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Existing construction to remain, patch and repair as 
required, report any issues to architect.

- 1 coat prime plus 2 coats of paint, colour TBD by owner 
- Refer to spec's & room finish schedule for locations

(site verify)

FIRE RATING

STC RATING

ULC LISTING

R-VALUE

Ex.

Existing 7-1/2" concrete block to remain, patch and repair 
to maintain fire rating. (site verify)

- Block filer, paint and high glazed coating, colour TBD by 
owner.
- Refer to spec's & room finish schedule for locations

(OBC SB-2 T-2.1.1)

FIRE RATING

STC RATING

ULC LISTING

R-VALUE

2

Ex.

New 7-1/2" concrete block to match existing and maintain 
fire rating. (site verify)

- Block filer, paint and high glazed coating, colour TBD by 
owner.
- Refer to spec's & room finish schedule for locations

Refer to structural drawings

(OBC SB-2 T-2.1.1)
FIRE RATING

STC RATING

ULC LISTING

R-VALUE

2

W1

New 7-1/2" concrete block 

Refer to structural drawings

- Block filer, paint and high glazed coating, colour TBD by 
owner.
- Refer to spec's & room finish schedule for locations

(OBC SB-2 T-2.1.1)
FIRE RATING

STC RATING

ULC LISTING

R-VALUE

2

W2

FIRE RATING

STC RATING

ULC LISTING

R-VALUE

3/4

Ex. Existing construction to remain, patch and repair as 
required and maintain fire rating.
Report any issues to architect (site verify)

- 1 coat prime plus 2 coats of paint, colour TBD by owner
- Refer to spec's & room finish schedule for locations

5/8" type x gypsum board
3 5/8" metal studs at 16" o/c fill w/stone wool insulation
5/8" type x gypsum board

- 1 coat prime plus 2 coats of paint, colour TBD by owner
- Refer to spec's & room finish schedule for locations

(provide P.Eng shop drawings with seismic reinforcement)

Note:
New partition in existing location, refer to floor plan notesFIRE RATING

STC RATING

ULC LISTING

R-VALUE

1

W407

P02

FIRE RATING

STC RATING

ULC LISTING

R-VALUE

3/4

W407

P01 New construction to match existing
(site verify)

5/8" type x gypsum board
3 5/8" metal studs at 16" o/c fill w/stone wool insulation
5/8" type x gypsum board

- 1 coat prime plus 2 coats of paint, colour TBD by owner
- Refer to spec's & room finish schedule for locations

5/8" type x gypsum board
6" metal studs at 16" o/c fill w/stone wool insulation
5/8" type x gypsum board

- 1 coat prime plus 2 coats of paint, colour TBD by owner
- Refer to spec's & room finish schedule for locations

(provide P.Eng shop drawings with seismic reinforcement)

FIRE RATING

STC RATING

ULC LISTING

R-VALUE

1

W453

P03

New vertical pre-finished metal siding to match existing. 
(provide sample for approval)
- 8" metal studs at 24" o/c fill w/3" (R-18) spray foam 
insulation
- 1/2" cement board

Note:
Match existing construction, site verify

Refer to structural drawings.
Refer to spec'sFIRE RATING

STC RATING

ULC LISTING

R-VALUE

W3

5/8" type x gypsum board 
7/8" furring channel
5/8" type x gypsum board 
5/8" type x gypsum board 

- 1 coat prime plus 2 coats of paint, colour TBD by owner
- Refer to spec's & room finish schedule for locations

(OBC SB-2 TABLE 2.3.12)

FIRE RATING

STC RATING

ULC LISTING

R-VALUE

1 HR

C01- 3 1/2" concrete 
- 1 1/2" metal decking 
- 3/4 hour intumescent paint, refer to spec's

Refer to structural drawings.

FIRE RATING

STC RATING

ULC LISTING

R-VALUE

3/4

FL1a

Existing 
Service 
Centre

Existing Truck Wash Bay, 
Small Engine & Office

Existing Storage & Bays

Existing Fire Route

S
ta

n
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"
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'-0

"

15
'-0

"

APPROX. 750' of temp. fencing, 
coordinate with overhead doors and 

emergency exits, refer to spec's.
(site verify and coordinate with owner)

NOTE:
Existing Fire Truck and Snow Equipment 
ROUTE to be keep clear at all times 

Ex. elec. transformer and pad to be removed and 
infill to match existing. Refer to ele. drawings

New generator, refer 
to ele. drawings

APPROX. location of trench for new 
electrical services, patch and repair 

existing asphalt/fill/granular for new work. 
Site verify and refer to electrical drawings

Existing power operated gate, coordinate 
with underground ducts.

NOTE:
Provide City of Niagara Falls with 10 business days 
prior to work starting in areas where staff may have to 
be relocated. (Hydro Upgrades)

New ele. transformer, 
refer to ele. drawings

Ex. Gas Service

4687 Queen Street Suite 2,  Niagara Falls,  Ontario,  L2E 2L9
TEL.   905-357-4441    FAX.   905-357-9203
WEB.     www.raimondoarchitects.com
EMAIL.  mail@raimondoarchitects.com

DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED 
AND SIGNED BY THE ARCHITECT.

DO NOT SCALE DRAWINGS.  REPORT ALL DISCREPANCIES TO THE 
ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
REMAIN THE PROPERTY OF THE ARCHITECT, AND ARE 
PROTECTED UNDER COPYRIGHT.  

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY FOR THE 
USE BY THE PARTY WITH WHOM THE DESIGN PROFESSIONAL HAS 
ENTERED INTO A CONTRACT AND THERE ARE NO 
REPRESENTATIONS OF ANY KIND MADE BY THE DESIGN 
PROFESSIONAL TO ANY PARTY WITH WHOM THE DESIGN 
PROFESSIONAL HAS NOT ENTERED INTO A CONTRACT.
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Assemblies + Legends,
Room Finish Schedule and

Existing Site Plan

A0-100
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

# Pound OR Number    
& And       
ACT Acoustic Ceiling Tile    
AD Area Drain    
AFF Above Finished Floor    
ALUM Aluminum    
ANOD Anodized    
BSMT Basement    
BYND Beyond    
BOT Bottom    
CIP Cast In Place    
CHNL Channel    
CJ Control Joint    
CLG Ceiling    
CLR Clear    
CMU Concrete Masonry Unit    
COL Column    
COMPR Compressible    
CONC Concrete    
CONT Continuous       
CT Ceramic Tile    
CTYD Courtyard    
DBL Double    
DEMO Demolish or Demolition    
DIA Diameter    
DIM Dimension    
DIMS Dimensions    
DN Down    
DR Door    
DWG Drawing    
EA Each    
EJ Expansion Joint    
EL Elevation    
ELEC Electrical    
ELEV Elevator or Elevation    
EPDM Ethylene Propylene Diene M-Class (Roofing)    
EQ Equal    
EXIST Existing    
EXP JT Expansion Joint    
EXT Exterior    
FD Floor Drain or Fire Department    
FEC Fire Extinguisher Cabinet    
FIXT Fixture    
FLR Floor       
FO Face Of    
FND Foundation
GA Gauge    
GALV Galvanized    
GWB Gypsum Wall Board
HC Hollow Core    
HI High   
HM Hollow Metal
HP High Point    
HR Hour    
HVAC Heating, Ventilating, And Air Conditioning
IRGWB Impact Resistant Gypsum Wall Board    
ILO In Lieu Of    
INSUL Insulated or Insulation    
INT Interior    
LO Low    
MAX Maximum    
MO Masonry Opening   
MECH Mechanical    
MEMBR Membrane    
MIN Minimum    
MRGWB Moisture-Resistant Gypsum Wall Board    
MTL Metal    
NIC Not In Contract    
NO Number    
NOM Nominal    
OC On Center    
OH Opposite Hand    
OZ Ounce    
PCC Pre-Cast Concrete    
PLUMB Plumbing    
PLYD Plywood    
PT Pressure Treated    
PNT Paint or Painted    
PVC Polyvinyl Chloride   
RBR Rubber    
RCP Reflected Ceiling Plan    
RD Roof Drain    
REQD Required    
RM Room    
SIM Similar    
SPEC Specified OR Specification    
SPK Sprinkler or Speaker    
SSTL Stainless Steel    
STC Sound Transmission Coefficient    
STL Steel    
STRUCT Structure or Structural    
T&G Tongue And Groove       
TO Top Of    
TOC Top Of Concrete    
TOS Top Of Steel    
TPD Toilet Paper Dispenser    
T/D Telephone/Data    
TYP Typical    
UNO Unless Noted Otherwise    
U/S Underside    
VIF Verify In Field       
W/ With   
WD Wood    

WALL TYPE ASSEMBLY NOTES

1. REFER TO STRUCTURAL DWGS FOR REINFORCEMENT.
2. ALL WALLS EXTEND TO U/S OF ROOF DECK OR FLOOR STRUCTURE 

ABOVE UNLESS NOTED OTHERWISE.
3. ALL GWB MATERIALS TO RECIEVE 1 COAT PRIME + 2 COATS OF 

PAINT - UNLESS NOTED OTHERWISE.

OVERALL PROJECT GENERAL NOTES:

1. ALL DRAWINGS AND SPEC'S ARE TO BE READ AS A COMPLETE 
PACKAGE

2. FOR ALL MECHANICAL SERVICES REFER TO MECHANICAL PLANS
3. FOR ALL STRUCTURAL SERVICES REFER TO STRUCTURAL PLANS
4. FOR ALL ELECTRICAL SERVICES REFER TO ELECTRICAL PLANS.
5. EXTERIOR WALL DIMENSIONS SHOWN ARE TAKEN TO THE EXPOSED 

FACE OF MASONRY VENEER, INSIDE FACE OF CONCRETE BLOCK AND 
THE CENTERLINE OF OPENING UNLESS NOTED OTHERWISE.

6. INTERIOR DIMENSIONS SHOWN ARE TAKEN TO THE FACE OF METAL 
STUD, CONCRETE BLOCK AND THE CENTERLINE OF PLUMBING 
FIXTURES UNLESS NOTED OTHERWISE. 

7. ALL EXPOSED INTERIOR GWB FINISHES SHALL BE TAPED, FILLED, 
SANDED AND MADE GOOD FOR FINISH UNLESS NOTED OTHERWISE.

8. REFER TO DRAWINGS A0-200 FOR REQUIRED FIRE SEPARATIONS AND 
FIRE RESISTANCE RATINGS OF FLOORS AND SUPPORTING 
ASSEMBLIES

9. REFER TO FLOOR PLANS FOR ALL DOOR AND SCREEN NUMBERS & 
LOCATIONS. 

10. ALL DIMENSIONS TO BE SITE VERIFIED.
11. SCAN/X-RAY ALL PENETRATIONS THROUGH WALLS OR FLOORS.

Wall Type Legend

Ceiling Type LegendFloor Type Legend

scale: 1" = 60'-0"A0-100

Ex. Site Plan1

Room Finish Schedule

Number Name Base Floor Finish

North Wall East Wall South Wall West Wall Ceiling

RemarksNorth Wall Material North Wall Finish East Wall Material East wall Finish South Wall Material South Wall Finish West Wall Material West Wall Finish Ceiling Material Ceiling Finish

19 Existing Carpentry/Construction Crew Lunchroom N/A Cash Allowance Ex. Con. Block Paint Ex. Con. Block Paint Ex. Con. Block Paint Ex. Con. Block Paint Ex. Con Slab Paint Repair walls/ceiling for new paint finish

24 Existing Meter Testing N/A Existing Ex. Con. Block Paint Ex. Con. Block & New Con. Block Paint Ex. Con. Block Paint Ex. Con. Block Paint Ex. Con Slab Paint Repair walls/ceiling for new paint finish

25 Existing Enviro. Shop N/A Existing Ex. Con. Block Paint Ex. Con. Block & New Con. Block Paint Ex. Con. Block and New Con. Board Paint Ex. Con. Block & New Con. Block Paint Ex. Con Slab Paint Repair walls/ceiling for new paint finish

42 Existing Lunchroom Existing / New Match Existing Existing / Repair as Required Ex. GWB / New GWB Ex. Paint / New Paint Ex. Con. Block Ex. Paint / New Paint Existing Existing Existing Existing Existing Existing Patch and repair for new work

49 Locker Room N/A N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Report any issues to Architect.

61 Existing Maintenance Garage N/A Cash Allowance N/A. N/A. Ex. Con. Block Ex. Paint / New Paint Ex. Con. Block & New Con. Block / Board Ex. Paint / New Paint Ex. Con. Block Ex. Paint / New Paint N/A N/A. Patch and repair for new work

61a Existing Garage Storage N/A Cash Allowance Ex. Con. Block & New Con. Board Paint N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Patch and repair for new work

63 Existing Welding N/A Existing Ex. Con. Block & New Con. Board Paint N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Patch and repair for new work

64 Existing Carpentry N/A Existing Ex. Con. Block & New Con. Board Paint N/A. N/A. Ex. Con. Block Paint N/A. N/A. N/A N/A. Patch and repair for new work

65 New Parts Counter N/A Cash Allowance Ex. Con. Block Paint Ex. Con. Block & New Con. Block Paint Ex. Con. Block Paint Ex. Con. Block & New Con. Block Paint Ex. Con Slab Paint Repair walls/ceiling for new paint finish

66 Existing Exit Stair #1 N/A Cash Allowance Ex. Con. Block Paint Ex. Con. Block & New Con. Block Paint Ex. Con. Block Paint Ex. Con. Block & New Con. Block Paint Ex. Con Slab / Metal Deck Paint / FR Paint Repair walls/ceiling for new paint finish

67 New Carpentry Office N/A N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Report any issues to Architect.

73 Existing Washroom N/A Cash Allowance N/A. N/A. N/A. N/A. Ex. Con. Block & New Con. Block Paint N/A. N/A. N/A N/A. Patch and repair for new work

74 Existing Stores N/A Cash Allowance Ex. Con. Block Paint Ex. Con. Block Paint Ex. Con. Block Paint Ex. Con. Block & New Con. Block Paint Ex. Con Slab Paint Repair walls/ceiling for new paint finish

76 Existing Stores N/A Cash Allowance Ex. Con. Block Paint Ex. Con. Block & New Con. Block Paint Ex. Con. Block & New Con. Block / Board Paint Ex. Con. Block & New Con. Block & GWB Paint Ex. / Metal Deck Paint / FR Paint Repair walls/ceiling for new paint finish

78 Existing Stores Office N/A Cash Allowance Ex. Con. Block & New Con. Board Paint Ex. Con. Block & New Con. Block Paint Ex. Con. Block Paint Ex. Con. Block & New Con. Block Paint Metal Deck FR Paint Repair walls/ceiling for new paint finish

100 Existing Office Existing / New Match Existing Existing / Repair as Required N/A. N/A. N/A. N/A. Ex. GWB / New GWB Paint N/A. N/A. N/A N/A. Patch and repair for new work

101 Existing Corridor Existing / New Match Existing Existing / Repair as Required Ex. GWB / New GWB Paint N/A. N/A. Ex. GWB / New GWB Paint N/A. N/A. Ex.T-Bar Ceiling Tile Patch and repair for new work

102A Existing Office N/A Existing / Repair as Required Ex. GWB / New GWB Paint New GWB Paint Ex. GWB / New GWB Paint N/A. N/A. Ex.T-Bar Ceiling Tile Patch and repair for new work

103 New Mech. Room N/A Existing / Repair as Required Ex. GWB / New GWB Paint New GWB Paint Ex. GWB / New GWB Paint Ex. GWB / New GWB Paint Open Open Patch and repair for new work

104 Existing Office Existing / New Match Existing Existing / Repair as Required Ex. GWB / New GWB Paint N/A. N/A. Ex. GWB / New GWB Paint Ex. GWB / New GWB Paint Ex.T-Bar Ceiling Tile Patch and repair for new work

105 Ex. Washroom N/A N/A. Ex. GWB Paint Ex. GWB Paint Ex. GWB Paint Ex. GWB Paint FR GWB Paint Patch and repair for new work

106 Existing Exit Stair #2 Existing / New Match Existing Cash Allowance N/A. N/A. N/A. N/A. Ex. GWB / New GWB Paint N/A. N/A. N/A N/A. Report any issues to Architect.

