensure that all unsuitable materials are removed, that only suitable replacement fills are used, and 
that the required degree of compaction is attained. 


Spread Footing Foundations 


An allowable bearing pressure of up to 150 kPa may be used for design of footings placed on the 
undisturbed native till or on structural fill (prepared as outlined herein).  Associated total and 
differential settlements would be within tolerable limits for a conventional structure.  All footings 
subjected to freezing conditions should have a minimum soil cover of 1.5 m (or equivalent 
insulation) for frost protection.   
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Structural fill used as a bearing stratum must extend outward beyond the exterior footing base 
perimeter a distance at least equal to the depth of fill placed below the footing to include the full 
stress zone of influence.  


It is recommended that final excavation for footings be carried out with a ditching type bucket 
(i.e., no teeth) so as to minimize disturbance of the bearing surface.  Any soil that becomes 
disturbed as a result of construction activity and/or water should be removed from the bearing 
surface prior to footing placement.   


Slab-on-Ground 


A slab-on-ground may be cast over undisturbed till or structural fill.  A layer of compacted, free-
draining granular material should be used under the floor slab area.  A vapour barrier may also be 
required depending on the floor coverings selected for use.  Perimeter footing drains with a 
positive discharge should be provided for any areas where the floor slab level is set below exterior 
grade.    


DRIVEWAY/PARKING/STORAGE YARD AREAS 


Site preparation within the proposed driveway/parking/storage yard areas should consist of the 
removal of the topsoil layer and cutting, where necessary, to the required subgrade level.  The 
subgrade surface should then be proof-rolled with a loaded tandem truck.  Any soft or 
deformable soils revealed by the proof rolling, defined as deflecting more than 20 mm under the 
wheel loads, should be removed.   Any low areas should then be brought up to the required 
subgrade level with an approved fill material such as Select Borrow, and compacted to at least 95 
percent of Standard Proctor maximum dry density. 


Two classifications of pavement designs are provided and are defined as follows: 


Light Duty - designed for light duty cars and trucks only.  Heavier vehicles should only travel on light 
duty pavements to carry out normal maintenance duties such as snow clearing.  


Heavy Duty - designed for heavy truck and tractor trailer loadings.  These would include site 
access roadways, loading facilities, and bus/heavy truck parking areas. 


The following pavement structure designs are recommended based on expected traffic loadings 
and the conditions encountered.  The structural design is based on the methodology provided in 
the 1993 AASHTO Guide for the Design of Pavement Structures.  The designs assume that a stable 
subgrade is achieved prior to sub-base placement.   


  







April 12, 2016 
Alan Maynard, P. Eng.     
Page 6  


Reference: Subsurface Investigation - Queens County Highway Depot, Brackley Point Road   


  


 


Material Type Light Duty Heavy Duty 


Asphalt Surface, Mix Type B 75 mm 50 mm 


Asphalt Base, Mix Type A - 75 mm 


Granular Base, Class A Gravel 200 mm 200 mm 


Sub-Base, Select Borrow 300 mm 300 mm 


Pavement design is based on passenger and heavy vehicle traffic.  An estimated 25,000 and 
1,800,000 ESALs (equivalent standard axle loads) has been used for the pavement section design 
for light duty and heavy duty, respectively.  If traffic loading is expected to exceed the above 
noted ESALs, the pavement structure should be thickened to compensate for the increased 
loadings. 


The asphalt mixes, the granular base and the sub-base should be in accordance with the 
applicable requirements as provided in the PEITIR Contract Specifications. The granular base and 
sub-base materials should be compacted to at least 100 percent of Standard Proctor maximum 
dry density.  Asphalt layers should be compacted to at least 92.5 percent of the mix Maximum 
Theoretical Relative Density. 


Control of surface water is an important aspect in the design of asphalt and concrete pavement 
structures.  Final grades should be selected so as to ensure proper drainage of surface water off of 
the pavement surface. 


STORAGE AREAS 


Site preparation within the proposed crane pad area should consist of the removal of the topsoil 
and silty sand layers. Any low areas should then be brought up to the required subgrade level with 
an approved fill material such as Select Borrow, and compacted to at least 95 percent of 
Standard Proctor maximum dry density.  The subgrade surface should then be proof-rolled with a 
loaded tandem truck.  Any soft or deformable soils revealed by the proof rolling, defined as 
deflecting more than 20 mm under the wheel loads, should be removed.    


We understand the concrete elements storage area will need to act as both a storage yard and 
crane pad.  Based on our understanding, the area will be used to store concrete bridge 
components weighing up to 20 tonnes.   


The bridge components are typically moved with a 100-tonne mobile crane.  Based on 
information obtained from a local crane contractor, we understand a 100-tonne mobile crane 
making a 20-tonne lift may produce ground pressures of approximately 840 kPa on a 600 mm 
diameter outrigger.  We recommend the mobile crane operators use appropriately sized mats 
during a lift to reduce the bearing pressures to a maximum of 320 kPa.   
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Based on the information provided, the following crane pad section is recommended.   


Material Type Thickness 


Granular Base, Class A Gravel 150 mm 


Sub-base, Select Borrow 750 mm 


We recommend the crane lift conditions be reviewed prior to each lift to ensure the maximum 
bearing pressures will not exceed 320 kPa.  We would be please to review the bearing conditions 
once the lift configurations and crane details are available.  


CLOSING COMMENTS 
Use of this report is subject to the Statement of General Conditions provided in the Appendix.  It is 
the responsibility of PEI Department of Transportation, Infrastructure and Energy, who are identified 
as “the Client” within the Statement of General Conditions, and their agents to review the 
conditions and to notify Stantec should any of these not be satisfied.  The Statement of General 
Conditions addresses the following: 


 Use of the report 
 Basis of the report 
 Standard of care 
 Interpretation of site conditions 
 Varying or unexpected site conditions 
 Planning, design or construction 


 
We trust the above meets your present requirements.  Please do not hesitate to contact the 
undersigned should you have any questions or require additional information. 


Regards,  


STANTEC CONSULTING LTD. 


 
 
 
_____________________________    _______________________________ 
Corey MacPhee, E.I.T.      Mark Macdonald, P.Eng. 
 
lk v:\01216\active\3756-121618815\reports\rpt_3756_queens_county_highway_depot_20160412.docx 
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STATEMENT OF GENERAL CONDITIONS 
 


USE OF THIS REPORT:  This report has been prepared for the sole benefit of the Client or its 
agent and may not be used by any third party without the express written consent of Stantec 
Consulting Ltd. and the Client.  Any use which a third party makes of this report is the 
responsibility of such third party. 
 
BASIS OF THE REPORT:  The information, opinions, and/or recommendations made in this 
report are in accordance with Stantec Consulting Ltd.'s present understanding of the site 
specific project as described by the Client.  The applicability of these is restricted to the site 
conditions encountered at the time of the investigation or study.  If the proposed site specific 
project differs or is modified from what is described in this report or if the site conditions are 
altered, this report is no longer valid unless Stantec Consulting Ltd. is requested by the Client 
to review and revise the report to reflect the differing or modified project specifics and/or the 
altered site conditions. 
 
STANDARD OF CARE:  Preparation of this report, and all associated work, was carried out in 
accordance with the normally accepted standard of care in the state or province of 
execution for the specific professional service provided to the Client.  No other warranty is 
made. 
 
INTERPRETATION OF SITE CONDITIONS:  Soil, rock, or other material descriptions, and 
statements regarding their condition, made in this report are based on site conditions 
encountered by Stantec Consulting Ltd. at the time of the work and at the specific testing 
and/or sampling locations.  Classifications and statements of condition have been made in 
accordance with normally accepted practices which are judgmental in nature; no specific 
description should be considered exact, but rather reflective of the anticipated material 
behavior.  Extrapolation of in situ conditions can only be made to some limited extent 
beyond the sampling or test points.  The extent depends on variability of the soil, rock and 
groundwater conditions as influenced by geological processes, construction activity, and site 
use.   
 