107 Existing Office N/A N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Report any issues to Architect.

108 Existing Printers N/A N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Report any issues to Architect.

109 Existing Office N/A N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Report any issues to Architect.

110 Existing Office N/A N/A. N/A. N/A. N/A. N/A. Ex. GWB Paint N/A. N/A. N/A N/A. Patch and repair for new work

111 Existing Storage N/A N/A. N/A. N/A. N/A. N/A. Ex. GWB Paint N/A. N/A. N/A N/A. Patch and repair for new work

112 Existing Office N/A N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Report any issues to Architect.

113 Existing Enviro. Mezz N/A Existing / Repair as Required Ex. GWB / New GWB Paint N/A. N/A. N/A. N/A. Ex. Con. Block Paint N/A N/A. Repair walls/ceiling for new paint finish

114 Existing Stores Mezz. N/A Existing / Repair as Required Ex. GWB / New GWB Paint Ex. GWB Paint New GWB Paint Ex. Con. Block Paint N/A N/A. Repair walls/ceiling for new paint finish

115 New Mech. Penthouse N/A Conc. New GWB Paint New GWB Paint New Con. Board Paint Ex. Con. Block Paint N/A N/A. Repair walls/ceiling for new paint finish

116 Existing Mech. Mezzanine N/A N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Report any issues to Architect.

117 Existing Roof N/A N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A. N/A N/A. Report any issues to Architect.

118 New Mech. Room Existing / New Match Existing Existing New GWB Paint Ex. GWB Paint Ex. GWB Paint Ex. GWB Paint N/A N/A. Report any issues to Architect.

J Feb 26, 2021 Issued for Tender
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2 HOUR FIRE RESISTANCE RATING

EXIT

FIRE SAFETY PLAN LEGEND

# OF OCCUPANTS EXITING THROUGH DOORS

PATH / DIRECTION OF TRAVEL

#

Fire Extinguisher (see mech)

1 HOUR FIRE RESISTANCE RATING

3/4 HOUR FIRE RESISTANCE RATING
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22 sec
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22 sec
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Carpentry
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67
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Carpentry

64
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Welding

63

New Parts
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74
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Washroom

73

Existing Exit
Stair #1

66

11.26 m

8 sec

17.78 m

13 sec

28.97 m

22 sec

23.22 m

17 sec

10.02 m

7 sec

EXITEXIT EXIT

E
X

IT
E

X
IT

E
X

IT
E

X
IT

E
X

IT

EXITEXITEXITEXIT

Doorway:
Width: 914mm / 6.1mm / 
Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 

Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 
Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 
Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 

Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 

Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 
Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 

Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 
Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 
Person = #149 Max.

Doorway:
Width: 914mm / 6.1mm / 
Person = #149 Max.

Existing Stores/Enviro Floor Area = 385m2 +/-

New Mech. Penthouse exposed steel to have 
3/4 hour intumescent paint, refer to floor plan 
notes and spec's

Ex.
Washroom

105

Existing
Office

104

New Mech.
Room

103

Existing
Office

100

Existing
Office
102AExisting

Corridor
101

Existing Exit
Stair #2
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Existing Exit
Stair #1
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Printers

108

Existing
Office

110

Existing
Office
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Enviro. Shop

25
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Below
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Enviro. Mezz

113

Existing
Stores

76

Open to 
Below

Existing
Stores Mezz.

114

New Mech.
Penthouse

115

15.01 m

11 sec

13.67 m

10 sec

Exit below, refer to first floor plan
16.69 m

12 sec

EXIT

EXIT

Exit below, refer to first floor plan

57.4 sq m
New Mech. Penthouse 57.4m2/385m2 

= 14.9% of Existing Stores/Enviro Floor Area

23.54 m

18 sec
New Mech.

Room
118
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OBC, Exits + FRR Plans

A0-200
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

scale: 1/16" = 1'-0"A0-200

1st Floor Level - Service Area (FRR)1

scale: 1/16" = 1'-0"A0-200

East Mezzanine (FRR)2

Ontario Building Code Data Matrix Parts 3 & 9Item

1.

Ontario Building Code Reference

Project Description

2.

Part 3 Part 9New

Addition

AlterationChange of Use

Major Occupancy(s) 3.1.2.1.(1) 9.10.2

3.

4.

5.

7.

Building Area (m²)

Part 11

Existing: New: Total: 1.4.1.2 [A] 1.4.1.2 [A]

Gross Area (m²) Existing: New: Total: 1.4.1.2 [A] 1.4.1.2 [A]

6.

Number of Storeys Above Grade: Below Grade: 1.4.1.2 [A] & 3.2.1.1 1.4.1.2 [A] & 9.10.4

Number of Streets / Fire Fighter Access: 3.2.2.10 & 3.2.5

Building Classification: 3.2.2.20.-.83 9.10.2

8. Sprinkler System Proposed: Entire Building (For Insurance Purposes)
Basement Only
In Lieu of Roof Rating
Not Required

3.2.2.20-.83 9.10.8.2

9. Standpipe Required: Yes No 3.2.9 N/A

10. Fire Alarm Required: Yes No 3.2.4 9.10.18

11. Water Service/Supply is Adequate: 3.2.5.7 N/AYes No

12. High Building: 3.2.6 N/AYes No

13. Permitted Construction: Combustible
Actual Construction:

Non-Combustible Both
Combustible Non-Combustible Both

3.2.2.20-83 9.10.6

15. Occupant Load Based on: 3.1.17.1 9.9.1.3m²/person Design of Building

TOTAL

16. Barrier-Free Design: 3.8

9.5.2

Yes No (Not Required)

17. Hazardous Substances: 3.3.1.2 & 3.3.1.19

9.10.1.3 (4)

Yes No

18. Required 
Fire 

Resistance 
Rating 
(FRR)

Horizontal Assemblies
FRR (Hours)

Listed Design No.
or Description (SG-2)

3.2.2.20 - 83
& 3.2.1.4

9.10.8
9.10.9

FRR of Supporting
Members

Spatial Separation – Construction of Exterior Walls19. 3.2.3 9.10.14

Wall Area 
of 

EBF 
(m²)

L.D. 
(m)

L/H 
or 

H/L

Permitted 
Max. % of 
Openings

Proposed 
% of 

Openings

FRR 
(Hours)

Listed 
Design or 

Description

Comb 
Const

Comb. Constr. 
Nonc. 

Cladding

Non-comb. 
Constr.

20. Other – Describe

Listed Design No.
or Description (SG-2)

1.1.2 [A]
9.10.1.3

1.1.2 [A]11.1 to 11.4

Floors Hours

Roof Hours

Mezzanine Hours

Floors Hours

Roof Hours

Mezzanine Hours

3.2.1.5
3.2.2.17
INDEX INDEX

SE - - - - - 0 - -

SW - - - - - 0 - -

NE - - - - - 0 - - -

NW - - - - - 0 - -

14. Importance Category: Low Normal High Post-disaster 4.1.2.1.(3)
5.2.2.1.(2)

9.4.1.1, 4.1.2.1.(3)
5.2.5.1.(2)

Site Class (A,B,C,D,E from Geotechnical Report)

Earthquake Importance Factor (IE)

Acceleration Based Coefficient (Fa)

5% Spectral Response Acceleration Sa (0.2)

Seismic Hazard Index

IE Fa Sa (0.2) = 0.41

Design for Seismic Required for Categories 6 to 21. 
Table 4.1.1.18. (Equal or Above 0.35?) (Yes or No)

4.1.8.4.

T.4.1.8.5.

T.4.1.8.4.B

4.1.8.4.(1) & SB-1, 
T.1.2

4.1.8.18.(1)

4.1.8.18.(2)

4.1.8.4.

T.4.1.8.5.

T.4.1.8.4.B

4.1.8.4.(1) & SB-1, 
T.1.2

4.1.8.18.(1)

4.1.8.18.(2), 9.20.1.2. 
9.31.6.2.(3)

- -

- -

- -

- - -

-

-

- -

- -

- -

- -

First Floor Occupancy: F2 Load:  100    persons 
Mezz. Occupancy: F2 Load:  20      persons

Project Name

2,972 2,972

422 51.4 473.4

2 0

2

3/4

n/a

3/4

3/4

n/a.

3/4

SB-2 / Existing

ULC W407 / Existing

SB-2 / Existing

SB-2 / Existing

D

1.0

1.135

.321

IE Fa Sa (0.2) = 0.36

Yes

F2 - Service Centre

Existing 11.2.1.1(3)

Firm Name: Raimondo + Associates Architects Inc.
4687 Queen Street, Studio 2
Niagara Falls, Ontario, L2E 2L9
T: 905.357.4441, ext 22, F: 905.357.9203

Name of Project:

Location:

Ontario Building Code Data Matrix - Part 11 - Renovation of Existing Building OBC
Reference

11.1 Existing Building
classification:

Describe Existing Use:

Construction Index:

Hazard Index:

          Not Applicable (no change of major occupancy)

11.2.1
T 11.2.1.1A
T 11.2.1.1B
to N

11.2 Alteration to Existing
Building is:

Basic Renovation
Extensive Renovation

11.3.3.1
11.3.3.2

11.3 Reduction in
Performance Level:

Structural:

By Increase in occupant load:

By change of major occupancy:

Plumbing:

Sewage-system:

11.4.2

11.4.2.1

11.4.2.2

11.4.2.3

11.4.2.4

11.4.2.5

11.4 Compensating
Construction:

Structural

Increase in occupant load:

Change of major occupancy:

Plumbing:

11.4.3

11.4.3.2

11.4.3.3.

11.4.3.4

11.4.3.5

11.5 Compliance
Alternatives
Proposed:

11.5.1

No Yes

ONTARIO ASSOCIATION OF ARCHITECTS NOVEMBER, 2007

No Yes

No Yes

No Yes

No Yes

No Yes (explain)

No Yes (explain)

No Yes (explain)

No Yes (explain)

Sewage-system: 11.4.3.5No Yes (explain)

No Yes (give numbers)

Alteration to Service Centre
3200 Stanley Ave, N.F

Office and Service Centre (F2)

n/a

n/a

J Feb 26, 2021 Issued for Tender
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F52
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RTS
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Note:
1. Remove and reinstall existing ceiling tiles, grid, lighting & 
HVAC to accommodate OWSJ reinforcement, refer to 
structural drawings.
2. Protect/relocate existing office desks and computes/printers 
as required. Site verify and coordinate with owner.
3. Coordinate schedule with owner.

D22

New door, refer to door schedule

Existing door to remain, refer to door 
schedule

4687 Queen Street Suite 2,  Niagara Falls,  Ontario,  L2E 2L9
TEL.   905-357-4441    FAX.   905-357-9203
WEB.     www.raimondoarchitects.com
EMAIL.  mail@raimondoarchitects.com
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Floor Plan - Ex. Offices,
Mech. Mezz. & Roof

A2-100
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

scale: 1/8" = 1'-0"A2-100

1st Floor Level - Offices1

Demolition Notes

# Notes

D01 Locally breakout remove and dispose of existing wall construction to accommodate new exterior (exit only) door and frame. Make good all materials,
systems and finishes to receive new work. Refer to electrical drawings.

D02 Locally breakout remove and dispose of existing door and frame. Make good all materials, systems and finishes to receive new work.

D14 Locally breakout remove and dispose of existing door only and frame to remain. Make good all materials, systems and finishes to receive new work.

D22 Locally scan/x-ray all penetrations through walls or floors to accommodate new work (typ.). (site verify)

Floor Plan Notes

# Notes

F51 New mechanical units c/w 4" high concrete housekeeping pads 6" around the equipment. Refer to spec's, structural and mechanical drawings. (site verify)

F52 Existing Data/IT equipment location, ensure items are removed from the floor, coordinate with owner.

F53 Existing boiler to remain, refer to mechanical drawings.

F54 Existing hot water tank, refer to mechanical drawings.

F55 New rooftop unit c/w curbs, refer to mechanical drawings.

F59 New guard at 3'0"(h) c/w yellow paint at existing door to accommodate door swing, provide shop drawings for approval by misc. metal Div.#5. (site verify)

F84 New carbon filter c/w curbs, refer to mechanical, electrical and structural drawings.

F85 New condensing unit c/w curbs, refer to electrical, mechanical and structural drawings.

F88 New electrical disconnect, panel and transformer, refer to electrical drawings.

F91 New paint finish to match existing on existing concrete block, refer to finish schedule and spec's. (provide sample for approval)

F93 New water meter c/w backflow, refer to mechanical drawings.

Floor Plan Notes

# Notes

F01 Existing RWL to remain, modified as required to accommodate new door and frame. (site verify)

F02 New door and frame in existing construction c/w new pre-finished metal flashing trim at existing siding, refer to structural drawing S2 and spec's. (site verify and
provide flashing sample for approval)

F03 New electric strike/card reader, refer to electrical drawings, door schedule and spec's.

F04 New exit sign, refer to electrical drawings and spec's.

F07 New door and frame in existing opening, patch and repair existing construction as required. Refer to door schedule and spec's (site verify)

F15 New 8" metal stud in-fill c/w 3" (R-18) spray foam insulation & 1/2" gypsum board c/w paint finish (match existing) to accommodate new door and frame. (site
verify) Refer to room finish schedule and spec's.

F34 Relocated exit sign, refer to electrical drawings and spec's. Patch and repair existing location as required. (site verify)

F35 New door in existing frame, site verify size, refer to spec's and door schedule.

F36 New door hardware upgrades on existing door and frame, refer to door schedule and spec's.

scale: 1/8" = 1'-0"A2-100

Roof & HVAC Mezzanine2

Floor Plan Legend

J Feb 26, 2021 Issued for Tender
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Floor Plan - Ex. Service
Areas

A2-101
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

scale: 1/8" = 1'-0"A2-101

1st Floor Level - Service Area1

Demolition Notes

# Notes

D02 Locally breakout remove and dispose of existing door and frame. Make good all materials, systems and finishes to receive
new work.

D03 Locally wire brush/sand and remove existing paint on Mezzanine steel columns (x4), base plates and beam to accommodate
new work. Make good all materials, systems and finishes. (site verify)

D04 Locally breakout remove and dispose of existing wall construction to accommodate new opening. Make good all materials,
systems and finishes to receive new work.

D05 Locally breakout remove and dispose of existing structure, concrete slab to remain. Make good all materials, systems and
finishes to receive new work. (site verify)

D06 Locally breakout remove and dispose of existing structure. Make good all materials, systems and finishes to receive new
work. (site verify)

D08 Locally breakout remove and dispose of existing insulation, plywood, pegboard, etc. and exposed existing metal purlins/metal
siding. Make good all materials, systems and finishes to receive new work. Refer to sheets A8-100/101 for details.

D10 Locally breakout remove and dispose of existing glazing and frames or pass-thru opening. Make good all materials, systems
and finishes to receive new work. Refer to sheets A8-100/101 for details.

D13 Locally breakout remove and dispose of existing glazing and frames to accommodate to wall in-fill. Make good all materials,
systems and finishes to receive new work.

D14 Locally breakout remove and dispose of existing door only and frame to remain. Make good all materials, systems and
finishes to receive new work.

D17 Locally breakout remove and dispose of existing concrete slab to accommodate steel columns and foundations. Make good
all materials systems and finishes to receive new work. (site verify)

D18 Locally breakout remove & salvage existing gravel to accommodate steel columns and foundations. Make good all materials
systems and finishes to receive new work. (site verify)

D19 Locally breakout remove & salvage existing exterior wall construction to accommodate steel columns and foundations. Make
good all materials systems and finishes to receive new work. (site verify)

D22 Locally scan/x-ray all penetrations through walls or floors to accommodate new work (typ.). (site verify)

Floor Plan Notes

# Notes

F37 New 3'7" +/- stainless steel counter c/w door, refer to typical details. Refer to spec's and provide shop drawings by misc. metal Div.#5.

F38 Outline of new platform above, refer to sheet A2-102.

F39 New concrete pier/foundation and slab infill c/w vapour barrier, refer to spec's, OESN & structural drawings. (site verify)

F40 New steel HSS column and base plate with 3/4 hour intumescent paint, refer to spec's and structural drawings.

F42 New/Restate existing gravel and base asphalt to accommodate concrete foundation. (site verify)

F43 Restate existing exterior wall construction to accommodate new concrete foundations, refer to spec's & structural drawings. (site verify)

F44 New rubber corner guards (x4) at each corner, U-Line.ca Model H-5175 or approved equal.

F50 Existing electrical panels and splitter to remain, refer to electrical drawings.

F56 New door and frame fasten/welded to existing steel channel, provide new steel angles by misc. metal Div. #5, refer to door schedule and spec's.

F60 Paint existing steel columns (x4), base plates and steel beam with 3/4 hour intumescent paint. (site verify)

F61 Galvanized access ladder c/w cage, refer to spec's and structural drawings. Provide P.Eng stamped shop drawings by misc. metal Div.#5.

F71 New steel platform c/w ladder and cage to accommodate new AHU by misc. metal Div.#5. Refer to spec's, mechanical and structural drawings.

F72 Existing concrete slab to remain, patch and repair at existing concrete block walls as required and ensure smooth slab c/w positive drainage to accommodate new
condensers. Refer to mechanical drawings. (site verify)

F73 New steel bollards filled with concrete c/w paint finish by misc. metal Div.#5., refer to structural drawings and spec's.

F74 New gravel and asphalt in-fill to match existing at removed structure. (site verify)

F75 Relocate existing paper towel dispenser and electrical outlet to accommodate new Mech. Penthouse door. (site verify)

F76 Relocated fridge on existing electrical outlet, provide power upgrade as required. Refer to electrical drawings.

F77 New under counter millwork, refer to spec's and typ. millwork details.

F79 Column protection (x1), U-Line.ca Model H-5557 or app. equal.

F80 Square safety bollard (x4), U-line.ca Models H-2121 & H-8264 or app. equal. (site verify location)

F81 New overhead door locks, site verify. Refer to door schedule & spec's.

F83 New fan coil unit or HRV, refer to mechanical and electrical drawings

F91 New paint finish to match existing on existing concrete block, refer to finish schedule and spec's. (provide sample for approval)

Floor Plan Notes

# Notes

F03 New electric strike/card reader, refer to electrical drawings, door schedule and spec's.

F04 New exit sign, refer to electrical drawings and spec's.

F05 New concrete block partition c/w bullnose at end and C-Channel on top, refer to structural drawings for reinforcement details. (site verify)

F06 New stainless steel counters c/w power and data, refer to typical details, spec's and electrical drawings. Provide shop drawings to architect and owner.

F07 New door and frame in existing opening, patch and repair existing construction as required. Refer to door schedule and spec's (site verify)

F08 New bullnose concrete block at each side of the new opening and repair existing concrete slab, toothing as required. Refer to spec's and structural drawings (site verify)

F09 New opening to be inline with existing opening below. (site verify)

F10 New steel stairs and railings, refer to typ. details and structural drawings. Provide P.Eng stamped shop drawings by misc. metal Div.#5.

F11 New concrete block in-fill to match existing construction c/w paint finish and maintain existing 3/4 hour fire rating. Refer to room finish schedule and spec's. (site verify)

F12 Existing sanitary pipe to remain, site verify location.

F13 New laundry tub & faucet. Refer to mechanical drawings and site verify location.

F14 New tool crib c/w posts & 2' galvanized gates, refer to spec's and provide shop drawings for app. (floor to ceiling, site verify)

F16 New concrete block in-fill to match existing exterior construction. Refer to room schedule and spec's (site verify)

F18 New metal stud in-fill c/w metal siding to match existing, provide flashing sample for approval. (site verify existing opening)

F19 New electrical outlets to existing millwork, refer to electrical drawings.

F20 New 8" metal stud in-fill c/w 3" (R-18) spray foam insulation & 1/2" cement board, site verify. Refer to spec's, structural drawings & sheets A8-100/101 for details.

F21 Remove & Replace existing broken masonry/walls or patch and repair existing gaps/bolt holes. site verify. Refer to structural drawings & sheets A8-100/101 for details.

F22 Repair damaged pre-eng roof  batt insulation with rockwool to match existing equal, site verify. Refer to sheets A8-100/101 for details.

F26 New waste oil tank, heater and exhaust fan, refer to electrical and mechanical drawings.

F27 New steel lintel c/w 3/4 hour intumescent paint to accommodate new opening, refer to structural drawings and spec's.

F29 Refer to structural drawings for Service Pit repairs/upgrades.

F33 New surfaced mount lighting u/s of platform, refer to electrical drawings. Ensure 3/4 hour intumescent paint is maintained.

F35 New door in existing frame, site verify size, refer to spec's and door schedule.

F36 New door hardware upgrades on existing door and frame, refer to door schedule and spec's.

Floor Plan Legend
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Floor Plan - Ex. East
Mezzanine

A2-102
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

scale: 1/8" = 1'-0"A2-102

East Mezzanine1

Demolition Notes

# Notes

D02 Locally breakout remove and dispose of existing door and frame. Make good all materials, systems and finishes to receive new work.

D07 Locally breakout remove and dispose of existing partitions c/w door and frame . Make good all materials, systems and finishes to receive new work.

D08 Locally breakout remove and dispose of existing insulation, plywood, pegboard, etc. and exposed existing metal purlins/metal siding. Make good all materials,
systems and finishes to receive new work. Refer to sheets A8-100/101 for details.

D09 Locally breakout remove and dispose of existing t-bar ceiling system and lighting. Make good all materials, systems and finishes to receive new work.

D20 Locally breakout remove and dispose of existing wall construction to accommodate new exterior HVAC louvers. Make good all materials, systems and finishes
to receive new work. Refer to mechanical and structural drawings.

D21 Locally breakout remove and dispose of existing rigid insulation and pegboard, plywood, etc. Make good all materials, systems and finishes to receive new
work. Refer to sheets A8-100/101 for details.

D22 Locally scan/x-ray all penetrations through walls or floors to accommodate new work (typ.). (site verify)

D23 Locally breakout remove and dispose of existing wall construction to accommodate new interior door and frame. Make good all materials, systems and finishes
to receive new work. Refer to electrical drawings.

Floor Plan Notes

# Notes

F03 New electric strike/card reader, refer to electrical drawings, door schedule and spec's.

F04 New exit sign, refer to electrical drawings and spec's.

F07 New door and frame in existing opening, patch and repair existing construction as required. Refer to door schedule and spec's (site verify)

F10 New steel stairs and railings, refer to typ. details and structural drawings. Provide P.Eng stamped shop drawings by misc. metal Div.#5.

F17 Existing guards to be extended to 3' 6 1/8" and toe guards to be extended to 5" c/w yellow paint. Refer to typical details and structural drawings. Provide P.Eng
stamped shop drawings by misc. metal Div.#5.

F20 New 8" metal stud in-fill c/w 3" (R-18) spray foam insulation & 1/2" cement board, site verify. Refer to spec's, structural drawings & sheets A8-100/101 for
details.

F23 New fire rated ceiling on existing partitions c/w with new lighting, refer to spec's, ceiling assemblies (CO1) and electrical drawings.

F24 New partition in-fill to match existing construction and maintain existing 3/4 hour fire rating, refer to room finish schedule and spec's. (site verify)

F25 Patch and repair as required to match existing construction and maintain existing 3/4 hour fire rating, refer to room finish schedule and spec's. (site verify)

F28 New removable guard and tie-off at existing guardrail location, refer to typ, details and structural drawings. (site verify) Provide P.Eng stamped shop drawings
by misc. metal Div.#5.

F30 Repair existing pre-eng roof framing at overhead jib crane location by misc. metal Div.#5. Refer to spec's, structural drawings & sheets A8-100/101 for details.

F31 New concrete slab and steel deck c/w new guard rails to accommodate new HVAC units. Refer to typ. details, structural, electrical and mechanical drawings.
(site verify size and location)

F32 Existing guards to be extended to 3' 6 1/8" and toe guards to be extended to 5" c/w yellow paint to accommodate new stairs, site verify. Provide P.Eng stamped
shop drawings by misc. metal Div.#5.

F36 New door hardware upgrades on existing door and frame, refer to door schedule and spec's.

F45 Existing mezzanine flooring to remain, ensure new construction is level with existing.

F46 New guard rail c/w yellow paint finish, refer to typical details and structural drawings. Provide P.Eng stamped shop drawings by misc. metal Div.#5.

F47 New mechanical louver c/w birdscreen, new c-channels and metal flashing. Refer to spec's, mechanical and structural drawings. (site verify)

F48 New furnace and HRV, refer to mechanical drawings.

F49 New electrical panels c/w 15.9mm fire retardant plywood, refer to electrical drawings

F51 New mechanical units c/w 4" high concrete housekeeping pads 6" around the equipment. Refer to spec's, structural and mechanical drawings. (site verify)

F57 New partitions in existing location c/w rubber base to match existing (provide sample for approval), patch and repair existing flooring & walls to accommodate
new work. Remove and reinstall ceiling tiles and grid as required.

F58 New guard at existing guardrail location, refer to typ, details and structural drawings. (site verify) Provide P.Eng stamped shop drawings by misc. metal Div.#5.

F61 Galvanized access ladder c/w cage, refer to spec's and structural drawings. Provide P.Eng stamped shop drawings by misc. metal Div.#5.

F63 Existing pre-engineered roof to remain, report any issues to architect.

F64 Galvanized platform c/w railings and grating, refer to structural and mechanical drawings. Provide P.Eng stamped shop drawings by misc. metal Div.#5.

F65 EPDM/Silicone universal round base pipe flashing at existing metal roof/new column locations. (site verify)

F70 New AHU on existing steel mezzanine, refer to structural and mechanical drawings.

F87 New Skyline non-penetrating (or app. equal) "4003 Series Walkway with Guardrail" w/ S-5 clamps on existing pre-eng roof, refer to structural & mechanical
drawings for layout. (provide P.Eng shop drawings by misc. metal Div.#5)

F89 New communications board c/w 15.9mm fire retardant plywood, refer to electrical drawings.

F90 New electrical panel and data rack c/w 15.9mm fire retardant plywood, refer to electrical drawings.

F94 New door and frame in existing partition, refer to door hardware schedule.

F95 New hot water tank, refer to mechanical drawings

F96 Install HVAC Equipment prior to installation of fire rated partitions, coordinate with HVAC sub-trade.

Floor Plan Legend

scale: 1/8" = 1'-0"A2-102

Roof Plan2
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Flooring Finish Plan & Notes

A2-103
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

1/8" = 1'-0"A2-103

1st Floor Level - Service Area Flooring Plan2

Floor Plan Legend

Floor Plan Notes

# Notes

F29 Refer to structural drawings for Service Pit repairs/upgrades.

F41 CASH ALLOWANCE - Approximate 13,000 sq ft of Kromoquartz SLD – Series 3000 covered with a solid colour Epoxal coating-
Epoxal 100HP Silver Grey with Medium Texture #55 Expoxal Flooring by Niagara Protective Coating, provide sample to owner
for approval. (site verify)

F66 New floor drains at existing locations, refer to OESN & Mechanical drawings.(site verify)

F67 Remove existing floor drain grate and provide new clean out cap. Refer to mechanical drawings. (site verify)

F68 Existing floor drain to remain, refer to mechanical drawings. (site verify)

F69 CASH ALLOWANCE - Install a nominal 1/4" kromoquartz sld epoxy mortar system abrade entire floor area to receive epoxal
coating (dry dustless surface prep, diamond grinders). sweep, vacuum and make ready for floor coating. (divots, holes to be
filled with epoxy paste.) as per manufacturers specification

F78 CASH ALLOWANCE - Patch and repair existing Niagara Protective Coatings - Epoxal 100HP Silver Grey with Medium Texture
#55 flooring as required to new work. (site verify)

F82 CASH ALLOWANCE - Approximate 4,000 sq ft of New Niagara Protective Coatings - Epoxal 100HP Silver Grey with Medium
Texture #55 flooring to match adjacent flooring. (site verify)

F86 CASH ALLOWANCE - New 6" reinforced concrete slab (approx. 1500 sq ft.). Refer to structural drawings.

F92 Contractor to provide waste receptacle for duration of flooring.

Demolition Notes

# Notes

D11 CASH ALLOWANCE - Locally breakout remove and dispose of existing concrete slab if thickness is
less than 4" (approx. 1500 sq ft.). Make good all materials, systems and finishes to receive new work.

D16 Locally grind existing concrete slab and create positive slope to new floor drains (approx. 1,800 sq ft).
Make good all materials, systems and finishes to receive new work. (site verify)

D22 Locally scan/x-ray all penetrations through walls or floors to accommodate new work (typ.). (site
verify)

J Feb 26, 2021 Issued for Tender
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C C
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C C

H

6'x6' 
Fork Lift 

Area

6'x6' 
Fork Lift 

Area

6'x12' Fork Lift Area

SHELVING PLAN LEGEND (CASH ALLOWANCE)

96" L X 24" D X 72" H
-

A

B

H

72" L X 24" D X 72" H

144" L X 48" D X 144" H

C 96" L X 30" D X 72" H

D 72" L X 24" D X 120" H

E 96" L X 18" D X 120" H

F 96" L X 30" D X 120" H

G 72" L X 30" D X 72" H

96" L X 24" D X 96" HI

72" L X 24" D X 96" HJ

96" L X 30" D X 96" HK

72" L X 30" D X 96" HL

Pallet Rack

Note:

1. Coordinate new shelving locations with lighting, ductwork, 
structure and existing conditions. 

2. Wide Span Shelving - System 800 (boltless assembly) c/w 
Wood Shelves or approved equal.
- Frames at each end
- 3 Beams levels
- 2 Extra support on 30" depths
- Load capacity labels on each shelf 

3. Pallet Rack (boltless assembly) 
- Frames at each end c/w post protector
- 3 beams levels
- Load capacity labels on each shelf 

4. Rack protections (x23), U-Line.ca Models H-6295 & H-3722 
or app. equal by shelving supplier.

Design Loads
- Refer to structural drawings for max. shelving design loads 
on each Mezzanine.

Racking Posts Plates
- Refer to structural drawings for plate and bolt sizes.

Shelving supplier to provide P. Eng shop drawings with 
Design Loads for each shelving unit and self, seismic 
reinforcement and bracing details

G

F

7 8 9

I I

I I

Ex. Tool Crib

4687 Queen Street Suite 2,  Niagara Falls,  Ontario,  L2E 2L9
TEL.   905-357-4441    FAX.   905-357-9203
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Shelving Layout

A2-104
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

scale: 3/16" = 1'-0"A2-104

1st Floor Level - Service Area - Shelving1

scale: 3/16" = 1'-0"A2-104

1st Floor Level - Tool Crib - Shelving2
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NORTH

SHELVING PLAN LEGEND (CASH ALLOWANCE)

96" L X 24" D X 72" H
-

A

B

H

72" L X 24" D X 72" H

144" L X 48" D X 144" H

C 96" L X 30" D X 72" H

D 72" L X 24" D X 120" H

E 96" L X 18" D X 120" H

F 96" L X 30" D X 120" H

G 72" L X 30" D X 72" H

96" L X 24" D X 96" HI

72" L X 24" D X 96" HJ

96" L X 30" D X 96" HK

72" L X 30" D X 96" HL

Pallet Rack

Note:

1. Coordinate new shelving locations with lighting, ductwork, 
structure and existing conditions. 

2. Wide Span Shelving - System 800 (boltless assembly) c/w 
Wood Shelves or approved equal.
- Frames at each end
- 3 Beams levels
- 2 Extra support on 30" depths
- Load capacity labels on each shelf 

3. Pallet Rack (boltless assembly) 
- Frames at each end c/w post protector
- 3 beams levels
- Load capacity labels on each shelf 

4. Rack protections (x23), U-Line.ca Models H-6295 & H-3722 
or app. equal by shelving supplier.

Design Loads
- Refer to structural drawings for max. shelving design loads 
on each Mezzanine.

Racking Posts Plates
- Refer to structural drawings for plate and bolt sizes.

Shelving supplier to provide P. Eng shop drawings with 
Design Loads for each shelving unit and self, seismic 
reinforcement and bracing details
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A

4'-1 3/4"

6'x6' 
Fork Lift 

Area

6'x6' 
Fork Lift 

Area

6'x12' Fork Lift Area

installed by city staff

Refer to structural drawings 
for max. shelving design 

loads on Mezzanine.

Refer to structural drawings 
for max. shelving design 

loads on Mezzanine.
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Shelving Layout -Mezz.

A2-105
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

scale: 3/16" = 1'-0"A2-105

Mezzanine - Shelving1
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0' - 0"

1st Floor Level - Service Area

8'
-0

" 
+

/-

3/4" plywood c/w 18 ga. stainless 
steel at 2'-0" o/c. max. at each 

side (site verify)

2 layers of 3/4" plywood c/w 16 ga. 
stainless steel  counter top c/w bullnosed 

front edge and trim skirt. at each side

3/4" plywood c/w 18ga. stainless steel  
counter top c/w bullnosed front edge 

and trim skirt at each side

8' - 0"

U/S of Mezzanine

co
or

 w
/s

ho
p 

dr
aw

in
gs

11
"

co
or

 w
/s

ho
p 

dr
aw

in
gs

3'
-9

"
3'

-4
"

New Parts

Counter
65

Existing 
Maintenance 

Garage

2'-0" 7 1/2" 2'-0"

Counter on top of  concrete block, 
fill top course solid

W2

65b

Double angle steel lintel c/w 3/4 
hour intumescent paint, refer to 
spec's and structural drawings

3/4 Fire Rated Rollup door, 
refer to door schedule

stainless steel 
millwork, refer to typ. 

detail

Millwork Note:
- Provide shop drawings for approval.
- Refer to spec's

Min. 250lbs counter top and brackets 
design load c/w labels, provide P.Eng 
shop drawings.