VARYING OR UNEXPECTED CONDITIONS:  Should any site or subsurface conditions be 
encountered that are different from those described in this report or encountered at the test 
locations, Stantec Consulting Ltd. must be notified immediately to assess if the varying or 
unexpected conditions are substantial and if reassessments of the report conclusions or 
recommendations are required.  Stantec Consulting Ltd. will not be responsible to any party 
for damages incurred as a result of failing to notify Stantec Consulting Ltd. that differing site 
or sub-surface conditions are present upon becoming aware of such conditions. 
 
PLANNING, DESIGN, OR CONSTRUCTION:  Development or design plans and specifications 
should be reviewed by Stantec Consulting Ltd. , sufficiently ahead of initiating the next 
project stage (property acquisition, tender, construction, etc.), to confirm that this report 
completely addresses the elaborated project specifics and that the contents of this report 
have been properly interpreted.  Specialty quality assurance services (field observations and 
testing) during construction are a necessary part of the evaluation of sub-subsurface 
conditions and site preparation works.  Site work relating to the recommendations included in 
this report should only be carried out in the presence of a qualified geotechnical engineer; 
Stantec Consulting Ltd. cannot be responsible for site work carried out without being present. 







Subsurface Conditions Summary 
 


Exploration 


ID 


Ground 


Surface 


Elevation 


(m) 


Exploration 


Depth (m) 


TOPSOIL 


Thickness 


(m) 


Silty 


SAND 


thickness 


(m) 


FILL 


Thickness 


(m) 


Depth to 


GLACIAL 


TILL (m) 


Depth to 


Ground-


Water (m) 


TP-01 56.09 3.0 0.3 0.5 NE 0.8 NE 


TP-02 55.81 2.7 0.3 0.3 NE 0.6 NE 


TP-03 56.36 3.0 0.4 0.4 NE 0.8 NE 


TP-04 56.32 3.4 0.3 0.5 NE 0.8 NE 


TP-05 55.28* 3.2 NE 0.3 0.5 0.8 NE 


TP-06 53.81 3.4 0.3 0.3 NE 0.6 NE 


TP-07 55.28 3.4 0.3 0.6 NE 0.9 NE 


TP-08 54.54 3.5 NE 0.8 NE 0.8 NE 


TP-09 51.91 3.4 0.3 0.6 NE 0.9 NE 


TP-10 54.60 3.2 0.3 0.2 NE 0.5 NE 


TP-11 53.50 2.9 0.2 0.3 NE 0.5 NE 


TP-12 52.26 3.4 0.2 0.5 NE 0.7 NE 


TP-13 52.40 3.4 0.5 NE NE 0.5 NE 


TP-14 57.36 3.0 NE 0.3 0.3 0.6 NE 


TP-15 56.47 3.0 NE 0.1 0.2 0.3 NE 


TP-16 56.82 3.0 NE NE 1.8 1.8 NE 


Note:  NE – Not Encountered   


*Elevation interpolated from drawing provided by Coles Associates Ltd. 
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SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS 


SOIL DESCRIPTION 


Terminology describing common soil genesis: 


Rootmat 
- vegetation, roots and moss with organic matter and topsoil typically forming a 


 mattress at the ground surface 


Topsoil - mixture of soil and humus capable of supporting vegetative growth 


Peat - mixture of visible and invisible fragments of decayed organic matter 


Till - unstratified glacial deposit which may range from clay to boulders 


Fill - material below the surface identified as placed by humans (excluding buried services) 


Terminology describing soil structure: 


Desiccated - having visible signs of weathering by oxidization of clay minerals, shrinkage cracks, etc. 


Fissured - having cracks, and hence a blocky structure 


Varved - composed of regular alternating layers of silt and clay 


Stratified - composed of alternating successions of different soil types, e.g. silt and sand 


Layer - > 75 mm in thickness 


Seam - 2 mm to 75 mm in thickness 


Parting - < 2 mm in thickness 


Terminology describing soil types: 


The classification of soil types are made on the basis of grain size and plasticity in accordance with the Unified 


Soil Classification System (USCS) (ASTM D 2487 or D 2488) which excludes particles larger than 75 mm. For 


particles larger than 75 mm, and for defining percent clay fraction in hydrometer results, definitions proposed by 


Canadian Foundation Engineering Manual, 4th Edition are used. The USCS provides a group symbol (e.g. SM) 


and group name (e.g. silty sand) for identification. 


Terminology describing cobbles, boulders, and non-matrix materials (organic matter or debris): 


Terminology describing materials outside the USCS, (e.g. particles larger than 75 mm, visible organic matter, and 


construction debris) is based upon the proportion of these materials present: 


Trace, or occasional Less than 10% 


Some 10-20% 


Frequent > 20% 


Terminology describing compactness of cohesionless soils: 


The standard terminology to describe cohesionless soils includes compactness (formerly "relative density"), as 


determined by the Standard Penetration Test (SPT) N-Value - also known as N-Index. The SPT N-Value is described 


further on page 3. A relationship between compactness condition and N-Value is shown in the following table. 


Compactness Condition SPT N-Value 


Very Loose <4 


Loose 4-10 


Compact 10-30 


Dense 30-50 


Very Dense >50 


Terminology describing consistency of cohesive soils: 


The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear 


strength as measured by in situ vane tests, penetrometer tests, or unconfined compression tests. Consistency 


may be crudely estimated from SPT N-Value based on the correlation shown in the following table (Terzaghi and 


Peck, 1967). The correlation to SPT N-Value is used with caution as it is only very approximate.  


Consistency 
Undrained Shear Strength Approximate  


SPT N-Value kips/sq.ft. kPa 


Very Soft <0.25 <12.5 <2 


Soft 0.25 - 0.5 12.5 - 25 2-4 


Firm 0.5 - 1.0 25 - 50 4-8 


Stiff 1.0 - 2.0 50 – 100 8-15 


Very Stiff 2.0 - 4.0 100 - 200 15-30 


Hard >4.0 >200 >30 
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ROCK DESCRIPTION 


Except where specified below, terminology for describing rock is as defined by the International Society for Rock 


Mechanics (ISRM) 2007 publication “The Complete ISRM Suggested Methods for Rock Characterization, Testing 


and Monitoring: 1974-2006” 


 


Terminology describing rock quality: 


RQD Rock Mass Quality  Alternate (Colloquial) Rock Mass Quality  


0-25 Very Poor Quality  Very Severely Fractured Crushed 


25-50 Poor Quality  Severely Fractured Shattered or Very Blocky 


50-75 Fair Quality  Fractured Blocky 


75-90 Good Quality  Moderately Jointed Sound  


90-100 Excellent Quality  Intact Very Sound 


RQD (Rock Quality Designation) denotes the percentage of intact and sound rock retrieved from a borehole of 


any orientation. All pieces of intact and sound rock core equal to or greater than 100 mm (4 in.) long are 


summed and divided by the total length of the core run.  RQD is determined in accordance with ASTM D6032. 


SCR (Solid Core Recovery) denotes the percentage of solid core (cylindrical) retrieved from a borehole of any 


orientation.  All pieces of solid (cylindrical) core are summed and divided by the total length of the core run (It 


excludes all portions of core pieces that are not fully cylindrical as well as crushed or rubble zones). 


Fracture Index (FI) is defined as the number of naturally occurring fractures within a given length of core.  The 


Fracture Index is reported as a simple count of natural occurring fractures. 