0' - 0"

1st Floor Level - Service Area

8' - 9 1/2"

East Mezzanine

5"
5'

-1
 1

/4
" 

+
/-

3'
-3

 1
/4

"

3/4" plywood c/w 18 ga. stainless 
steel at 2'-0" o/c. max. site verify

2 layers of 3/4" plywood c/w 16 ga. 
stainless steel counter top c/w 

bullnosed front edge and trim skirt

3/4" plywood c/w 18 ga. stainless 
steel counter top c/w bullnosed 

front edge and trim skirt

Extend counter on top of  concrete 
block, fill top course solid

Existing glazing and 
frames to remain, paint  

existing window frames. 
Refer to spec's

W2

Ex.

FL1a

8'
-9

 1
/2

" 
+

/-

3/4 hour 
intumescent paint on 

all exposed Mech. 
Penthouse steel, 

refer to spec's.

2'-7 1/2" +/-

Millwork Note:
- Provide shop drawings for approval.
- Refer to spec's

Min. 250lbs counter top and brackets 
design load c/w labels, provide P.Eng 
shop drawings. 
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e
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]
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[305 mm]
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[305 mm]
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]
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"

[9
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]
37

"

[9
39
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m

]
37

"

Provide P.Eng stamped 
shop drawings by misc. 

metal Div.#5.

7 
7/

8"
 m

ax
.

7 
1/

2"
 s

ite
 v

er
ify

13.976" max.
10 1/4" site verify

concrete tread w/nosing strip 
Refer to spec's.

primed and painted steel 
stringer (refer to structural)

welded pan support

welded angle on inside of 
stringer & bolt to floor w/ sstl 
acorn bolt & washer

welded pan tread

existing concrete slab 
to remain

welded riser support

Provide P.Eng stamped 
shop drawings by misc. 

metal Div.#5.

34
 1

/4
" 

m
in

. @
 s

ta
ir

refer to floor plans

1"Ø metal horizontal pipe

1 1/2"Ø metal horizontal 
pipe

1"Ø metal horizontal pipe

4"

42
 1

/8
" 

m
in

.

34
" 

m
in

.

38
" 

m
ax

38
 1

/4
" 

m
ax

. @
 s

ta
ir

SECTION VIEW SIDE VIEW

E
Q

E
Q

E
Q

E
Q

Provide P.Eng stamped 
shop drawings by misc. 

metal Div.#5.

3'
-5

 1
/2

" Metal horizontal pipe, 
refer to structural 
drawings.

Metal horizontal pipe, 
refer to structural 
drawings.

Metal vertical pipe, 
refer to structural 
drawings.

SECTION VIEW

1'
-5

 1
/2

"
2'

-0
"

refer to floor plans

6'-0" max.

Metal horizontal pipe, 
refer to structural 
drawings.

Metal horizontal pipe, refer 
to structural drawings.

Metal vertical pipe @ 
6'-0"± o/c. Refer to 
structural drawings.

ELEVATION VIEW

Refer to floor schedule 
for floor assemblies

3'
-6

 1
/8

"

Note:  
Paint guards yellow
Provide shop drawings stamped and signed by a professional engineer licenced in the province of Ontario by misc. metal Div.#5..

Metal base plates, 
refer to structural 
drawings.

1/4" Continuous 
toe guard

5" 1/4" Continuous toe guard

Remove and extend  
to 3' 6 1/8" at existing 
guards

Remove and extend  to 5" 
at existing toe guards

plywood panels c/w 18 ga. 
stainless steel on exposed 
surfaces, no sharp edges.  
(typ.)

line of floor

recessed pilaster strips

18 ga. stainless steel base

plywood adjustable shelf w/ 
18 ga. stainless steel on 
exposed surfaces, no 
sharp edges. 
- 1 required

1/
2"

3 
1/

2"
32

 1
/2

"

securely fasten unit to wall

securely fasten unit to wall

line of wall

1/
2"

1/
2"

22"

3'
-0

"

Note:
- Provide shop drawings for approval.
- Refer to spec's

4687 Queen Street Suite 2,  Niagara Falls,  Ontario,  L2E 2L9
TEL.   905-357-4441    FAX.   905-357-9203
WEB.     www.raimondoarchitects.com
EMAIL.  mail@raimondoarchitects.com

DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED 
AND SIGNED BY THE ARCHITECT.

DO NOT SCALE DRAWINGS.  REPORT ALL DISCREPANCIES TO THE 
ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
REMAIN THE PROPERTY OF THE ARCHITECT, AND ARE 
PROTECTED UNDER COPYRIGHT.  

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY FOR THE 
USE BY THE PARTY WITH WHOM THE DESIGN PROFESSIONAL HAS 
ENTERED INTO A CONTRACT AND THERE ARE NO 
REPRESENTATIONS OF ANY KIND MADE BY THE DESIGN 
PROFESSIONAL TO ANY PARTY WITH WHOM THE DESIGN 
PROFESSIONAL HAS NOT ENTERED INTO A CONTRACT.

DRAWN BY:DATE:

SCALE:

PROJECT NO.:

CHECKED:

A I M O N D O S S O C I A T E S AR 
INC ARCHITECTS 

15" 10" 0"5"

General Notes

Revisions

Key Plan

2/26/2021 1:29:29 PM

As indicated

J
:\

2
0
2
0
\ 2

0
-0

5
5
 ~

 C
it

y
 o

f 
N

ia
g

a
ra

 F
a
ll
s
 S

e
rv

ic
e
 C

e
n

te
r\

0
5
- D

ra
ft

in
g

\0
2
-R

e
v
i t

\2
0
-0

5
5
 ~

 C
it

y
 o

f 
N

ia
g

a
ra

 F
a
ll
s
 S

e
rv

ic
e
 C

e
n

tr
e
.r

v
t

JV ER

Typ. Section Details

A5-100
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

scale: 1" = 1'-0"A5-100

Typ. Detail at Roll-up Door and Counter2
scale: 1" = 1'-0"A5-100

Typ. Detail at  Stores Counter1

scale: 3/4" = 1'-0"A5-100

TYPICAL HANDRAIL TERMINATIONS3

scale:1 : 5A5-100

TYPICAL METAL STAIR W/ CONCRETE TREAD DETAIL5
scale:1 : 20A5-100

TYPICAL ROUND GUARDRAIL DETAIL AT STAIRS6

scale: 1" = 1'-0"A5-100

Typ. Guard at Mezzanine4

scale: 1 1/2" = 1'-0"A5-100

Typ. Detail at Millwork Shelf7
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door viewer

door lever (to not 
require tight grasping 
and twisting of the 
wrist)
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91
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a.
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NOTE: DETAILS AS PER O.B.C. 3.3.1.12 & 3.8.3.3

when door is in open position

860 mm for barrier free req.

vision panel

a.
f.f

. @
 b

a
rr

ie
r 

fr
ee

 u
ni

ts

≤ 
th

an
 9

00

in width
min. 7 mm

250 mm from latch side
not greater than

standard vision panel
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h
 s

id
e

he
ig

ht
 v

ar
ie

s 
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ef
er

 to
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oo
r 

sc
he

du
le

)

mounting zone

13 mm (1/2") gwb type-x

hollow metal door frame

92 mm (3 5/8")

13 mm (1/2") gwb

hollow metal door frame

92 mm (3 5/8")

hollow metal door frame

EQ EQ EQ EQ

Concrete block

door type | F

door type | SG

door type | GP

door type | DGPdoor type | Roll-up

Varies

V
ar

ie
s

3'
-3

 1
/4

"

3'-4"

Coordinate height with 
block wall and counter

6" 1'-11 3/4" 6"

Varies

3'
-8

"
2'

-3
 1

/2
"

7 
3/

4"

V
ar

ie
s

V
ar

ie
s

Varies

6" 1'-11 3/4" 6"

3'
-8

"
2'

-3
 1

/2
"

7 
3/

4"

door type | VP

3'-4" Varies

2'-0" 6" 6"

V
ar

ie
s

4'
-0

 1
/4

"
2'

-4
"

7 
3/

4"

Glass, refer 
to schedule

Glass, refer 
to schedule

0' - 0"

1st Floor Level - Service Area

-4' - 0"

Foundation

8' - 9 1/2"

East Mezzanine

C B A

16' - 0"

u/s of roof

Bx

3'
-3

 1
/4

" 
+

/-

7'
-2

 1
/2

" 
+

/-
8'

-9
 1

/2
" 

+
/-

4'
-0

" 
+

/-

Existing

Stores Office
78

New Mech.

Penthouse
115

Open to Existing 
Stores

13'-8" +/- 6'-4" +/- 19'-2 1/2" +/- 3 1/2" +/-

2 1/2" +/-

3 1/2" +/-

76a
78

Ex.
W2

FL1a

Ex.

P03

Ex.Ex.

Ex.

Outline of new 
foundations 
beyond, refer to 
structural drawings

Outline of new 
foundations 

beyond, refer 
to structural 

drawings

Existing 
foundations to 

remain

13 Risers

11'-2 1/2"

run

10 1/4"

ris
e

7 
1/

2"

Existing glazing 
and frames to 
remain

New steel beams and 
columns, refer to spec 
and structural drawings

All exposed 
Penthouse steel to 

have 3/4 Hour 
Intumescent Paint, 

refer to spec's

Stair, handrail and 
guards, refer to details 

on sheet A5-100, 
spec's and structural 

drawings

New S/S counter, 
refer to details on 
sheet A5-100

Existing concrete 
slab to remain

Roof and pre-eng 
structure to remain

Extend new partitions to u/s of existing 
roof/pre-eng structure c/w fire caulking 
and maintain 3/4 fire rating.(site verify)

New AHU c/w 4" 
concrete housekeeping 
pad, refer to mech. and 
str. drawings

INSTALL HVAC EQUIPMENT PRIOR 
TO PERIMETER FIRE RATED 

PARTITIONS

Condenser Unit
Galvanized HVAC platform, refer to 
structural and mechanical drawings.
Provide P.Eng stamped shop drawings 
by misc. metal Div.#5.

Confirm HVAC equipment and platform 
dimensions with structural and 
mechanical drawings

Galvanized access ladder, refer to 
structural drawings.
Provide P.Eng stamped shop drawings 
by misc. metal Div.#5.

Roof ladder 
connections, refer to 
structural drawings.

EPDM/Silicone universal round base 
pipe flashing at existing metal roof/new 
column locations. (site verify)

115

New spray foam 
insulation and 
concrete board, refer 
to floor plans & notes

Self adhering 
membrane, refer to 
spec's

Vapour barrier, 
refer to OESN 
drawings

Locally scan/x-ray 
all penetrations 
through walls or 

floors to 
accommodate new 

work (typ.). (site 
verify)

si
te

 v
er

ify

8'
-0

 3
/4

" 
+

/-

si
te

 v
er

ify

6'
-5

 1
/4

" 
+

/-

4687 Queen Street Suite 2,  Niagara Falls,  Ontario,  L2E 2L9
TEL.   905-357-4441    FAX.   905-357-9203
WEB.     www.raimondoarchitects.com
EMAIL.  mail@raimondoarchitects.com

DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED 
AND SIGNED BY THE ARCHITECT.

DO NOT SCALE DRAWINGS.  REPORT ALL DISCREPANCIES TO THE 
ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
REMAIN THE PROPERTY OF THE ARCHITECT, AND ARE 
PROTECTED UNDER COPYRIGHT.  

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY FOR THE 
USE BY THE PARTY WITH WHOM THE DESIGN PROFESSIONAL HAS 
ENTERED INTO A CONTRACT AND THERE ARE NO 
REPRESENTATIONS OF ANY KIND MADE BY THE DESIGN 
PROFESSIONAL TO ANY PARTY WITH WHOM THE DESIGN 
PROFESSIONAL HAS NOT ENTERED INTO A CONTRACT.

DRAWN BY:DATE:

SCALE:

PROJECT NO.:

CHECKED:

A I M O N D O S S O C I A T E S AR 
INC ARCHITECTS 

15" 10" 0"5"

General Notes

Revisions

Key Plan

2/26/2021 1:29:30 PM

As indicated

J
:\

2
0
2
0
\ 2

0
-0

5
5
 ~

 C
it

y
 o

f 
N

ia
g

a
ra

 F
a
ll
s
 S

e
rv

ic
e
 C

e
n

te
r\

0
5
- D

ra
ft

in
g

\0
2
-R

e
v
i t

\2
0
-0

5
5
 ~

 C
it

y
 o

f 
N

ia
g

a
ra

 F
a
ll
s
 S

e
rv

ic
e
 C

e
n

tr
e
.r

v
t

JV ER

Door + Frame Schedules &
Mech. Penthouse Section

A7-100
20-055

Municipal Service Centre

3200 Stanley Ave, Niagara Falls

City of Niagara Falls

TYP. DOOR & BARRIER FREE DOOR ELEVATION DETAILS

TYP. METAL JAMB DETAILS

Door Type Legend

Door Schedule (By Mark)

Mark

Unit Sizes Unit Info.

Hardware Set
Ele.Strike &
Card Reader

Weather
Stripping and
Door Sweep CommentsWidth Height Thickness Door Type Door Material Glass Type Frame Material

Door and
Frame
Finish Fire Rating

19a 3' - 0" 7' - 0" 0' - 1 3/4" F Hollow Metal N/A. Hollow Metal Paint 3/4 Hour Refer to Spec's Yes

19b 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing N/A. Existing Paint Existing Refer to Spec's For New Hardware Yes Yes Report any issues to Architect.

24 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing N/A. Existing Paint Existing Refer to Spec's For New Hardware Yes Report any issues to Architect.

25 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing Existing Existing Paint Existing Refer to Spec's For New Hardware Yes Report any issues to Architect.

25a 14' - 0" 10' - 0" Existing N/A. Existing Existing N/A. Refer to Spec's For New Hardware Report any issues to Architect.

42 3' - 0" 7' - 0" 0' - 1 3/4" GP Ins. Hollow Metal 1" Ins. Unit Ins. Hollow Metal Paint 1.5 Refer to Spec's Yes

42a 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing Existing Existing Paint Existing Refer to Spec's For New Hardware No Yes Report any issues to Architect.

49 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing N/A. Existing Paint Existing Refer to Spec's For New Hardware Yes Yes New Elec. Strike and Card Reader (both sides)

61 6' - 0" 7' - 0" 0' - 1 3/4" DGP Hollow Metal Firelite or App. Eq Existing Paint 1.5 Refer to Spec's Yes Yes New door in existing frame

61a 3' - 0" 7' - 0" 0' - 1 3/4" GP Hollow Metal Firelite or App. Eq Existing Paint 1.5 Refer to Spec's Yes Yes New door in existing frame

61b 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing N/A. Existing Paint Existing Refer to Spec's Yes Yes Report any issues to Architect.

61c 3' - 0" 7' - 0" 0' - 1 3/4" GP Ins. Hollow Metal 1" Ins. Unit Ins. Hollow Metal Paint 1.5 Refer to Spec's Yes Yes

61d 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing Existing Existing Paint Existing Refer to Spec's For New Hardware Yes Yes Report any issues to Architect.

61e 3' - 0" 7' - 0" 0' - 1 3/4" GP Hollow Metal Firelite or App. Eq Existing Paint 1.5 Refer to Spec's Yes Yes New doors in existing frame

61f 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing Existing Existing Paint Existing Refer to Spec's For New Hardware Yes Yes Existing door swing to be adjusted, report any issues to Architect.

61g 3' - 0" 7' - 0" 0' - 1 3/4" GP Hollow Metal 6mm Laminated Hollow Metal Paint N/A. Refer to Spec's Yes Fasten/welded to existing steel channel, provide new steel angles by misc. metal Div. #5

63a 3' - 0" 7' - 0" 0' - 1 3/4" GP Ins. Hollow Metal 1" Ins. Unit Existing Paint Refer to Spec's Yes Yes New door in existing frame

63b 3' - 0" 7' - 0" 0' - 1 3/4" VP Hollow Metal 6mm Laminated Existing Paint N/A. Refer to Spec's Yes New door in existing frame

63c 10' - 0" 10' - 0" Existing N/A. Existing Existing N/A. Refer to Spec's For New Hardware Report any issues to Architect.

63d 14' - 0" 10' - 0" Existing N/A. Existing Existing N/A. Refer to Spec's For New Hardware Report any issues to Architect.

64a 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing Existing Existing Paint Existing Refer to Spec's For New Hardware Yes Yes Report any issues to Architect.

64b 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing N/A. Existing Paint Existing Refer to Spec's For New Hardware Yes Report any issues to Architect.

65a 3' - 0" 7' - 0" 0' - 1 3/4" GP Hollow Metal N/A. Hollow Metal Paint 3/4 Hour Storage room lockset and closer Yes Yes Elec. Strike and Card Reader tied into Fire Alarm

65b 4' - 3" 3' - 9" Metal N/A. Metal Metal 3/4 Hour Fire-Rated Counter Shutter Wayne Dalton FireStar Model 550 or Cornell Model ERC10 or App Eq.

66a 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing Existing Existing Paint Existing Refer to Spec's For New Hardware Yes Yes Report any issues to Architect.

66b 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing Existing Existing Paint Existing Refer to Spec's For New Hardware Yes Yes Existing door swing to be adjusted, report any issues to Architect.

67 3' - 0" 7' - 0" 0' - 1 3/4" GP Hollow Metal Firelite or App. Eq Existing Paint Refer to Spec's Yes New door in existing frame

73 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing N/A. Existing Paint Existing Refer to Spec's For New Hardware Yes Report any issues to Architect.

76 14' - 0" 10' - 0" Existing N/A. Existing Existing N/A. Refer to Spec's For New Hardware Report any issues to Architect.

76a 3' - 0" 3' - 1 1/4" 0' - 1 3/4" SG Hollow Metal N/A. Hollow Metal Paint N/A. Refer to Spec's Half door

76b 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing Existing Existing Paint Existing Refer to Spec's For New Hardware Yes Report any issues to Architect.

78 2' - 8" 6' - 6" 0' - 1 3/4" GP Hollow Metal 6mm Laminated Hollow Metal Paint N/A. Refer to Spec's

101 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing N/A. Existing Paint Existing Refer to Spec's For New Hardware Yes Report any issues to Architect.

102a 2' - 8" 7' - 0" 0' - 1 3/4" F Wood N/A. Hollow Metal Paint N/A. Refer to Spec's Yes New door in existing opening

103 3' - 0" 7' - 0" 0' - 1 3/4" F Hollow Metal N/A. Hollow Metal Paint 3/4 Hour Refer to Spec's Yes

106 3' - 0" 7' - 0" 0' - 1 3/4" F Existing Existing Existing Paint Existing Refer to Spec's For New Hardware Yes Report any issues to Architect.

115 3' - 2" 7' - 0" 0' - 1 3/4" F Hollow Metal N/A. Hollow Metal Paint 3/4 Hour Refer to Spec's Yes Yes

118 3' - 0" 7' - 0" 0' - 1 3/4" F Hollow Metal N/A. Hollow Metal Paint 3/4 Hour Refer to Spec's

200 3' - 0" 7' - 0" 0' - 1 3/4" Existing Existing Existing Existing Paint Existing Refer to Spec's Yes Yes Report any issues to Architect.

Note:
1. Refer to cash allowance for hardware and Design Electronics
2. Refer to door hardware spec for additional info.
3. Site verify all door and frame sizes
4. Sand and repair existing door and frames for new paint finish.
5. Hinges to accommodate 170d swing.
6. Provide floor mounted door stop as per hardware schedule.
7. Extra heavy duty hinges
8. Steel stiffen all hollow metal doors.

scale: 3/8" = 1'-0"A7-100

Mech. Penthouse Section3

J Feb 26, 2021 Issued for Tender



Approx. 350sq ft of 
new metal stud in-fill c/w 
spray foam insulation & 
cement board at existing 
plywood locations, site 
verify. 

Refer to floor plan notes.

Photo #1 Photo #2 Photo #3

Photo #4 Photo #5

Approx. 350 sq ft of 
new metal stud in-fill c/w 
spray foam insulation & 
cement board at existing 
plywood locations, site 
verify. 

Refer to floor plan notes.

Approx. 240 sq ft of 
new metal stud in-fill c/w 
spray foam insulation & 
cement board at existing 
exposed insulation and 
pegboard, site verify. 

Refer to floor plan notes.

Approx. 300 sq ft of 
new metal stud in-fill c/w 
spray foam insulation & 
cement board at existing 
insulation, site verify. 

Refer to floor plan notes.

Approx. 100 sq ft, remove 
and replace concrete 
masonry, refer to structural 
drawings. 

Refer to floor plan notes.

Repair existing cracked 
foundation with new 
concrete in-fill, site verify. 

Photo #6

Photo #7 Photo #8

New metal stud in-fill c/w 
metal siding to match 
existing at existing door.

Refer to floor plan notes.

New metal stud in-fill c/w 
metal siding to match 
existing at existing door.

Refer to floor plan notes.

Approx. 100 sq ft of  
stonewool insulation to 
match existing at damaged 
pre-eng roof, site verify. 

Refer to floor plan notes.

Approx. 120sq ft of 
new metal stud in-fill c/w 
spray foam insulation & 
cement board at existing 
insulation, site verify. 

Refer to floor plan notes.

Approx. 220sq ft of 
new metal stud in-fill c/w 
spray foam insulation & 
cement board at existing 
insulation, site verify. 

Refer to floor plan notes.

1

2

3 4

5

6

7 8
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9

10 11

12

13

14

Remove all exposed rigid 
insulation, site verify all 
locations

Refer to floor plan notes.

Photo #9 Photo #10 Photo #11

Photo #12 Photo #13

Approx. 15 sq ft, remove 
and replace concrete 
masonry, refer to structural 
drawings. 

Refer to floor plan notes.

Approx. 5 sq ft, remove 
and replace base course, 
refer to structural 
drawings. 

Refer to floor plan notes.

Photo #14

Approx. areas of repairs at 
mortar/holes joints at 
concrete blocks locations, 
site verify. 

Approx. 15 sq ft, remove and 
replace base course, refer to 
structural drawings.

Refer to floor plan notes.

Approx. 5 sq ft, remove 
and replace base course, 
refer to structural 
drawings. 

Refer to floor plan notes.

Repair existing pre-eng 
roof framing. (site verify)

Refer to floor plan notes.
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FOUNDATION  PLAN

FOUNDATION PLAN NOTES

9
10

SECTION

SECTION

A

SECTION

GENERAL NOTES

L2E 6A3

4082 Portage Road, Unit 1

Niagara Falls, Ontario

PH: 905-357-2030   FX:  905-357-7183

ACA ENGINEERING

SERVICES LIMITED

AutoCAD SHX Text
ASSUMED FOOTINGS BELOW

AutoCAD SHX Text
2-24"x24" PAD FOOTINGS SAME THICKNESS AS EXISTING + 1" THICKER TO CLEAR TOP OF EXISTING. ADD 2-15M BTM. E.W.

AutoCAD SHX Text
10" THICK CONCRETE BEAM/WALL WITH BOTTOM SET 1" ABOVE EX. FOOTING AND TOP 8" BELOW TOP OF FLOOR SLAB. REINFORCE w/2-20M T & B & MID-DEPTH & 10M STIRRUPS @ 12" o.c.

AutoCAD SHX Text
4-15M VERTICAL AT EACH PAD INTO BEAM

AutoCAD SHX Text
ASSUMED FOOTING BELOW. FOR PRICING ASSUME 5'x5'

AutoCAD SHX Text
ADD 15M VERTICAL DOWELS 30" LG. SET IN  "  x 6" DP. 34"  x 6" DP.FIELD DRILLED HOLES @ 32" o.c. & FILLED WITH EPOXY BEFORE INSERTION

AutoCAD SHX Text
FOOTING TO REMAIN (IF EXISTS)

AutoCAD SHX Text
42"x42"x12" THK. CONCRETE PAD w/4-15M BTM. E.W. LOCATE BTM. OF FTGS. 3'-0" BELOW SLAB 

AutoCAD SHX Text
24"x24"x8" THK. CONCRETE PAD w/2-15M BTM. E.W.

AutoCAD SHX Text
12"x12" CONCRETE PIERS w/4-15M VERT. & 10M TIES @ 12" o.c., TYP.

AutoCAD SHX Text
18" = 1'-0"

AutoCAD SHX Text
ASSUMED FOOTING BELOW

AutoCAD SHX Text
S1

AutoCAD SHX Text
A

AutoCAD SHX Text
S1

AutoCAD SHX Text
B

AutoCAD SHX Text
FOR TENDERING PURPOSES ALLOW BASE OF NEW PAD FOOTINGS AT -4' BELOW SLAB

AutoCAD SHX Text
FOR TENDERING PURPOSES ONLY. BEAM MAY CHANGE DURING EXCAVATION STAGE

AutoCAD SHX Text
CJ

AutoCAD SHX Text
CJ

AutoCAD SHX Text
1. TOP OF SLAB ON GRADE AT 1ST FLOOR IS AT ELEVATION +0000, UNLESS NOTED OTHERWISE. TOP OF SLAB ON GRADE AT 1ST FLOOR IS AT ELEVATION +0000, UNLESS NOTED OTHERWISE. 2. FOOTINGS HAVE BEEN DESIGNED FOR A SAFE ALLOWABLE BEARING PRESSURE OF 150 kPa AND FACTORED BEARING PRESSURE OF 225 kPa ON NATIVE UNDISTURBED SOIL. FOOTINGS HAVE BEEN DESIGNED FOR A SAFE ALLOWABLE BEARING PRESSURE OF 150 kPa AND FACTORED BEARING PRESSURE OF 225 kPa ON NATIVE UNDISTURBED SOIL. BEARING PRESSURES TO BE VERIFIED BY GEOTECHNICAL INVESTIGATION AND REPORTED TO STRUCTURAL CONSULTANT.  3. UNDERSIDE OF FOOTINGS AT EXTERIOR OF BUILDING TO BE A MINIMUM 4' (1220mm) BELOW FINISHED EXTERIOR GRADE ELEVATION OR THE SAME AS EXISTING FOOTING UNDERSIDE OF FOOTINGS AT EXTERIOR OF BUILDING TO BE A MINIMUM 4' (1220mm) BELOW FINISHED EXTERIOR GRADE ELEVATION OR THE SAME AS EXISTING FOOTING ELEVATION WHICHEVER IS LOWEST. ALL FOOTINGS ARE TO BEAR ON NATIVE UNDISTURBED SOIL. 4. TYPICAL REPLACEMENT SLAB ON GRADE CONSTRUCTION:  6" (150mm) MIN. CONCRETE SLAB WITH WWF 6x6x  (152x152 MW18.7/MW18.7) ON MIN. 8" (200mm) GRANULAR TYPICAL REPLACEMENT SLAB ON GRADE CONSTRUCTION:  6" (150mm) MIN. CONCRETE SLAB WITH WWF 6x6x  (152x152 MW18.7/MW18.7) ON MIN. 8" (200mm) GRANULAR 66 (152x152 MW18.7/MW18.7) ON MIN. 8" (200mm) GRANULAR 'A' COMPACTED TO 100% SPMDD. 5. SEE ARCHITECTURAL DRAWINGS FOR SLOPES TO ANY DRAINS IN FLOOR AREAS.  MAINTAIN ALL STRUCTURAL THICKNESSES SHOWN.  SEE ARCHITECTURAL DRAWINGS FOR SLOPES TO ANY DRAINS IN FLOOR AREAS.  MAINTAIN ALL STRUCTURAL THICKNESSES SHOWN.  6. AT ALL LOCATIONS ON PLAN NOTED AS THUS              , PROVIDE A SAW CUT OR A CONSTRUCTION JOINT (SEE TYPICAL DETAILS 3.09). FINAL LOCATIONS OF CONTROL AT ALL LOCATIONS ON PLAN NOTED AS THUS              , PROVIDE A SAW CUT OR A CONSTRUCTION JOINT (SEE TYPICAL DETAILS 3.09). FINAL LOCATIONS OF CONTROL JOINTS MUST BE COORDINATED BETWEEN THE CONCRETE CONTRACTOR AND THE FLOOR FINISHING CONTRACTOR THROUGH THE OWNER. 7. CONCRETE CONTRACTOR TO COORDINATE WITH ALL TRADES THE LOCATION OF ALL PIPE SLEEVES THROUGH CONCRETE FOUNDATION WALLS. PIPE SLEEVES MAY NOT BE PLACED CONCRETE CONTRACTOR TO COORDINATE WITH ALL TRADES THE LOCATION OF ALL PIPE SLEEVES THROUGH CONCRETE FOUNDATION WALLS. PIPE SLEEVES MAY NOT BE PLACED WITHIN FOOTINGS. FOUNDATIONS MUST BE STEPPED DOWN TO ACCOMMODATE ELEVATION OF PIPE SLEEVES. REPORT ANY DISCREPANCIES TO ACA ENGINEERING SERVICES. 8. THE STRUCTURAL DRAWINGS MUST BE READ IN CONJUNCTION WITH THE ARCHITECTURAL DRAWINGS.THE STRUCTURAL DRAWINGS MUST BE READ IN CONJUNCTION WITH THE ARCHITECTURAL DRAWINGS.

AutoCAD SHX Text
EX. MEZZANINE LEVEL BEYOND

AutoCAD SHX Text
3-HSS3x3x0.188 WELDED TO EX. COLUMN & NEW C8 AT TOP OF MASONRY WALL

AutoCAD SHX Text
C8 CONT. AFFIXED w/ "  12" A.B. x 8" LG. + 2" HKS. @ 48" o.c. IN GROUT FILLED TOP COURSE

AutoCAD SHX Text
1st MASONRY COURSE SET DIRECTLY ON TOP OF EXISTING SLAB & FILLED SOLID WITH GROUT

AutoCAD SHX Text
14"= 1'-0"

AutoCAD SHX Text
L8x4x x6" LG. (LLV) WELDED TO 38x6" LG. (LLV) WELDED TO C8 & FASTENED TO MASONRY WALL w/2- " x6" LG. HILTI 34" x6" LG. HILTIHY-20 ANCHORS

AutoCAD SHX Text
6" x 18g @ 16" o.c. STUD WALL TO ROOF. PROVIDE MISC. TRACKS TO EX. ROOF PURLINS TO AFFIX STUDS RIGIDILY

AutoCAD SHX Text
DEFLECTION TRACK, TYP.

AutoCAD SHX Text
AHU-ST 2125#

AutoCAD SHX Text
MUA-G-E 1705#

AutoCAD SHX Text
4" THK. CONCRETE HOUSEKEEPING PADS w/WWF6x6x  REINF. @ MID-DEPTH & 66 REINF. @ MID-DEPTH & CHAMFERED EDGES. ADD 3-10M BENT DOWELS @ 2'-0" o.c. 2" INTO FLOOR

AutoCAD SHX Text
A

AutoCAD SHX Text
S1-S3

AutoCAD SHX Text
HSS3x3 CORNER BRACE

AutoCAD SHX Text
EX. REINFORCED RIGID FRAME BEAM

AutoCAD SHX Text
REMOVE TOP COURSE OF EX. MASONRY WALL LOCALLY AT EACH BEAM ABOVE. MAINTAIN MINIMUM 1" CLEARANCE  BELOW BEAM

AutoCAD SHX Text
10C MASONRY

AutoCAD SHX Text
10C MASONRY

AutoCAD SHX Text
ENSURE OPENING JAMB CORES ARE REINFORCED & FILLED SOLID WITH GROUT

AutoCAD SHX Text
EX. METAL ROOF

AutoCAD SHX Text
ALL PLATFORM STEEL TO BE GALVANIZED

AutoCAD SHX Text
GROUT FILL BLOCK CORES FOR 16" VERT. BELOW ALL NEW BEARING PLATES

AutoCAD SHX Text
B

AutoCAD SHX Text
S1-S3

AutoCAD SHX Text
10" THICK CONCRETE BEAM OVER TWO PAD FOOTINGS. REINFORCE w/2-20M TOP & BOTTOM & 10M STIRRUPS @ 12" o.c.