 


Terminology describing rock with respect to discontinuity and bedding spacing: 


Spacing (mm) Discontinuities 
Spacing 


Bedding 


>6000 Extremely Wide - 


2000-6000 Very Wide Very Thick 


600-2000 Wide Thick 


200-600 Moderate Medium 


60-200 Close Thin 


20-60 Very Close Very Thin 


<20 Extremely Close Laminated 


<6 - Thinly Laminated 


Terminology describing rock strength: 


Strength Classification Grade Unconfined Compressive Strength (MPa) 


Extremely Weak R0 <1 


Very Weak R1   1 – 5   


Weak R2   5 – 25  


Medium Strong R3  25 – 50  


Strong R4  50 – 100 


Very Strong R5 100 – 250 


Extremely Strong R6 >250 


Terminology describing rock weathering: 


Term Symbol Description 


Fresh W1 
No visible signs of rock weathering. Slight discoloration along major 


discontinuities 


Slightly W2 
Discoloration indicates weathering of rock on discontinuity surfaces.  


All the rock material may be discolored. 


Moderately W3 Less than half the rock is decomposed and/or disintegrated into soil.  


Highly W4 More than half the rock is decomposed and/or disintegrated into soil. 


Completely W5 
All the rock material is decomposed and/or disintegrated into soil.  


The original mass structure is still largely intact. 


Residual Soil W6 All the rock converted to soil. Structure and fabric destroyed. 
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STRATA PLOT 
 


Strata plots symbolize the soil or bedrock description. They are combinations of the following basic symbols. The 


dimensions within the strata symbols are not indicative of the particle size, layer thickness, etc. 
 


          


Boulders 


Cobbles 


Gravel 


Sand Silt Clay Organics Asphalt Concrete Fill Igneous 


Bedrock 


Meta-


morphic 


Bedrock 


Sedi-


mentary 


Bedrock 
 


SAMPLE TYPE 
 


SS 
Split spoon sample (obtained by 


performing the Standard Penetration Test) 


ST Shelby tube or thin wall tube 


DP 
Direct-Push sample (small diameter tube 


sampler hydraulically advanced) 


PS Piston sample 


BS Bulk sample 


HQ, NQ, BQ, etc. 
Rock core samples obtained with the use 


of standard size diamond coring bits. 


 


RECOVERY 


For soil samples, the recovery is recorded as the length of the soil sample recovered. For rock core, recovery is 


defined as the total cumulative length of all core recovered in the core barrel divided by the length drilled and 


is recorded as a percentage on a per run basis. 
 


N-VALUE 


Numbers in this column are the field results of the Standard Penetration Test: the number of blows of a 140 pound 


(63.5 kg) hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one 


foot (300 mm) into the soil. In accordance with ASTM D1586, the N-Value equals the sum of the number of blows 


(N) required to drive the sampler over the interval of 6 to 18 in. (150 to 450 mm). However, when a 24 in. (610 


mm) sampler is used, the number of blows (N) required to drive the sampler over the interval of 12 to 24 in. (300 


to 610 mm) may be reported if this value is lower. For split spoon samples where insufficient penetration was 


achieved and N-Values cannot be presented, the number of blows are reported over sampler penetration in 


millimetres (e.g. 50/75). Some design methods make use of N-values corrected for various factors such as 


overburden pressure, energy ratio, borehole diameter, etc. No corrections have been applied to the N-values 


presented on the log.  
 


DYNAMIC CONE PENETRATION TEST (DCPT) 


Dynamic cone penetration tests are performed using a standard 60 degree apex cone connected to ‘A’ size 


drill rods with the same standard fall height and weight as the Standard Penetration Test. The DCPT value is the 


number of blows of the hammer required to drive the cone one foot (300 mm) into the soil. The DCPT is used as a 


probe to assess soil variability.  
 


OTHER TESTS 
 


S Sieve analysis 


H Hydrometer analysis 


k Laboratory permeability 


γ Unit weight 


Gs Specific gravity of soil particles 


CD Consolidated drained triaxial 


CU 
Consolidated undrained triaxial with pore 


pressure measurements 


UU Unconsolidated undrained triaxial 


DS Direct Shear 


C Consolidation 


Qu Unconfined compression 


Ip 


Point Load Index (Ip on Borehole Record equals 


Ip(50) in which the index is corrected to a 


reference diameter of 50 mm) 


 


WATER LEVEL MEASUREMENT 


 
measured in standpipe, 


piezometer, or well 


 inferred 


 


 


Single packer permeability test; 


test interval from depth shown to 


bottom of borehole 


 


Double packer permeability test; 


test interval as indicated 


 


Falling head permeability test 


using casing 


 


Falling head permeability test 


using well point or piezometer 


 







TOPSOIL: brown silty sand containing roots and organics


Loose reddish brown silty SAND (SM) with trace roots


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed
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TOPSOIL: brown silty sand containing roots and organics


Loose reddish brown silty SAND (SM) with trace roots


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed
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TOPSOIL: brown silty sand containing roots and organics


Loose reddish brown silty SAND (SM) with trace roots


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders


End of Test Pit
No seepage observed


56.0


55.6


53.4


GS 1


56.36


121618815


TP-03


T
Y


P
E


TEST PIT No.


DATUMWATER LEVEL


REMARKS


N
U


M
B


E
R


SOIL DESCRIPTION


D
E


P
T


H
 (


m
)


W
A


T
E


R
 L


E
V


E
L


LOCATION


DATES:  DUG


0


1


2


3


4


 Not Encountered2016-03-15


CLIENT
E


LE
V


A
T


IO
N


 (
m


)


S
T


R
A


T
A


 P
LO


T


PROJECT  No.


TEST    PIT    RECORD TP-03
Prince Edward Island Department of Transportation, Infrastructure and Energy


Queens County Highway Depot, Brackley Point Road,  Charlottetown, PE
Geodetic







TOPSOIL: brown silty sand containing roots and organics


Loose brown silty SAND (SM) with trace roots


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders below 1.2m


End of Test Pit
No seepage observed


MC = 15.1%


MC = 13.5%
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FILL: brown to reddish brown silty sand containing organics, roots,
and bricks


Loose brown silty SAND (SM) with trace roots


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with some to frequent cobbles and boulders below 2.1m


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed


MC = 14.0%


MC = 14.8%
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TOPSOIL: brown silty sand containing roots and organics


Loose reddish brown silty SAND (SM) with trace roots


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with some to frequent cobbles and boulders below 1.8m


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed
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TOPSOIL: brown silty sand containing roots and organics


Loose reddish brown silty SAND (SM) with trace roots


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders below 2.3m


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed
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Loose brown silty SAND (SM) with roots and organics


Loose reddish brown silty SAND (SM) with trace roots


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders below 1.8m


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed
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TOPSOIL: brown silty sand containing roots and organics


Loose reddish brown silty SAND (SM)


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders below 1.8m


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed
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TOPSOIL: brown silty sand containing roots and organics


Loose reddish brown silty SAND (SM)


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders


End of Test Pit
No seepage observed


MC = 14.6%
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TOPSOIL: brown silty sand containing roots and organics


Loose reddish brown silty SAND (SM)


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders below 1.5m


End of Test Pit
No seepage observed


MC = 14.6%


MC = 14.7%
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TOPSOIL: brown silty sand containing roots and organics


Loose reddish brown silty SAND (SM) with trace roots


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders below 1.8m


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed
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TOPSOIL: brown silty sand containing roots and organics


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with frequent cobbles and boulders below 1.5m


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed
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TEST    PIT    RECORD TP-13
Prince Edward Island Department of Transportation, Infrastructure and Energy


Queens County Highway Depot, Brackley Point Road,  Charlottetown, PE
Geodetic







FILL: reddish brown silty sand with gravel


Loose reddish brown silty SAND (SM)


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with trace to some cobbles and boulders


End of Test Pit
No seepage observed


MC = 16.7%
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TEST    PIT    RECORD TP-14
Prince Edward Island Department of Transportation, Infrastructure and Energy


Queens County Highway Depot, Brackley Point Road,  Charlottetown, PE
Geodetic







FILL: reddish brown silty sand with gravel


Loose brown silty SAND (SM) with organics
Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with some cobbles and boulders


End of Test Pit
No seepage observed
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TEST    PIT    RECORD TP-15
Prince Edward Island Department of Transportation, Infrastructure and Energy


Queens County Highway Depot, Brackley Point Road,  Charlottetown, PE
Geodetic







FILL: reddish brown to brown silty sand with gravel containing
construction debris including wood, cloth, metal, and organics


Compact to dense reddish brown silty sand (SM) with gravel: TILL
-with some cobbles and boulders


Compact to dense reddish brown silty gravel (GP) with sand: TILL


End of Test Pit
No seepage observed


MC = 16.4%
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TEST    PIT    RECORD TP-16
Prince Edward Island Department of Transportation, Infrastructure and Energy


Queens County Highway Depot, Brackley Point Road,  Charlottetown, PE
Geodetic
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APPENDIX ‘B’
Government of Prince Edward Island 


Structured Cabling Standards











Government of Prince Edward Island 
Structured Cabling Feb 26, 2016


Emerging technologies dictate that it is no longer allowable to simply integrate various 
manufacturers’ components into a building’s structured cabling.  In order to guarantee 
network performance, a single manufacturer’s “system” of matched components is 
required.  Our standard is Belden IBDN System 4800, Data Twist Category 6.


It is also paramount that all new or renovated construction utilizes the latest available
technology, eliminating the need and costly process of network infrastructure
replacement, in the future.


The following standards apply to all network cabling installations:


1. All installers shall be familiar with and follow  these industry standard documents:


ANSI/TIA/EIA-569-A (CSA T530)
ANSI/TIA/EIA-607 (CSA T527)
ANSI/TIA/EIA-568-B.1, B.2, B.2-1 & B.3
ANSI/TIA/EIA-606A
ANSI/TIA/EIA-862
TSB-155, IEEE 802.3an


2. The entire system shall meet or exceed the current day Category 6 standard
specifications, which includes four-pair, 23 gauge, copper cabling performance of
300 MHz.  Only matched components from one manufacture`s system shall be
used to provide an end -to-end solution. Provide complete system consisting of
outlet boxes, cover plates, patch panels, patch cords, and cable, etc.  The
contractor shall verify that all system parts received meet specification, prior to
installation.


3. 4-port angled face plates shall be for MDVO style jacks, with 3 ports used in each
instance (2 data, 1 telephone).  The upper ports are to be used for data
terminations and the lower for voice, unless otherwise stated.  The MDVO jacks
in angled face plates are to be installed as designed by the manufacturer, which
in this case has the printing inverted. This allows the release tab on the data
cable to be facing upwards, making it easier to remove from the jack.


4. Each horizontal cable, data outlet, and patch panel port shall bear the same
identifying number.  The numbering scheme for the building data outlets shall be
assigned in a logical, sequential manner. Numbering on the plates shall be
viewable from both in front and above.  A contractor must assign these jack
numbers on the floor plans, prior to pulling in any cable.







5. Patch panels shall be Belden Category 6 Flex, for GigaFlex MDVO style jacks,
for mounting in 19 inch floor mounted rack.  Panels to be a matched components
of the cabling system being installed; 24-port one rack unit high; 48-port two rack
units high.  Allow for 25% spares.


6. Patch cords shall be Category 6 Belden GigaFlex.  Two patch cords required for
each data line.  Cable jacket and boots to match system color code:


“Green” jacket and boots for Belden/CDT GigaFlex System
“Blue or Grey” jacket and boots for Standard Cat5 UTP cable


7. Contractor to supply patch cords at both the main data rack and in the individual
rooms.  Number of patch cords required shall be determined by the number of
data outlets shown on the Drawings.  Patch cord length required in these
amounts:


 - 4 feet, 70% of total count.  
 - 7 feet, 20% of total count  
 -10 feet, 10% of total count.


8. The installer shall be responsible for providing to IT Shared Services:
#


#


a map of the data outlet numbering and cable pathways on a copy 
of the building floor plan(s)
test results Perment Link with a Level IV meter, using the standard 
specifications for Category 6.


9. All cable terminations shall be installed and tested to the T-568A wiring standard.


10. The contractor shall guarantee that all aspects of their installation shall be free
from defects, and shall warranty workmanship and materials for a period of one
(1) year from the date of inspection and acceptance by the representative of
Provincial Treasury, IT Shared Services.  The contractor shall assume all costs
associated with repair or replacement; any form of cable trauma will be
considered a defect and shall require replacement.


11. Category 6 data cabling shall meet or exceed specifications for Category 6, be 4
pair, 23 AWG, with FT4 rated insulation.  Accepted systems are color-coded to
uniquely identify the individual system horizontal cabling.  For cabling:


Green Belden/CDT (Nordx) System (4812LX)
Blue Standard Cat5 UTP cable
White All telephone copper cable
Cabling for telephone shall be of Category 6 type (Belden 2412)


12. If an installed base of a manufacturer’s Category 5E or 6 system is already
installed, consult with the IT Shared Services representative for the specification
of product to be installed.  If there are any deficiencies, anomalies, link length
issues, design flaws, fit up problems regarding to the structured cabling system,
the Contractor shall contact the IT Shared Services representative for clarification
and/or resolution, before proceeding.







13. All Cat6 T-568A MDVO’s shall bear the following colors for ease of identification,
in the event of their usage:


Green Belden/CDT (Nordx) Cat6 GigaFlex Data jacks
Blue Regular Cat5 data jacks
White Voice cable termination jacks GigaFlex
Black Fax cable termination jacks GigaFlex


14. Patch panels shall only be mounted in IT Shared Services approved equipment
racking device(s).  This shall be in accordance with the attached Rack or Cabinet
Package Documents.  No substitutions.


15. Attachment of panels and devices to specified racks and cabinets shall use only
10-32 Robertson rack mounting screws; accepted - Middle Atlantic part # HS.


16. The Installer shall leave a minimum of 12" of excess UTP cable on the data outlet
termination to facilitate future re-termination.  The excess cable is to be stored in
a sweeping “S” pattern; coils are not permitted.


17. The Installer shall leave a minimum of 3 meters of excess UTP cable on the
patch panel end to facilitate future repositioning of panels on the rack unit.  The
excess cable is to be stored in a sweeping “S” pattern; coils are not permitted.


18. Where applicable, the rear outside of vertical cable management troughs shall be
used to control cables attaching to the racking unit. This shall be in accordance
with a document supplied to the installer, detailing the type and configuration of
such device.


19. Where physical security is of concern, all network cables shall be enclosed in
continuous conduit from the workstation outlet to the secure telecommunications
room.  The conduit shall be of sufficient size to meet the maximum forty (40)
percent fill ratio and turn radius specifications.


20. Horizontal cabling shall be installed to the manufacturer’s specifications,
including but not limited to, the minimum bend radius. The contractor shall be
responsible for proper bundling (with velcro wraps) and handing of all cables
(with cable trays, Caddy Fasteners and/or “J” hooks) between the
telecommunication closets and the workstation MDVOs, in common pathways
(above corridors);  the “home run” method is not permitted. Cable bundles should
be supported at 2 foot intervals.


21. Each workstation outlet plate shall be configured with a minimum of 2 data drops
plus telephone service if required.  Data drops shall only be used to deliver data
services and shall not be used for any other service to the workstation.