AutoCAD SHX Text
12"=1'-0"

AutoCAD SHX Text
24" x 24" CONCRETE PAD FOOTING AT SAME DEPTH AS EXISTING PAD FOOTING. TOP OF CONCRETE TO BE 1" ABOVE EXISTING PAD FOOTING

AutoCAD SHX Text
EXCAVATE AT EXTERIOR TO CONSTRUCT PAD FOOTING AND CONCRETE BEAM. BACKFILL OVER THE FOUNDATION

AutoCAD SHX Text
2-15M VERTICAL EACH END OF PAD FOOTINGS, TYP.

AutoCAD SHX Text
ADD 1" THICK COMPRESSIBLE FILLER UNDER BEAM BEFORE FORMING & POURING (NOT RIGID INSULATION)

AutoCAD SHX Text
LOCALLY REMOVE MASONRY WALL, AS REQUIRED, TO CONSTRUCT NEW FOUNDATION. MAKE GOOD AFTER

AutoCAD SHX Text
LOCALLY REMOVE CONCRETE & GRANULAR MATERIAL TO CONSTRUCT NEW FOUNDATION. POUR NEW 6" CONCRETE OVER MIN. 8" COMPACTED GRANULAR 'A'

AutoCAD SHX Text
WWF6x6x  ON C.L.66 ON C.L.

AutoCAD SHX Text
CONFIRM

AutoCAD SHX Text
CONFIRM

AutoCAD SHX Text
ROUGH COLD JOINT

AutoCAD SHX Text
PROVIDE 1 " GROUT 12" GROUT UNDER BASE PLATE

AutoCAD SHX Text
STUD WALL ABOVE

AutoCAD SHX Text
W12

AutoCAD SHX Text
C

AutoCAD SHX Text
S1

AutoCAD SHX Text
1  x0.125 STEEL POSTS, 12 x0.125 STEEL POSTS,TOP AND MID RAILS, TYPICAL

AutoCAD SHX Text
14" TOE PLATE 5" ABOVE GRATING

AutoCAD SHX Text
L3x3x  KNEE BRACES14 KNEE BRACES

AutoCAD SHX Text
HSS4 x0.25 WELDEDTO EX. BEAM ALL AROUND w/ " FILLETS14" FILLETS

AutoCAD SHX Text
W8/C8

AutoCAD SHX Text
OPENING IN GRATING AT LADDER

AutoCAD SHX Text
FLARE STRINGERS TO 2'-0" WIDE AT TOP

AutoCAD SHX Text
WELD OR CLIP LADDER TO STEEL BEAMS EACH SIDE

AutoCAD SHX Text
ALL PLATFORM & LADDER STEEL TO BE GALVANIZED

AutoCAD SHX Text
EX. STEEL ROOF BEAM

AutoCAD SHX Text
CONDENSER UNIT

AutoCAD SHX Text
5' HIGH STEEL HINGED DOOR w/ LOCK
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SEQUENCE OF OPERATION: AIR HANDLING UNIT AHU-ST THE UNIT SHALL RUN ACCORDING TO A USER DEFINABLE TIME SCHEDULE IN THE FOLLOWING MODES: OCCUPIED MODE:  THE UNIT SHALL MAINTAIN A 23.5°C (ADJUSTABLE) COOLING SETPOINT AND A 21°C (ADJUSTABLE) HEATING SETPOINT.CARBON DIOXIDE (CO2) CONTROL: THE CONTROLLER SHALL MEASURE THE RETURN AIR CO2 LEVELS AND MODULATE THE OUTSIDE AIR DAMPERS OPEN ON RISING CO2 CONCENTRATIONS, OVERRIDING NORMAL DAMPER OPERATION TO MAINTAIN A CO2 SETPOINT OF 750 PPM (ADJUSTABLE). ALARMS SHALL BE PROVIDED AS FOLLOWS: - HIGH RETURN AIR CARBON DIOXIDE CONCENTRATION: THE RETURN AIR CO2 CONCENTRATION IS >1000PPM (ADJUSTABLE). HIGH RETURN AIR CARBON DIOXIDE CONCENTRATION: THE RETURN AIR CO2 CONCENTRATION IS >1000PPM (ADJUSTABLE). UNOCCUPIED MODE (NIGHT SETBACK):  THE UNIT SHALL MAINTAIN A 29.5°C (ADJUSTABLE) COOLING SETPOINT AND A 13°C (ADJUSTABLE) HEATING SETPOINT.DEMAND LIMITING - ZONE SETPOINT OPTIMIZATION:  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 CONSUMPTION DROPS BELOW THE THRESHOLDS.  ZONE SETPOINT ADJUST: : THE OCCUPANT SHALL BE ABLE TO ADJUST THE ZONE TEMPERATURE HEATING AND COOLING SETPOINTS AT THE ZONE SENSOR.  ZONE OPTIMAL START:  THE UNIT SHALL USE AN OPTIMAL START ALGORITHM FOR MORNING START-UP. THE ALGORITHM SHALL MINIMIZE THE THE UNOCCUPIED WARM-UP OR COOL-DOWN PERIOD WHILE STILL ACHIEVING COMFORT CONDITIONS BY THE START OF SCHEDULED OCCUPIED PERIOD. ZONE UNOCCUPIED OVERRIDE:  A TIMED LOCAL OVERRIDE CONTROL SHALL ALLOW AN OCCUPANT TO OVERRIDE THE SCHEDULE AND PLACE THE UNIT INTO AN OCCUPIED MADE OF AN ADJUSTABLE PERIOD OF TIME. AT THE EXPIRATION OF THIS TIME, CONTROL OF THE UNIT SHALL AUTOMATICALLY RETURN TO THE SCHEDULE.  SUPPLY FAN  THE FAN SHALL RUN CONTINUOUSLY DURING OCCUPIED OR OPTIMAL START MODES AND O AN AS NEEDED BASIS FOR NIGHT SET BACK OPERATION, UNLESS SHUTDOW ON SAFETIES. TO PREVENT SHORT CYCLING, TH ERETURN FAN SHALL HAVE AN ADJUSTABLE MINIMUM RUNTIME. ALARMS SHALL BE PROVIDED AS FOLLOWS: - SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF - SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON - SUPPLY FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE (ADJUSTABLE) LIMIT. SUPPLY FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE (ADJUSTABLE) LIMIT. RETURN FAN  THE FAN SHALL RUN CONTINUOUSLY DURING OCCUPIED OR OPTIMAL START MODES AND ON AN AS NEEDED BASIS FOR NIGHT SET BACK OPERATION, UNLESS SHUTDOWN ON SAFETIES. TO PREVENT SHORT CYCLING, THE RETURN FAN SHALL HAVE AN ADJUSTABLE MINIMUM RUNTIME. ALARMS SHALL BE PROVIDED AS FOLLOWS: - RETURN FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF RETURN FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF - RETURN FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON RETURN FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON - RETURN FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE (ADJUSTABLE) LIMIT. RETURN FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE (ADJUSTABLE) LIMIT. COOLING STAGES  THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND STAGE THE COOLING TO MAINTAIN ITS COOLING SETPOINT. TO PREVENT SHORT CYCLING, THERE SHALL BE AN ADJUSTABLE DELAY BETWEEN STAGES, AND EACH STAGE SHALL HAVE A USER DEFINABLE (ADJUSTABLE) MINIMUM RUNTIME.  THE COOLING SHALL BE ENABLED WHENEVER THE OUTSIDE AIR TEMPERATURE IS GREATER THAN 15.5°C (ADJUSTABLE), THE ECONOMIZERIS DISABLED OR FULLY OPEN, THE ZONE TEMPERATURE IS ABOVE THE COOLING SETPOINT, AND THE SUPPLY FAN STATUS IS ON. GAS HEATING  THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND STAGE THE HEATING TO MAINTAIN ITS HEATING SETPOINT. TO PREVENT SHORT CYCLING, THERE SHALL BE A USER DEFINABLE (ADJUSTABLE) DELAY BETWEEN STAGES, AND EACH STAGE SHALL HAVE AN ADJUSTABLE MINIMUM RUNTIME.  THE HEATING SHALL BE ENABLED WHEN THE OUTSIDE AIR TEMPERATURE IS LESS THAN 18.5°C (ADJUSTABLE), THE ZONE TEMPERATUREIS BELOW THE HEATING SETPOINT, THE SUPPLY FAN STATUS IS ON, AND THE COOLING IS NOT ACTIVE. FREEZE PROTECTION  THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A FREEZESTAT STATUS.  ECONOMIZER  THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE ECONOMIZER DAMPERS IN SEQUENCE TO MAINTAIN A SETPOINT 1°C LESS THAN THE ZONE COOLING SETPOINT. THE OUTSIDE AIR DAMPERS SHALL MAINTAIN A MINIMUM ADJUSTABLE POSITIONOF 20% (ADJUSTABLE) OPEN WHENEVER OCCUPIED. THE ECONOMIZER SHALL BE ENABLED WHENEVER THE OUTSIDE AIR TEMPERATURE IS LESS THAN 18.5°C (ADJUSTABLE), THE OUTSIDE AIRTEMPERATURE IS LESS THAN THE RETURN AIR TEMPERATURE, AND THE SUPPLY FAN STATUS IS ON.  THE ECONOMIZER SHALL CLOSE WHEN THE MIXED AIR TEMPERATURE DROPS FROM 8°C TO 4.5°C (ADJUSTABLE), THE SUPPLY FANSTATUS SWITCHES OFF, OR THE FREEZESTAT IS TURNED ON. THE OUTSIDE AND EXHAUST AIR DAMPERS SHALL CLOSE AND THE RETURN AIR DAMPER SHALL OPEN WHEN THE UNIT IS OFF. DURING OPTIMAL START UP OR NIGHT SET BACK HEATING, THE MIXED AIR DAMPER SHALL OPERATE AS DESCRIBED IN THE OCCUPIED MODE EXCEPT THAT THE OUTSIDE AIR DAMPER SHALL MODULATE TO FULLY CLOSED.  MIXED AIR TEMPERATURE: THE CONTROLLER SHALL MONITOR THE MIXED AIR TEMPERATURE AND USE AS REQUIRED FOR ECONOMIZER CONTROL. ALARMS SHALL BE PROVIDED AS FOLLOWS: - HIGH MIXED AIR TEMP: THE MIXED AIR TEMPERATURE IS >33 C (ADJUSTABLE)  HIGH MIXED AIR TEMP: THE MIXED AIR TEMPERATURE IS >33°C (ADJUSTABLE)- LOW MIXED AIR TEMP: THE MIXED AIR TEMPERATURE IS <8 C (ADJUSTABLE)    LOW MIXED AIR TEMP: THE MIXED AIR TEMPERATURE IS <8°C (ADJUSTABLE)RETURN AIR TEMPERATURE: THE CONTROLLER SHALL MEASURE THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR ECONOMIZER  THE CONTROLLER SHALL MEASURE THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR ECONOMIZER THE CONTROLLER SHALL MEASURE THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR ECONOMIZER CONTROL ALARMS SHALL BE PROVIDED AS FOLLOWS: - HIGH RETURN AIR TEMP: THE RETURN AIR TEMPERATURE IS >33 C (ADJUSTABLE)  HIGH RETURN AIR TEMP: THE RETURN AIR TEMPERATURE IS >33°C (ADJUSTABLE)- LOW RETURN AIR TEMP: THE RETURN AIR TEMPERATURE IS <8 C (ADJUSTABLE) LOW RETURN AIR TEMP: THE RETURN AIR TEMPERATURE IS <8°C (ADJUSTABLE)
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SEQUENCE OF OPERATION: AIR HANDLING UNIT AHU-OC THE UNIT SHALL RUN ACCORDING TO A USER DEFINABLE TIME SCHEDULE IN THE FOLLOWING MODES: OCCUPIED MODE:  THE UNIT SHALL MAINTAIN A 23.5°C (ADJUSTABLE) COOLING SETPOINT AND A 21°C (ADJUSTABLE) HEATING SETPOINT.CARBON DIOXIDE (CO2) CONTROL: THE CONTROLLER SHALL MEASURE THE RETURN AIR CO2 LEVELS AND MODULATE THE OUTSIDE AIR DAMPERS OPEN ON RISING CO2 CONCENTRATIONS, OVERRIDING NORMAL DAMPER OPERATION TO MAINTAIN A CO2 SETPOINT OF 750 PPM (ADJUSTABLE). ALARMS SHALL BE PROVIDED AS FOLLOWS: - HIGH RETURN AIR CARBON DIOXIDE CONCENTRATION: THE RETURN AIR CO2 CONCENTRATION IS >1000PPM (ADJUSTABLE). HIGH RETURN AIR CARBON DIOXIDE CONCENTRATION: THE RETURN AIR CO2 CONCENTRATION IS >1000PPM (ADJUSTABLE). UNOCCUPIED MODE (NIGHT SETBACK):  THE UNIT SHALL MAINTAIN A 29.5°C (ADJUSTABLE) COOLING SETPOINT AND A 13°C (ADJUSTABLE) HEATING SETPOINT.DEMAND LIMITING - ZONE SETPOINT OPTIMIZATION:  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 CONSUMPTION DROPS BELOW THE THRESHOLDS.  ZONE SETPOINT ADJUST: : THE OCCUPANT SHALL BE ABLE TO ADJUST THE ZONE TEMPERATURE HEATING AND COOLING SETPOINTS AT THE ZONE SENSOR.  ZONE OPTIMAL START:  THE UNIT SHALL USE AN OPTIMAL START ALGORITHM FOR MORNING START-UP. THE ALGORITHM SHALL MINIMIZE THE THE UNOCCUPIED WARM-UP OR COOL-DOWN PERIOD WHILE STILL ACHIEVING COMFORT CONDITIONS BY THE START OF SCHEDULED OCCUPIED PERIOD. ZONE UNOCCUPIED OVERRIDE:  A TIMED LOCAL OVERRIDE CONTROL SHALL ALLOW AN OCCUPANT TO OVERRIDE THE SCHEDULE AND PLACE THE UNIT INTO AN OCCUPIED MADE OF AN ADJUSTABLE PERIOD OF TIME. AT THE EXPIRATION OF THIS TIME, CONTROL OF THE UNIT SHALL AUTOMATICALLY RETURN TO THE SCHEDULE.  SUPPLY FAN  THE FAN SHALL RUN CONTINUOUSLY DURING OCCUPIED OR OPTIMAL START MODES AND O AN AS NEEDED BASIS FOR NIGHT SET BACK OPERATION, UNLESS SHUTDOW ON SAFETIES. TO PREVENT SHORT CYCLING, TH ERETURN FAN SHALL HAVE AN ADJUSTABLE MINIMUM RUNTIME. ALARMS SHALL BE PROVIDED AS FOLLOWS: - SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF - SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON - SUPPLY FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE (ADJUSTABLE) LIMIT. SUPPLY FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE (ADJUSTABLE) LIMIT. RETURN FAN  THE FAN SHALL RUN CONTINUOUSLY DURING OCCUPIED OR OPTIMAL START MODES AND ON AN AS NEEDED BASIS FOR NIGHT SET BACK OPERATION, UNLESS SHUTDOWN ON SAFETIES. TO PREVENT SHORT CYCLING, THE RETURN FAN SHALL HAVE AN ADJUSTABLE MINIMUM RUNTIME. ALARMS SHALL BE PROVIDED AS FOLLOWS: - RETURN FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF RETURN FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF - RETURN FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON RETURN FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON - RETURN FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE (ADJUSTABLE) LIMIT. RETURN FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE (ADJUSTABLE) LIMIT. COOLING STAGES  THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND STAGE THE COOLING TO MAINTAIN ITS COOLING SETPOINT. TO PREVENT SHORT CYCLING, THERE SHALL BE AN ADJUSTABLE DELAY BETWEEN STAGES, AND EACH STAGE SHALL HAVE A USER DEFINABLE (ADJUSTABLE) MINIMUM RUNTIME.  THE COOLING SHALL BE ENABLED WHENEVER THE OUTSIDE AIR TEMPERATURE IS GREATER THAN 15.5°C (ADJUSTABLE), THE ECONOMIZERIS DISABLED OR FULLY OPEN, THE ZONE TEMPERATURE IS ABOVE THE COOLING SETPOINT, AND THE SUPPLY FAN STATUS IS ON. HEATING COIL VALVE  THE CONTROLLER SHALL MEASURE THE SUPPLY AIR TEMPERATURE AND MODULATE THE HEATING COIL VALVE TO MAINTAIN ITS HEATING SETPOINT.  THE HEATING SHALL BE ENABLED WHENEVER THE OUTSIDE AIR TEMPERATURE IS LESS THAN 18.5°C (ADJUSTABLE), THE SUPPLY FANSTATUS IS ON AND THE COOLING IS NOT ACTIVE.  THE HEATING COIL VALVE SHALL OPEN WHEN THE SUPPLY AIR TEMPERATURE DROP FROM 4.5°C TO 1.5°C (ADJUSTABLE) OR THEFREEZESTAT IS ON.  FREEZE PROTECTION  THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A FREEZESTAT STATUS.  ECONOMIZER  THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE ECONOMIZER DAMPERS IN SEQUENCE TO MAINTAIN A SETPOINT 1°C LESS THAN THE ZONE COOLING SETPOINT. THE OUTSIDE AIR DAMPERS SHALL MAINTAIN A MINIMUM ADJUSTABLE POSITIONOF 20% (ADJUSTABLE) OPEN WHENEVER OCCUPIED. THE ECONOMIZER SHALL BE ENABLED WHENEVER THE OUTSIDE AIR TEMPERATURE IS LESS THAN 18.5°C (ADJUSTABLE), THE OUTSIDE AIRTEMPERATURE IS LESS THAN THE RETURN AIR TEMPERATURE, AND THE SUPPLY FAN STATUS IS ON.  THE ECONOMIZER SHALL CLOSE WHEN THE MIXED AIR TEMPERATURE DROPS FROM 8°C TO 4.5°C (ADJUSTABLE), THE SUPPLY FANSTATUS SWITCHES OFF, OR THE FREEZESTAT IS TURNED ON. THE OUTSIDE AND EXHAUST AIR DAMPERS SHALL CLOSE AND THE RETURN AIR DAMPER SHALL OPEN WHEN THE UNIT IS OFF. DURING OPTIMAL START UP OR NIGHT SET BACK HEATING, THE MIXED AIR DAMPER SHALL OPERATE AS DESCRIBED IN THE OCCUPIED MODE EXCEPT THAT THE OUTSIDE AIR DAMPER SHALL MODULATE TO FULLY CLOSED.  MIXED AIR TEMPERATURE: THE CONTROLLER SHALL MONITOR THE MIXED AIR TEMPERATURE AND USE AS REQUIRED FOR ECONOMIZER CONTROL. ALARMS SHALL BE PROVIDED AS FOLLOWS: - HIGH MIXED AIR TEMP: THE MIXED AIR TEMPERATURE IS >33 C (ADJUSTABLE)  HIGH MIXED AIR TEMP: THE MIXED AIR TEMPERATURE IS >33°C (ADJUSTABLE)- LOW MIXED AIR TEMP: THE MIXED AIR TEMPERATURE IS <8 C (ADJUSTABLE)    LOW MIXED AIR TEMP: THE MIXED AIR TEMPERATURE IS <8°C (ADJUSTABLE)RETURN AIR TEMPERATURE: THE CONTROLLER SHALL MEASURE THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR ECONOMIZER  THE CONTROLLER SHALL MEASURE THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR ECONOMIZER THE CONTROLLER SHALL MEASURE THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR ECONOMIZER CONTROL ALARMS SHALL BE PROVIDED AS FOLLOWS: - HIGH RETURN AIR TEMP: THE RETURN AIR TEMPERATURE IS >33 C (ADJUSTABLE)  HIGH RETURN AIR TEMP: THE RETURN AIR TEMPERATURE IS >33°C (ADJUSTABLE)- LOW RETURN AIR TEMP: THE RETURN AIR TEMPERATURE IS <8 C (ADJUSTABLE)  LOW RETURN AIR TEMP: THE RETURN AIR TEMPERATURE IS <8°C (ADJUSTABLE)
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M-105