22. Installer shall be trained by the manufacturer of the cabling system being


installed, following methods demonstrated in that training, and shall


pocess a valid Certificate of Completion from the manufacturer, for the


courses taken.  Training must have been taken within the previous three (3)


years, to be considered “valid”.  Certificates must be made available to the


IT Shared Services representative for review, upon request.


23. Before deviating from these methods, contact the Department of Provincial
Treasury IT Shared Services representative.


24.
Belden IBDN System 4800 components include:


AX101070
AX101065
AX101066
AX350056
AX350057 
AX350058
AX101456
AX101458
A0645269
AX101437


Data Twist 4812, 4-pair, 23 AWG, CMR, Cat 6, Green, 
CAT6+ Modular Jacks, for Data
CAT6+ Modular Jacks, for Voice
CAT6+ Modular Jacks, for Fax
Belden GigaFlex PS6+ patch cables 4 feet, green
Belden GigaFlex PS6+ patch cables 7 feet, green
Belden GigaFlex PS6+ patch cables 10 feet, green
Flex Patch Panel, 1U , 24-port, black
Flex Patch Panel, 2U, 48-port, black
MDVO Angled Entry Faceplate
Interface Plate, Flush, 4-port, White


25.
Relay Rack Package Components


PART:  Description Product Code/Ordering # Manufacturer Quantity


per pkg


Relay Rack Package - no substitutions


Relay rack with 2 vertical cable management, black DRR-44 + 2 DRCC-44CAN Middle Atlantic 1
Power strip for rack PB-12-IS/6FTCRD Electron Metal 1
Organizer Ring Panel Horizontal Cable Management AO403977 Belden IBDN 6
Horizontal Cable Manager, 1U, Black HCM-1D Middle Atlantic 4
Rack Drawer, 3U UD3 Middle Atlantic 1
Universal Rackshelf, 1U, frontmount U1 Middle Atlantic 1
Vented Center mount shelf, 2U U2MS Middle Atlantic 2
Formed blank panel 1U, black EB1 Middle Atlantic 4
Formed blank panel 2U, black EB2 Middle Atlantic 6
Heavy Duty Sliding Shelf SS Middle Atlantic 1
10-32 Pan Head Rack mounting screws and washers HS Middle Atlantic 100
IEC Power Cord, 12 inch, 4 per pkg IEC-12X4 Middle Atlantic 1
IEC Power Cord, 18 inch, 4 per pkg IEC-18X4 Middle Atlantic 1
IEC Power Cord, 24 inch, 4 per pkg IEC-24X4 Middle Atlantic 1
Velcro Roll, 75 feet 99-050-QT-1 Polygon 1
Cable Ties, 7 inch, bag of 100 TY-525-MX Thomas & Betts 1
Homaco 1U Horizontal Cable Fiber Manager FCM-19-1SRC Ortronics 1


October 24, 2008  Gordon Johnston, RCDD relay rack package components oct2408.xls


NP296







26. Acceptable Conduit Runs
• Achieve the best direct route (e.g., usually parallel to building lines) with no bend


greater than 90 degrees or an aggregate of bends in excess of 180 degrees
between pull points or pull boxes.


• No continuous sections longer than 30.5 m (100 ft).
• Be bonded to ground on one or both ends in accordance with national or local


requirements.
• Withstand the environment to which they will be exposed.
• For runs that total more than 30.5 m (100 ft) in length, pull points or pull boxes


should be inserted so that no segment between points/boxes exceeds the 30.5 m
(100 ft) limit.


• Total conduit runs should be kept to 45.8 m (150 ft) or less (including the
sections through pull boxes).


27. Conduit Capacity
• cable capacity of horizontal pathway conduits that have no more than two


90 degree bends (180 degrees total) and are no longer than 30.5 m (100
ft).


The table shows the conduit fill ratio guidelines for horizontal cables; however, the
number of cables that can be installed is actually limited by the allowed maximum


pulling tensions of the cables.  Maximum conduit fill ratio is 40%.


28. Maximum Category 6 cable lengths apply to all horizontal distribution cables; from
the Horizontal Cross-connect (patch panel) to the telecommunications outlet
(workstation end), maximum cable length is 90 meters, (295 feet) including slack
requirements.  BAS horizontal link lengths are also limited to 90 meters,
independent of the media type.







29. Maximum fiber optic cable lengths are as follows:


As a general guideline in premises applications for backbone cabling, OM1,
62.5/125 μm; OM2, 50/125 μm; or OM3, laser optimized 50/125 μm optical
multimode fiber is recommended for applications supported for these lengths and
data rates.  Single mode fiber may also be required for premises applications.


30. Fiber optic backbone requirements shall be supplied on a separate design
document.
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APPENDIX ‘C’
COVID-19 Contractor Affidavit











Public Works and Planning Division 
Transportation and Infrastructure 


PO Box 2000 
Charlottetown 


Tel  902 368 5160 Prince Edward Island 
Fax 902 569 0590 Canada  C1A 7N8 
princeedwardisland.ca  


Appendix A 


COVID-19 CONTRACTOR AFFIDAVIT 


DTI Project:    


The undersigned (“Contractor”) hereby acknowledges the Province’s concerns regarding safety at the worksite due 
to the COVID-19 pandemic.  The  Contractor  agrees  that  it  shall  conduct  its  operations  in  strict  compliance  
with  all  applicable  regulations, guidelines, and requirements imposed by the Chief Public Health Office (CPHO), 
Worker’s Compensation Board (WCB),  and  that  it  will  comply  with  the  Construction Association of PEI 
(CAPEI) “Pandemic Planning For The Construction Industry – A Guide” for all construction sites and workers at all 
Public Works locations. 


The  Contractor  understands  that  it  is  the  Contractor’s  responsibility  to  develop,  maintain,  and  follow  a  
written Covid-19 Operational Plan specifying how it will meet its obligations. The Contractor is to provide a copy of 
their Covid-19 Operational Plan upon request by the DTI representative. 


The Contractor, if acting as the General, also certifies that each Subcontractor, Sub-subcontractor, and other parties 
that will perform work on their behalf, will also comply and will satisfy these requirements. 


The Contractor acknowledges and agrees that non-compliance with any of the requirements above, including failure 
to abide by its own COVID-19 Operational Plan, may result in suspension or termination of any or all work in 
progress. 


Contractor/ Company Name (Please Print) 


Contractor/Company Email (Please Print) 


Contractor/Company Phone 


Certification: 


By signing below, on behalf of the Contractor/Company, I certify we have COVID-19 Operational Plan, all staff 
have read and acknowledged the plan and we agree to the foregoing. 


Contractor/Company Representative (Please Print) 


Contractor/Company Representative (Please Sign) 


Signature Date 


Please email completed form to adminpwp@gov.pe.ca prior to construction activity. 



http://www.gov.pe.ca/

mailto:adminpwp@gov.pe.ca
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APPENDIX ‘D’
Material / Finish Schedule











TAG TYPE MANUFACTURER / SUPPLIER 
(Standard of acceptance) DESCRIPTION / FINISH / TEXTURE COLOUR LOCATION COMMENTS


Acoustic Ceilings 


ACT-1 Ceiling Tile Armstrong


Product: Ultima High NRC
15/16" Square Lay-In
Size: Refer to drawings 
Thickness: 19mm
NRC: 0.75
CAC: 35
Fire Performance: Class A
Texture: Fine


White Refer to reflected 
ceiling plans.


n/a Suspension System Armstrong Prelude XL 15/16" White Use with all ACT


Concrete


CO-1 Poured in place Sizes per drawings natural colour


Glazing


GL-1 Ceramic Safety Glass FireLite 5mm Thick
Smooth Clear / Wireless


Provide in all rated 
doors and frames with 
glazing


GL-2 Tempered Safety Glass 6mm Thick
Smooth Clear Interior non rated 


doors and windows


GL-3 Insulated Glazing Double Glazed
Smooth Clear Exterior doors as 


scheduled
Pre-Finished Metal


MT-1 Pre-finished metal Smooth Light Gray
This defines the finish only. 
Refer to spec and drawings 
for various profiles.


MT-2 Pre-finished metal Smooth Green
This defines the finish only. 
Refer to spec and drawings 
for various profiles.


MT-3 Pre-finished metal Smooth White
This defines the finish only. 
Refer to spec and drawings 
for various profiles.


Material / Finish Schedule
Pandemic Warehouse
Date: May 11, 2021, Issued for Tender


Coles Associates Ltd.  - 201202


NOTE: Contractor to confirm that all product names and numbers correspond.  If  a discrepancy is found, the consultant is to be notified immediately for clarification. 


Revision: R0


1 of 2







TAG TYPE MANUFACTURER / SUPPLIER 
(Standard of acceptance) DESCRIPTION / FINISH / TEXTURE COLOUR LOCATION COMMENTS


Material / Finish Schedule
Pandemic Warehouse
Date: May 11, 2021, Issued for Tender


Coles Associates Ltd.  - 201202


NOTE: Contractor to confirm that all product names and numbers correspond.  If  a discrepancy is found, the consultant is to be notified immediately for clarification. 


Revision: R0


Paint


P-1 Paint Benjamin Moore Gray to match MT-1 Exterior doors and 
door frames


P-2 Paint Benjamin Moore Trout Gray 
2124-20


Interior doors, door 
frames, stairs, 
handrails, guardrails


P-3 Paint Benjamin Moore Chantilly Lace
2121-70 Primary paint


P-4 Paint Spec Gray Primer All steel structure


Plastic Laminate


PL-1 Plastic Laminate Formica Matte Natural Birch
7481 All cabinets


PL-2 Plastic Laminate Formica Storm 
912 All countertops


PVC Edging


PVC-1 Edge Banding Doellken 3mm Closely match 
Laminate


Provide standard range for 
colour selection


Resilient Base


RB-1 Rubber Base Johnsonite Height: 102mm with Toe, Vinyl Medium Grey #28 All walls with GWB


Wall Covering


WC-1 FRP Marlite Thickness: 2.2mm Bright White as scheduled 2440mm high, 100mm 
above floor


WC-2 Plywood Dricon 19mm Fire Retardant Plywood no paint as scheduled Full height


WC-3 Metal See Spec


Strapping: All metal is to be installed on 
19mm X 63.5mm wood strapping @ 
610mm O.C.
(horizontal)
Metal Profile: Type 1, refer to drawings


Pre-finished white as scheduled


2 of 2
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APPENDIX ‘E’
Toilet Accessories Schedule











TAG TYPE MANUFACTURER / SUPPLIER 
(Standard of acceptance) DESCRIPTION COLOUR FINISH / TEXTURE LOCATION COMMENTS


Toilet Accessories


CH COAT HOOK Bobrick
B-76717
Single Robe Hook
Stainless Steel


Satin Finish (1) at each barrier free
washroom


Contractor supply & 
install


GB1 GRAB BAR Bobrick


B5898.99 762mm x 762mm
32mm Diameter 90 Grab Bar, 
Peened 
18ga., stainless steel tubing 
Concealed mounting flange


304 satin finish 
peened


adjacent wall at barrier 
free toilets


Contractor supply & 
install


GB2 GRAB BAR Bobrick


B-5806.99 x 610mm
32mm Diameter Straight Grab
Bar, Peened
18ga., stainless steel tubing
Concealed mounting flange


304 satin finish 
peened


Behind barrier free 
toilets (horizontal)


Contractor supply & 
install


JMS JANITOR MOP STRIP Bobrick


B-239-34
Janitor Mop Strip c/w Shelf & 3
clamps & 4 hooks
Size: 865w x 330h


satin stainless steel (1) at each mop sink Contractor supply & 
install


MIR MIRROR Bobrick


B-290 Series
One-piece, roll-fromed 19x19
angle frame
Type 304 Stainless steel angle
with satin finish
No. 1 quality, 6mm glass mirror
Size: 610w x 915h


satin stainless steel (1) at each sink Contractor supply & 
install


ND NAPKIN DISPOSAL Bobrick


B-254
Surface-Mounted Sanitary Napkin
Disposal
Size: 270w x 385h x 105d


satin stainless steel (1) in each washroom Contractor supply & 
install


PTD PAPER TOWEL 
DISPENSER Bobrick


B-72860
Surface Mounted
Touch free pull towel mechanism
Size: 320w x 395h x 240d
accommodates 205w x up to 205
dia. rolls


satin stainless steel See Plan Contractor supply & 
install


Toilet Accessories
Pandemic Warehouse
Date: May 11, 2021, Issued for Tender


Coles Associates Ltd.  - 201202


NOTE: Contractor to confirm that all product names and numbers correspond.  If a discrepancy is found, the consultant is to be notified immediately for clarification. 


Revision: R0
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TAG TYPE MANUFACTURER / SUPPLIER 
(Standard of acceptance) DESCRIPTION COLOUR FINISH / TEXTURE LOCATION COMMENTS


Toilet Accessories
Pandemic Warehouse
Date: May 11, 2021, Issued for Tender


Coles Associates Ltd.  - 201202


NOTE: Contractor to confirm that all product names and numbers correspond.  If a discrepancy is found, the consultant is to be notified immediately for clarification. 


Revision: R0


SD SOAP DISPENSER Bobrick


B-2111
Series: Classic Series
Surface Mounted Soap Dispenser
Concealed wall fastening
Size: 120w x 205h x 90d


satin stainless steel See Plan Contractor supply & 
install


SH SHELF Bobrick


B-295
Stainless Steel Shelf, 18Ga., Type
304 stainless steel
Size: 405w x 75h x 125d


satin stainless steel See Plan Contractor supply & 
install


TPD TOILET PAPER 
DISPENSER Bobrick


B-2840
Toilet Tissue Dispenser with Utility
Shelf
Size: 405w x 100h x 125d
Holds (2) rolls up to 140 dia.


satin stainless steel (1) at each toilet Contractor supply & 
install


WR WASTE 
RECEPTACLE Bobrick


B-277
Series: Contura
Surface Mounted
Size: 385w x 585h x 215d


satin stainless steel (1) in each washroom Contractor supply & 
install
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APPENDIX ‘F’
Panel Schedules











A B C A B C
RECEPT: ROOM 004 & 006 480 1 20 1 A 2 1500


RECEPT: JANITOR 008 & W/R 010 360 1 20 3 B 4 1500
RECEPT: OFFICE 007 360 1 15 5 C 6 20 1 480 RECEPT: TI STORAGE 002


RECEPT: MINI FRIDGE 500 1 15 7 A 8 20 1 480 RECEPT: TI STORAGE 002
RECEPT: KITCHEN 009 1000 1 20 9 B 10 20 1 480 RECEPT: EXTERIOR
RECEPT: KITCHEN 009 240 1 20 11 C 12 916


2000 13 A 14 916
2000 15 B 16 20 1 120 RECEPT: FORK LIFT


DF-1: ROOM 001 & 002 600 1 15 17 C 18 15 1 360 RECEPT: ELECTRICAL ROOM 102
RECEPT: LOADING 001 480 1 20 19 A 20 3075


OVERHEAD DOORS 746 1 15 21 B 22 3075
RECEPT: STORAGE 103 480 1 20 23 C 24 230


RECEPT: ROOM 101 & 103 360 1 20 25 A 26 230
TRAP SEAL PRIMER (*) 120 1 15 27 B 28 15 1 1002 LIGHTING: TI STORAGE 002


RECEPT: DATA (*) 120 1 20 29 C 30 15 1 1193 LIGHTING: ROOM 001 & 002 
SPARE 1 15 31 A 32
SPARE 1 15 33 B 34
SPARE 1 15 35 C 36 20 1 SPARE 
SPARE 1 20 37 A 38 15 1 SPARE 
SPARE 1 20 39 B 40 15 1 120 FACP/FASP (*)
SPARE 1 20 41 C 42 15 1 120 EXIT SIGNS (*)