SPECIFICATIONS 1

AutoCAD SHX Text
1. GENERAL GENERAL 1.1. The scope of work is to provide mechanical serves relating to the upgrade of the existing HVAC The scope of work is to provide mechanical serves relating to the upgrade of the existing HVAC  scope of work is to provide mechanical serves relating to the upgrade of the existing HVAC scope of work is to provide mechanical serves relating to the upgrade of the existing HVAC  of work is to provide mechanical serves relating to the upgrade of the existing HVAC of work is to provide mechanical serves relating to the upgrade of the existing HVAC  work is to provide mechanical serves relating to the upgrade of the existing HVAC work is to provide mechanical serves relating to the upgrade of the existing HVAC  is to provide mechanical serves relating to the upgrade of the existing HVAC is to provide mechanical serves relating to the upgrade of the existing HVAC  to provide mechanical serves relating to the upgrade of the existing HVAC to provide mechanical serves relating to the upgrade of the existing HVAC  provide mechanical serves relating to the upgrade of the existing HVAC provide mechanical serves relating to the upgrade of the existing HVAC  mechanical serves relating to the upgrade of the existing HVAC mechanical serves relating to the upgrade of the existing HVAC  serves relating to the upgrade of the existing HVAC serves relating to the upgrade of the existing HVAC  relating to the upgrade of the existing HVAC relating to the upgrade of the existing HVAC  to the upgrade of the existing HVAC to the upgrade of the existing HVAC  the upgrade of the existing HVAC the upgrade of the existing HVAC  upgrade of the existing HVAC upgrade of the existing HVAC  of the existing HVAC of the existing HVAC  the existing HVAC the existing HVAC  existing HVAC existing HVAC  HVAC HVAC systems for the Niagara Falls Service Centre. HVAC systems include base building heating and  for the Niagara Falls Service Centre. HVAC systems include base building heating and for the Niagara Falls Service Centre. HVAC systems include base building heating and  the Niagara Falls Service Centre. HVAC systems include base building heating and the Niagara Falls Service Centre. HVAC systems include base building heating and  Niagara Falls Service Centre. HVAC systems include base building heating and Niagara Falls Service Centre. HVAC systems include base building heating and  Falls Service Centre. HVAC systems include base building heating and Falls Service Centre. HVAC systems include base building heating and  Service Centre. HVAC systems include base building heating and Service Centre. HVAC systems include base building heating and  Centre. HVAC systems include base building heating and Centre. HVAC systems include base building heating and  HVAC systems include base building heating and HVAC systems include base building heating and  systems include base building heating and systems include base building heating and  include base building heating and include base building heating and  base building heating and base building heating and  building heating and building heating and  heating and heating and  and and cooling, service garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and  service garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and service garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and  garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and  ventilation, shop ventilation, and general ventilation. Additionally, plumbing and ventilation, shop ventilation, and general ventilation. Additionally, plumbing and  shop ventilation, and general ventilation. Additionally, plumbing and shop ventilation, and general ventilation. Additionally, plumbing and  ventilation, and general ventilation. Additionally, plumbing and ventilation, and general ventilation. Additionally, plumbing and  and general ventilation. Additionally, plumbing and and general ventilation. Additionally, plumbing and  general ventilation. Additionally, plumbing and general ventilation. Additionally, plumbing and  ventilation. Additionally, plumbing and ventilation. Additionally, plumbing and  Additionally, plumbing and Additionally, plumbing and  plumbing and plumbing and  and and hydronic work is included to support the HVAC systems.     1.2. Perform all mechanical work detailed on these drawings to provide a complete and fully functional Perform all mechanical work detailed on these drawings to provide a complete and fully functional  all mechanical work detailed on these drawings to provide a complete and fully functional all mechanical work detailed on these drawings to provide a complete and fully functional  mechanical work detailed on these drawings to provide a complete and fully functional mechanical work detailed on these drawings to provide a complete and fully functional  work detailed on these drawings to provide a complete and fully functional work detailed on these drawings to provide a complete and fully functional  detailed on these drawings to provide a complete and fully functional detailed on these drawings to provide a complete and fully functional  on these drawings to provide a complete and fully functional on these drawings to provide a complete and fully functional  these drawings to provide a complete and fully functional these drawings to provide a complete and fully functional  drawings to provide a complete and fully functional drawings to provide a complete and fully functional  to provide a complete and fully functional to provide a complete and fully functional  provide a complete and fully functional provide a complete and fully functional  a complete and fully functional a complete and fully functional  complete and fully functional complete and fully functional  and fully functional and fully functional  fully functional fully functional  functional functional operating system to the satisfaction of the owner and mechanical consultant. 1.3. Where there is discrepancy between specified, or scheduled equipment, and information indicated Where there is discrepancy between specified, or scheduled equipment, and information indicated  there is discrepancy between specified, or scheduled equipment, and information indicated there is discrepancy between specified, or scheduled equipment, and information indicated  is discrepancy between specified, or scheduled equipment, and information indicated is discrepancy between specified, or scheduled equipment, and information indicated  discrepancy between specified, or scheduled equipment, and information indicated discrepancy between specified, or scheduled equipment, and information indicated  between specified, or scheduled equipment, and information indicated between specified, or scheduled equipment, and information indicated  specified, or scheduled equipment, and information indicated specified, or scheduled equipment, and information indicated  or scheduled equipment, and information indicated or scheduled equipment, and information indicated  scheduled equipment, and information indicated scheduled equipment, and information indicated  equipment, and information indicated equipment, and information indicated  and information indicated and information indicated  information indicated information indicated  indicated indicated elsewhere on the drawings, the most stringent shall apply. 1.4. Where there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, Where there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  apparent discrepancy of any kind, between any drawings, equipment tables, schedules, apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  discrepancy of any kind, between any drawings, equipment tables, schedules, discrepancy of any kind, between any drawings, equipment tables, schedules,  of any kind, between any drawings, equipment tables, schedules, of any kind, between any drawings, equipment tables, schedules,  any kind, between any drawings, equipment tables, schedules, any kind, between any drawings, equipment tables, schedules,  kind, between any drawings, equipment tables, schedules, kind, between any drawings, equipment tables, schedules,  between any drawings, equipment tables, schedules, between any drawings, equipment tables, schedules,  any drawings, equipment tables, schedules, any drawings, equipment tables, schedules,  drawings, equipment tables, schedules, drawings, equipment tables, schedules,  equipment tables, schedules, equipment tables, schedules,  tables, schedules, tables, schedules,  schedules, schedules, specifications, or other bid documents, notify the Consultant, for direction and clarification during the  or other bid documents, notify the Consultant, for direction and clarification during the or other bid documents, notify the Consultant, for direction and clarification during the  other bid documents, notify the Consultant, for direction and clarification during the other bid documents, notify the Consultant, for direction and clarification during the  bid documents, notify the Consultant, for direction and clarification during the bid documents, notify the Consultant, for direction and clarification during the  documents, notify the Consultant, for direction and clarification during the documents, notify the Consultant, for direction and clarification during the  notify the Consultant, for direction and clarification during the notify the Consultant, for direction and clarification during the  the Consultant, for direction and clarification during the the Consultant, for direction and clarification during the  Consultant, for direction and clarification during the Consultant, for direction and clarification during the  for direction and clarification during the for direction and clarification during the  direction and clarification during the direction and clarification during the  and clarification during the and clarification during the  clarification during the clarification during the  during the during the  the the tender period. 1.5. Consideration will not be granted for misunderstanding the intent of the contractual documents, the Consideration will not be granted for misunderstanding the intent of the contractual documents, the  will not be granted for misunderstanding the intent of the contractual documents, the will not be granted for misunderstanding the intent of the contractual documents, the  not be granted for misunderstanding the intent of the contractual documents, the not be granted for misunderstanding the intent of the contractual documents, the  be granted for misunderstanding the intent of the contractual documents, the be granted for misunderstanding the intent of the contractual documents, the  granted for misunderstanding the intent of the contractual documents, the granted for misunderstanding the intent of the contractual documents, the  for misunderstanding the intent of the contractual documents, the for misunderstanding the intent of the contractual documents, the  misunderstanding the intent of the contractual documents, the misunderstanding the intent of the contractual documents, the  the intent of the contractual documents, the the intent of the contractual documents, the  intent of the contractual documents, the intent of the contractual documents, the  of the contractual documents, the of the contractual documents, the  the contractual documents, the the contractual documents, the  contractual documents, the contractual documents, the  documents, the documents, the  the the extent of work to be performed, or the intent required to provide complete and fully operational and  of work to be performed, or the intent required to provide complete and fully operational and of work to be performed, or the intent required to provide complete and fully operational and  work to be performed, or the intent required to provide complete and fully operational and work to be performed, or the intent required to provide complete and fully operational and  to be performed, or the intent required to provide complete and fully operational and to be performed, or the intent required to provide complete and fully operational and  be performed, or the intent required to provide complete and fully operational and be performed, or the intent required to provide complete and fully operational and  performed, or the intent required to provide complete and fully operational and performed, or the intent required to provide complete and fully operational and  or the intent required to provide complete and fully operational and or the intent required to provide complete and fully operational and  the intent required to provide complete and fully operational and the intent required to provide complete and fully operational and  intent required to provide complete and fully operational and intent required to provide complete and fully operational and  required to provide complete and fully operational and required to provide complete and fully operational and  to provide complete and fully operational and to provide complete and fully operational and  provide complete and fully operational and provide complete and fully operational and  complete and fully operational and complete and fully operational and  and fully operational and and fully operational and  fully operational and fully operational and  operational and operational and  and and controlled systems upon completion installation. 1.6. Specified work described or indicated on drawings does not delegate function to any specified Specified work described or indicated on drawings does not delegate function to any specified  work described or indicated on drawings does not delegate function to any specified work described or indicated on drawings does not delegate function to any specified  described or indicated on drawings does not delegate function to any specified described or indicated on drawings does not delegate function to any specified  or indicated on drawings does not delegate function to any specified or indicated on drawings does not delegate function to any specified  indicated on drawings does not delegate function to any specified indicated on drawings does not delegate function to any specified  on drawings does not delegate function to any specified on drawings does not delegate function to any specified  drawings does not delegate function to any specified drawings does not delegate function to any specified  does not delegate function to any specified does not delegate function to any specified  not delegate function to any specified not delegate function to any specified  delegate function to any specified delegate function to any specified  function to any specified function to any specified  to any specified to any specified  any specified any specified  specified specified subcontractor or identify absolute contractual limits between mechanical or subcontractors. 1.7. Arrange for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: Arrange for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  Contact ARC Engineering Tel: (905) 643-8530 E-mail: Contact ARC Engineering Tel: (905) 643-8530 E-mail:  ARC Engineering Tel: (905) 643-8530 E-mail: ARC Engineering Tel: (905) 643-8530 E-mail:  Engineering Tel: (905) 643-8530 E-mail: Engineering Tel: (905) 643-8530 E-mail:  Tel: (905) 643-8530 E-mail: Tel: (905) 643-8530 E-mail:  (905) 643-8530 E-mail: (905) 643-8530 E-mail:  643-8530 E-mail: 643-8530 E-mail:  E-mail: E-mail: contact@arcengineering.ca. When ceiling tiles have been installed it will be necessary for the  When ceiling tiles have been installed it will be necessary for the When ceiling tiles have been installed it will be necessary for the  ceiling tiles have been installed it will be necessary for the ceiling tiles have been installed it will be necessary for the  tiles have been installed it will be necessary for the tiles have been installed it will be necessary for the  have been installed it will be necessary for the have been installed it will be necessary for the  been installed it will be necessary for the been installed it will be necessary for the  installed it will be necessary for the installed it will be necessary for the  it will be necessary for the it will be necessary for the  will be necessary for the will be necessary for the  be necessary for the be necessary for the  necessary for the necessary for the  for the for the  the the contractor to remove portions for inspection. 1.8. As a minimum, base building standards shall form the basis for this construction. Comply with As a minimum, base building standards shall form the basis for this construction. Comply with  a minimum, base building standards shall form the basis for this construction. Comply with a minimum, base building standards shall form the basis for this construction. Comply with  minimum, base building standards shall form the basis for this construction. Comply with minimum, base building standards shall form the basis for this construction. Comply with  base building standards shall form the basis for this construction. Comply with base building standards shall form the basis for this construction. Comply with  building standards shall form the basis for this construction. Comply with building standards shall form the basis for this construction. Comply with  standards shall form the basis for this construction. Comply with standards shall form the basis for this construction. Comply with  shall form the basis for this construction. Comply with shall form the basis for this construction. Comply with  form the basis for this construction. Comply with form the basis for this construction. Comply with  the basis for this construction. Comply with the basis for this construction. Comply with  basis for this construction. Comply with basis for this construction. Comply with  for this construction. Comply with for this construction. Comply with  this construction. Comply with this construction. Comply with  construction. Comply with construction. Comply with  Comply with Comply with  with with Landlord's requirements for system shutdown and connection. 1.9. Coordinate all work with base building work. Refer to base building drawings and specifications. Coordinate all work with base building work. Refer to base building drawings and specifications. 1.10. Codes and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections Codes and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  shall be strictly adhered to. Obtain necessary permits, approvals and inspections shall be strictly adhered to. Obtain necessary permits, approvals and inspections  be strictly adhered to. Obtain necessary permits, approvals and inspections be strictly adhered to. Obtain necessary permits, approvals and inspections  strictly adhered to. Obtain necessary permits, approvals and inspections strictly adhered to. Obtain necessary permits, approvals and inspections  adhered to. Obtain necessary permits, approvals and inspections adhered to. Obtain necessary permits, approvals and inspections  to. Obtain necessary permits, approvals and inspections to. Obtain necessary permits, approvals and inspections  Obtain necessary permits, approvals and inspections Obtain necessary permits, approvals and inspections  necessary permits, approvals and inspections necessary permits, approvals and inspections  permits, approvals and inspections permits, approvals and inspections  approvals and inspections approvals and inspections  and inspections and inspections  inspections inspections from the authorities having jurisdiction. 