PHASE LOADS: 3820 4226 1800 6201 6297 3299
TOTAL PHASE LOADS 10021 10523 5099


TOTAL LOADS 25643


CURRENT AT 208V/3PH: 71 MOUNTING: RECESSED, TOP FED


CIRCUITDESIGNATION LOAD DESIGNATION


DHWH -1: JANITOR  008 2 20


BKRBKRP P


40


BB-1: ROOM 007


HYDRAULIC DOCK LIFT


AC-1/ FC-1 


ERV-1: MECHANICAL ROOM 101


SUPPLY: 120/208V,3ø,4w
MAINS: 225A MLO, 200A MB 
NUMBER OF CIRCUITS: 42(*) - INDICATES LOCKING BREAKER


15


2


2


2


2


SPARE


20


20


15 2


PANEL 'A'
LOAD







A B C A B C
1000 1 A 2 666


1000 3 B 4 666
RECEPT: OFFICE 005 360 1 15 5 C 6 20 1 1900 HUM-1: MECHANICAL ROOM 101


RECEPT: STORAGE 003 360 1 20 7 A 8 15 1 373 OVERHEAD DOOR
RECEPT: STORAGE 003 480 1 20 9 B 10 20 1 240 RECEPT: EXTERIOR
RECEPT: STORAGE 003 240 1 20 11 C 12 3075


HUM-1: MECHANICAL ROOM 101 1900 1 20 13 A 14 3075
230 15 B 16 15 1 1200 DF-1: STORAGE 003


230 17 C 18 15 1 508 LIGHTING: ROOM 004-101, 101 & 102
SPARE 1 15 19 A 20 15 1 1117 LIGHTING: HEALTH STORAGE 003
SPARE 1 15 21 B 22 15 1 511 LIGHTING: HEALTH STORAGE 003
SPARE 1 15 23 C 24 15 1 200 LIGHTING: EXTERIOR 
SPARE 1 15 25 A 26 15 1 120 TIME CLOCK (*)
SPARE 1 20 27 B 28 15 1 SPARE 
SPARE 1 20 29 C 30 20 1 SPARE 


31 A 32 20 1 SPARE 
33 B 34 SPACE 


SPACE 35 C 36 SPACE 
SPACE 37 A 38 SPACE 
SPACE 39 B 40 15 1 120 ACP/IAP (*)
SPACE 41 C 42 15 1 120 EXIT SIGNS (*)


PHASE LOADS: 3260 1710 830 5351 2737 5803
TOTAL PHASE LOADS 8611 4447 6633


TOTAL LOADS 19691


CURRENT AT 208V/3PH: 55


15


MAINS: 200A MLO, 100A MB 
NUMBER OF CIRCUITS: 42
MOUNTING: RECESSED, TOP FED


CIRCUITDESIGNATION LOAD DESIGNATION


FREEZER: HEALTH PEI


AC-2/ FC-2


BB-1: OFFICE 005 & W/R 010


40


2


2


PANEL 'B'
LOAD


SUPPLY: 120/208V,3ø,4w


ERV-2: MECHANICAL ROOM 101


2


2


15


SPARE 152


BKRBKRP P


(*) - INDICATES LOCKING BREAKER


15







A B C A B C
2500 1 A 2 5000


2500 3 B 4 5000
2500 5 C 6 5000


7 A 8 15 1 880 LIGHT STANDARDS
9 B 10
11 C 12


7500 13 A 14
7500 15 B 16 SPACE 


7500 17 C 18 SPACE 
19 A 20 SPACE 
21 B 22 SPACE 
23 C 24 SPACE 


SPACE 25 A 26 SPACE 
SPACE 27 B 28 SPACE 
SPACE 29 C 30 SPACE 
SPACE 31 A 32 SPACE 
SPACE 33 B 34 SPACE 
SPACE 35 C 36 SPACE 
SPACE 37 A 38 SPACE 
SPACE 39 B 40 SPACE 
SPACE 41 C 42 SPACE 


PHASE LOADS: 10000 10000 10000 5880 5000 5000
TOTAL PHASE LOADS 15880 15000 15000


TOTAL LOADS 45880


CURRENT AT 600V/3PH: 128


3 HC-1: MECHANICAL ROOM 101UH-1: LOADING 001


TX-A'


DPB: ELECTRICAL ROOM 102


3


3


3


BKRBKRP P


(*) - INDICATES LOCKING BREAKER


20


40


100


30


PANEL 'DPA'
LOAD


SUPPLY: 347/600V,3ø,4w
MAINS: 200A MLO, 125A MB 
NUMBER OF CIRCUITS: 42
MOUNTING: SURFACE, BOTTOM FED


CIRCUITDESIGNATION LOAD DESIGNATION


SPARE 203


SPARE330







A B C A B C
5000 1 A 2 2500


5000 3 B 4 2500
5000 5 C 6 2500


7 A 8
9 B 10
11 C 12


SPACE 13 A 14
SPACE 15 B 16
SPACE 17 C 18
SPACE 19 A 20 SPACE
SPACE 21 B 22 SPACE
SPACE 23 C 24 SPACE
SPACE 25 A 26 SPACE
SPACE 27 B 28 SPACE
SPACE 29 C 30 SPACE
SPACE 31 A 32 SPACE
SPACE 33 B 34 SPACE
SPACE 35 C 36 SPACE
SPACE 37 A 38 SPACE
SPACE 39 B 40 SPACE
SPACE 41 C 42 SPACE 


PHASE LOADS: 5000 5000 5000 2500 2500 2500
TOTAL PHASE LOADS 7500 7500 7500


TOTAL LOADS 22500


CURRENT AT 600V/3PH: 63


PANEL 'DPB'
LOAD


SUPPLY: 347/600V,3ø,4w
MAINS: 125A MLO, 100A MB 
NUMBER OF CIRCUITS: 42
MOUNTING: SURFACE, BOTTOM FED


CIRCUITDESIGNATION LOAD DESIGNATIONBKRBKRP P


(*) - INDICATES LOCKING BREAKER


TX-B'40 3


HC-2: MECHANICAL ROOM 101 3 30 20 3 UH-1: HEALTH PEI STORAGE 003


SPARE 
203


SPARE 30 3
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Coles Associates Ltd. Architects & Engineers


1 General
1.1 TENDER


.1 SUBMITTED BY:
______________________________________________________(Name)


______________________________________________________(Address)


______________________________________________________(Contact)


DATE: ______________________________________________________


FOR: PROJECT NAME: PANDEMIC WAREHOUSE
QUEENS COUNTY HIGHWAY DEPOT


LOCATION: BRACKLEY, PE


TO: PROJECT OWNER: GOVERNMENT OF PRINCE EDWARD 
ISLAND, AS REPRESENTED BY THE
MINISTER OF TRANSPORTATION & 
INFRASTRUCTURE 


LOCATION: 11 KENT STREET, CHARLOTTETOWN,


Having examined ALL the drawings and specifications for this project, as well as any 
addenda issued, as prepared by Coles Associates Ltd. and/or their consultants; WE 
HEREBY OFFER to furnish all materials, plant and labour necessary for the full and 
proper completion of the Contract work for:


PROJECT NAME: PANDEMIC WAREHOUSE
QUEENS COUNTY HIGHWAY DEPOT


LOCATION: BRACKLEY, PE


INCLUDING all prime cost allowances and Government sales or other taxes in force at 
this date, EXCLUDING Harmonized Sales Tax (HST) but not any other additional or 
deductible allowances or taxes which may be applicable subsequent to this date, and 
which shall be payable by or to the Owner, in accordance with the above mentioned 
Documents, for the bid amount of:


_______________________________________________________________(Dollars)
($                              )


in lawful money of Canada.


In submitting this Tender we recognize the necessity to complete the information 
requested by any appendices, as well as, the right of the Owner to reject all Tenders or 
to accept any Tender at the price submitted, on the condition that revised Tenders will 
not be called for if minor changes are made.


In the event of this Tender being accepted within thirty (30) days of the time stated for 
the closing of Tenders, and our failing or declining to enter into a Contract, then our Bid 
Guarantee, submitted with our Tender shall be forfeited to the Owner in lieu of any 
damages which the Owner may suffer by reason of our failure or refusal to enter into 
such Contract.


In the event of our Tender not being accepted with thirty (30) days of the time stated for 
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Coles Associates Ltd. Architects & Engineers


the closing of Tenders, our Bid Guarantee, submitted with our Tender will be returned to 
us forthwith, unless a satisfactory arrangement is made with us covering its retention for 
a further stated period.


If we are notified of the acceptance of this Tender within the above specified time, we 
will:


.1 Enter into a formal Contract Agreement with the Owner.


.2 Furnish the Performance Bond and Labour and Materials Payment Bonds, or 
other form of Contract Security, when specifically permitted, as Contract Security 
in accordance with the requirements of the specifications.


.3 Furnish a cost breakdown of the Contract sum, the total aggregating the amount 
of our Tender, in accordance with the requirements of the specifications.


.4 Furnish a certified copy of all insurance policies.


.5 Furnish a certified copy of all insurance policies carried by the named subtrades.


.6 Complete the entire work on or before the dates stated.


.7 Provide and update as required a Construction Schedule which clearly shows 
the state of progress required to complete the work on the date specified.


.8 Enter into subcontract agreements where applicable.


.9 Furnish Labour rates in accordance with the requirements of the specifications.


1.2 ACKNOWLEDGEMENT OF RECEIPT OF ADDENDA
.1 Addendum No. ________  Issued: ______________________   ________ initial


Addendum No. ________  Issued: ______________________   ________ initial


Addendum No. ________  Issued: ______________________   ________ initial


Addendum No. ________  Issued: ______________________   ________ initial


Addendum No. ________  Issued: ______________________   ________ initial


1.3 FORM OF TENDER APPENDICES
.1 Appendix 'A' must be completed by bidders.
.2 Appendix 'B' (only the items indicated) may be completed by bidders, any other items 


are at the bidder's discretion.
.3 Appendix 'C' must be completed by bidders.
.4 Appendix 'D' must be completed by bidders.


1.4 DOCUMENTS ACCOMPANYING BID FORM
.1 As per Section 00 21 13, Par 1.8.16


.1 One (1) copy of Bid Guarantee, together with Surety's 
letter of consent.  ________ initial


.2 One (1) copy of preliminary schedule. ________ initial


.3 One (1) copy of letter from Bidders Insurance Provider
identifying list of claims made against Bidder within
last five (5) years. ________ initial
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1.5 SUPERINTENDENT
.1 Name of Superintendent ___________________________.
.2 Years of Experience with Contractor ___________________________.


1.6 CONFLICT OF INTEREST
.1 The Contractor warrants that as at the date of this Agreement, no conflict of interest, or 


any circumstance that might interfere with independent and objective exercise of 
judgment, exists or is likely to arise in relation to execution of this Agreement or its 
subject matter.  The Contractor shall immediately notify Government, in writing, if any 
such actual or potential conflict of interest should arise at any time during the Term.  In 
the event Government discovers or is notified by the Contractor of an actual or potential 
conflict of interest, Government, in its sole discretion, may either:


.1 Allow the Contractor to resolve the actual or potential conflict to the satisfaction 
of Government; 
OR


.2 Terminate the Agreement in accordance with the Termination section of this 
Agreement.


1.7 CONTRACTOR'S SIGNATURE
.1 Signed sealed and submitted for and on behalf of:


______________________________________________________________________
(Company Name)


______________________________________________________________________


______________________________________________________________________
(Address)


______________________________ ______________________________
(Authorized Signature) (Witness)


______________________________ ______________________________
(Name and Title) (Name and Title)


______________________________
(Date)
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1.8 APPENDIX 'A'
.1 Herewith are identified the Subcontractors we propose to use on this project.   Carrying 


Sub-Contractor options next to identified work, is not acceptable and may be cause for 
rejection of the Tender by the Owner.  


Civil / Excavation Work: ___________________________________________


Concrete Sidewalks / Aprons: ___________________________________________


Building Concrete Work: ___________________________________________


Structural Steel: ___________________________________________


Roofing: ___________________________________________


Wood Framing / Rough Carpentry:  _______________________________________


Gypsum Wall Board: ___________________________________________


Millwork / Cabinetwork: ___________________________________________


Metal Siding: ___________________________________________


HM Doors and Frames Supplier:  _________________________________________


HM Doors and Frames Installer:  _________________________________________


Glazing: ___________________________________________


Firestopping: ___________________________________________


Painting: ___________________________________________


Mechanical: ___________________________________________


Controls: ___________________________________________


Automatic Sprinkler: ___________________________________________


Electrical: ___________________________________________


Storage Racking: ___________________________________________


Dock Leveler: ___________________________________________


Dock Seals: ___________________________________________


COMPANY:  _________________________________________________


AUTHORIZED SIGNATURE:   ___________________________________
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1.9 APPENDIX 'B'
.1 ALTERNATIVE PRICES


We herewith submit for consideration by the Owner the following systems or products as 
Alternatives to the Base Bid items indicated below and identify the increase or decrease, 
as applicable, in our tender price, for each item should it be selected by the Owner for 
installation in lieu of the Base Bid item.  The change in tender price includes for all 
necessary modifications to the base bid systems.


Alternative prices shall include all fees, taxes and markups.


SECTION ITEM TENDER PRICE    TENDER PRICE
BASE BID ALTERNATIVE: INCREASED          DECREASED 


BY: BY:
______________________________________________________________________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


___________________________________       $____________ $____________


COMPANY:  ____________________________________________________________


AUTHORIZED SIGNATURE:   ______________________________________________
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1.10 APPENDIX 'C'
.1 UNIT PRICE COMPONENT


We submit herewith our Unit Prices for the additions or deletions to the work listed 
below.  The Unit Prices listed apply to performing the Units of Work, in accordance with 
the requirements of the appropriate specifications herein, only during the time scheduled 
for such work in the project work schedule.


Unit prices shall include all fees, taxes and markups.     


ONE (1) UNIT PRICE ONLY FOR
UNIT OF WORK EITHER ADDITION OR DELETION


.1 ___________ $ ____________________________


.2 ___________ $ ____________________________


.3 ___________ $ ____________________________


.4 ___________ $ ____________________________


COMPANY: _____________________________________________________


AUTHORIZED SIGNATURE: ________________________________________
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1.11 APPENDIX 'D'
.1 SEPARATE PRICES


We submit herewith our Separate Price for the addition of the work listed below and 
amounts are NOT included in our Stipulated Price.  In accordance with the requirements 
of the appropriate specifications herein, only during the time scheduled for such work in 
the project work schedule.


Separate prices shall include all fees, taxes and markups.


ONE (1) UNIT PRICE ONLY FOR
UNIT OF WORK EITHER ADDITION OR DELETION


.1 ___________ $ ____________________________


.2 ___________ $ ____________________________


.3 ___________ $ ____________________________


.4 ___________ $ ____________________________


COMPANY: _____________________________________________________


AUTHORIZED SIGNATURE: ________________________________________


END OF SECTION
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