1.11. Permits and fees required by the authorities having jurisdiction shall be obtained and paid for by Permits and fees required by the authorities having jurisdiction shall be obtained and paid for by  and fees required by the authorities having jurisdiction shall be obtained and paid for by and fees required by the authorities having jurisdiction shall be obtained and paid for by  fees required by the authorities having jurisdiction shall be obtained and paid for by fees required by the authorities having jurisdiction shall be obtained and paid for by  required by the authorities having jurisdiction shall be obtained and paid for by required by the authorities having jurisdiction shall be obtained and paid for by  by the authorities having jurisdiction shall be obtained and paid for by by the authorities having jurisdiction shall be obtained and paid for by  the authorities having jurisdiction shall be obtained and paid for by the authorities having jurisdiction shall be obtained and paid for by  authorities having jurisdiction shall be obtained and paid for by authorities having jurisdiction shall be obtained and paid for by  having jurisdiction shall be obtained and paid for by having jurisdiction shall be obtained and paid for by  jurisdiction shall be obtained and paid for by jurisdiction shall be obtained and paid for by  shall be obtained and paid for by shall be obtained and paid for by  be obtained and paid for by be obtained and paid for by  obtained and paid for by obtained and paid for by  and paid for by and paid for by  paid for by paid for by  for by for by  by by this contractor. Include all applicable taxes. 1.12. Existing site conditions affecting the work of this trade shall be reviewed prior to tender submission. Existing site conditions affecting the work of this trade shall be reviewed prior to tender submission.  site conditions affecting the work of this trade shall be reviewed prior to tender submission. site conditions affecting the work of this trade shall be reviewed prior to tender submission.  conditions affecting the work of this trade shall be reviewed prior to tender submission. conditions affecting the work of this trade shall be reviewed prior to tender submission.  affecting the work of this trade shall be reviewed prior to tender submission. affecting the work of this trade shall be reviewed prior to tender submission.  the work of this trade shall be reviewed prior to tender submission. the work of this trade shall be reviewed prior to tender submission.  work of this trade shall be reviewed prior to tender submission. work of this trade shall be reviewed prior to tender submission.  of this trade shall be reviewed prior to tender submission. of this trade shall be reviewed prior to tender submission.  this trade shall be reviewed prior to tender submission. this trade shall be reviewed prior to tender submission.  trade shall be reviewed prior to tender submission. trade shall be reviewed prior to tender submission.  shall be reviewed prior to tender submission. shall be reviewed prior to tender submission.  be reviewed prior to tender submission. be reviewed prior to tender submission.  reviewed prior to tender submission. reviewed prior to tender submission.  prior to tender submission. prior to tender submission.  to tender submission. to tender submission.  tender submission. tender submission.  submission. submission. Contractor shall conduct ongoing reviews during demolition and construction and immediately notify  shall conduct ongoing reviews during demolition and construction and immediately notify shall conduct ongoing reviews during demolition and construction and immediately notify  conduct ongoing reviews during demolition and construction and immediately notify conduct ongoing reviews during demolition and construction and immediately notify  ongoing reviews during demolition and construction and immediately notify ongoing reviews during demolition and construction and immediately notify  reviews during demolition and construction and immediately notify reviews during demolition and construction and immediately notify  during demolition and construction and immediately notify during demolition and construction and immediately notify  demolition and construction and immediately notify demolition and construction and immediately notify  and construction and immediately notify and construction and immediately notify  construction and immediately notify construction and immediately notify  and immediately notify and immediately notify  immediately notify immediately notify  notify notify the consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall  consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall  of any deviations from drawing dimensions/details/schematics. Failure to do so shall of any deviations from drawing dimensions/details/schematics. Failure to do so shall  any deviations from drawing dimensions/details/schematics. Failure to do so shall any deviations from drawing dimensions/details/schematics. Failure to do so shall  deviations from drawing dimensions/details/schematics. Failure to do so shall deviations from drawing dimensions/details/schematics. Failure to do so shall  from drawing dimensions/details/schematics. Failure to do so shall from drawing dimensions/details/schematics. Failure to do so shall  drawing dimensions/details/schematics. Failure to do so shall drawing dimensions/details/schematics. Failure to do so shall  dimensions/details/schematics. Failure to do so shall dimensions/details/schematics. Failure to do so shall  Failure to do so shall Failure to do so shall  to do so shall to do so shall  do so shall do so shall  so shall so shall  shall shall not relieve contractor of full contract responsibility. 1.13. Cutting, patching and core drilling required by this trade shall be paid for by this contractor. Provide Cutting, patching and core drilling required by this trade shall be paid for by this contractor. Provide  patching and core drilling required by this trade shall be paid for by this contractor. Provide patching and core drilling required by this trade shall be paid for by this contractor. Provide  and core drilling required by this trade shall be paid for by this contractor. Provide and core drilling required by this trade shall be paid for by this contractor. Provide  core drilling required by this trade shall be paid for by this contractor. Provide core drilling required by this trade shall be paid for by this contractor. Provide  drilling required by this trade shall be paid for by this contractor. Provide drilling required by this trade shall be paid for by this contractor. Provide  required by this trade shall be paid for by this contractor. Provide required by this trade shall be paid for by this contractor. Provide  by this trade shall be paid for by this contractor. Provide by this trade shall be paid for by this contractor. Provide  this trade shall be paid for by this contractor. Provide this trade shall be paid for by this contractor. Provide  trade shall be paid for by this contractor. Provide trade shall be paid for by this contractor. Provide  shall be paid for by this contractor. Provide shall be paid for by this contractor. Provide  be paid for by this contractor. Provide be paid for by this contractor. Provide  paid for by this contractor. Provide paid for by this contractor. Provide  for by this contractor. Provide for by this contractor. Provide  by this contractor. Provide by this contractor. Provide  this contractor. Provide this contractor. Provide  contractor. Provide contractor. Provide  Provide Provide details of new opening through structural components for engineer's approval. Incur all costs related  of new opening through structural components for engineer's approval. Incur all costs related of new opening through structural components for engineer's approval. Incur all costs related  new opening through structural components for engineer's approval. Incur all costs related new opening through structural components for engineer's approval. Incur all costs related  opening through structural components for engineer's approval. Incur all costs related opening through structural components for engineer's approval. Incur all costs related  through structural components for engineer's approval. Incur all costs related through structural components for engineer's approval. Incur all costs related  structural components for engineer's approval. Incur all costs related structural components for engineer's approval. Incur all costs related  components for engineer's approval. Incur all costs related components for engineer's approval. Incur all costs related  for engineer's approval. Incur all costs related for engineer's approval. Incur all costs related  engineer's approval. Incur all costs related engineer's approval. Incur all costs related  approval. Incur all costs related approval. Incur all costs related  Incur all costs related Incur all costs related  all costs related all costs related  costs related costs related  related related for structural approval. 1.14. Fire stop shall be ULC listed for the required separation and provided at all pipe and duct Fire stop shall be ULC listed for the required separation and provided at all pipe and duct  stop shall be ULC listed for the required separation and provided at all pipe and duct stop shall be ULC listed for the required separation and provided at all pipe and duct  shall be ULC listed for the required separation and provided at all pipe and duct shall be ULC listed for the required separation and provided at all pipe and duct  be ULC listed for the required separation and provided at all pipe and duct be ULC listed for the required separation and provided at all pipe and duct  ULC listed for the required separation and provided at all pipe and duct ULC listed for the required separation and provided at all pipe and duct  listed for the required separation and provided at all pipe and duct listed for the required separation and provided at all pipe and duct  for the required separation and provided at all pipe and duct for the required separation and provided at all pipe and duct  the required separation and provided at all pipe and duct the required separation and provided at all pipe and duct  required separation and provided at all pipe and duct required separation and provided at all pipe and duct  separation and provided at all pipe and duct separation and provided at all pipe and duct  and provided at all pipe and duct and provided at all pipe and duct  provided at all pipe and duct provided at all pipe and duct  at all pipe and duct at all pipe and duct  all pipe and duct all pipe and duct  pipe and duct pipe and duct  and duct and duct  duct duct penetrations through rated assemblies. 1.15. Premium time costs shall be included for work outside of normal working hours.  Comply with Premium time costs shall be included for work outside of normal working hours.  Comply with  time costs shall be included for work outside of normal working hours.  Comply with time costs shall be included for work outside of normal working hours.  Comply with  costs shall be included for work outside of normal working hours.  Comply with costs shall be included for work outside of normal working hours.  Comply with  shall be included for work outside of normal working hours.  Comply with shall be included for work outside of normal working hours.  Comply with  be included for work outside of normal working hours.  Comply with be included for work outside of normal working hours.  Comply with  included for work outside of normal working hours.  Comply with included for work outside of normal working hours.  Comply with  for work outside of normal working hours.  Comply with for work outside of normal working hours.  Comply with  work outside of normal working hours.  Comply with work outside of normal working hours.  Comply with  outside of normal working hours.  Comply with outside of normal working hours.  Comply with  of normal working hours.  Comply with of normal working hours.  Comply with  normal working hours.  Comply with normal working hours.  Comply with  working hours.  Comply with working hours.  Comply with  hours.  Comply with hours.  Comply with   Comply with  Comply with Comply with  with with construction schedule prepared by Management. 1.16. Flashing and counter flashing for exterior penetrations or water-proofed floors shall be provided Flashing and counter flashing for exterior penetrations or water-proofed floors shall be provided  and counter flashing for exterior penetrations or water-proofed floors shall be provided and counter flashing for exterior penetrations or water-proofed floors shall be provided  counter flashing for exterior penetrations or water-proofed floors shall be provided counter flashing for exterior penetrations or water-proofed floors shall be provided  flashing for exterior penetrations or water-proofed floors shall be provided flashing for exterior penetrations or water-proofed floors shall be provided  for exterior penetrations or water-proofed floors shall be provided for exterior penetrations or water-proofed floors shall be provided  exterior penetrations or water-proofed floors shall be provided exterior penetrations or water-proofed floors shall be provided  penetrations or water-proofed floors shall be provided penetrations or water-proofed floors shall be provided  or water-proofed floors shall be provided or water-proofed floors shall be provided  water-proofed floors shall be provided water-proofed floors shall be provided  floors shall be provided floors shall be provided  shall be provided shall be provided  be provided be provided  provided provided under this contract. 1.17. Shop drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or Shop drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  shall be complete with contractors reviewed stamp. Submit four (4) copies and/or shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  be complete with contractors reviewed stamp. Submit four (4) copies and/or be complete with contractors reviewed stamp. Submit four (4) copies and/or  complete with contractors reviewed stamp. Submit four (4) copies and/or complete with contractors reviewed stamp. Submit four (4) copies and/or  with contractors reviewed stamp. Submit four (4) copies and/or with contractors reviewed stamp. Submit four (4) copies and/or  contractors reviewed stamp. Submit four (4) copies and/or contractors reviewed stamp. Submit four (4) copies and/or  reviewed stamp. Submit four (4) copies and/or reviewed stamp. Submit four (4) copies and/or  stamp. Submit four (4) copies and/or stamp. Submit four (4) copies and/or  Submit four (4) copies and/or Submit four (4) copies and/or  four (4) copies and/or four (4) copies and/or  (4) copies and/or (4) copies and/or  copies and/or copies and/or  and/or and/or one (1) electronic copy of all shop drawings. Allow one (1) week for consultant's review. 1.18. Base bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this Base bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this  bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this  equipment and suppliers in Base Building Mechanical Specifications shall apply to this equipment and suppliers in Base Building Mechanical Specifications shall apply to this  and suppliers in Base Building Mechanical Specifications shall apply to this and suppliers in Base Building Mechanical Specifications shall apply to this  suppliers in Base Building Mechanical Specifications shall apply to this suppliers in Base Building Mechanical Specifications shall apply to this  in Base Building Mechanical Specifications shall apply to this in Base Building Mechanical Specifications shall apply to this  Base Building Mechanical Specifications shall apply to this Base Building Mechanical Specifications shall apply to this  Building Mechanical Specifications shall apply to this Building Mechanical Specifications shall apply to this  Mechanical Specifications shall apply to this Mechanical Specifications shall apply to this  Specifications shall apply to this Specifications shall apply to this  shall apply to this shall apply to this  apply to this apply to this  to this to this  this this contract.  1.19. If the Contractor chooses to submit alternates: If the Contractor chooses to submit alternates: 1.19.1. Contractor to submit alternates in addition to base bid products, and show savings by utilizing Contractor to submit alternates in addition to base bid products, and show savings by utilizing  to submit alternates in addition to base bid products, and show savings by utilizing to submit alternates in addition to base bid products, and show savings by utilizing  submit alternates in addition to base bid products, and show savings by utilizing submit alternates in addition to base bid products, and show savings by utilizing  alternates in addition to base bid products, and show savings by utilizing alternates in addition to base bid products, and show savings by utilizing  in addition to base bid products, and show savings by utilizing in addition to base bid products, and show savings by utilizing  addition to base bid products, and show savings by utilizing addition to base bid products, and show savings by utilizing  to base bid products, and show savings by utilizing to base bid products, and show savings by utilizing  base bid products, and show savings by utilizing base bid products, and show savings by utilizing  bid products, and show savings by utilizing bid products, and show savings by utilizing  products, and show savings by utilizing products, and show savings by utilizing  and show savings by utilizing and show savings by utilizing  show savings by utilizing show savings by utilizing  savings by utilizing savings by utilizing  by utilizing by utilizing  utilizing utilizing alternates. Where modifications to the work of Other Trades are required as a result or part of the  Where modifications to the work of Other Trades are required as a result or part of the Where modifications to the work of Other Trades are required as a result or part of the  modifications to the work of Other Trades are required as a result or part of the modifications to the work of Other Trades are required as a result or part of the  to the work of Other Trades are required as a result or part of the to the work of Other Trades are required as a result or part of the  the work of Other Trades are required as a result or part of the the work of Other Trades are required as a result or part of the  work of Other Trades are required as a result or part of the work of Other Trades are required as a result or part of the  of Other Trades are required as a result or part of the of Other Trades are required as a result or part of the  Other Trades are required as a result or part of the Other Trades are required as a result or part of the  Trades are required as a result or part of the Trades are required as a result or part of the  are required as a result or part of the are required as a result or part of the  required as a result or part of the required as a result or part of the  as a result or part of the as a result or part of the  a result or part of the a result or part of the  result or part of the result or part of the  or part of the or part of the  part of the part of the  of the of the  the the alternative offered, include the cost of said modifications in the alternative price offered. 1.19.2. Contractor responsible for ensuring alternate equipment meets physical requirements of existing site Contractor responsible for ensuring alternate equipment meets physical requirements of existing site  responsible for ensuring alternate equipment meets physical requirements of existing site responsible for ensuring alternate equipment meets physical requirements of existing site  for ensuring alternate equipment meets physical requirements of existing site for ensuring alternate equipment meets physical requirements of existing site  ensuring alternate equipment meets physical requirements of existing site ensuring alternate equipment meets physical requirements of existing site  alternate equipment meets physical requirements of existing site alternate equipment meets physical requirements of existing site  equipment meets physical requirements of existing site equipment meets physical requirements of existing site  meets physical requirements of existing site meets physical requirements of existing site  physical requirements of existing site physical requirements of existing site  requirements of existing site requirements of existing site  of existing site of existing site  existing site existing site  site site conditions to remain and proposed design with respect to but not limited to: size, weight, service  to remain and proposed design with respect to but not limited to: size, weight, service to remain and proposed design with respect to but not limited to: size, weight, service  remain and proposed design with respect to but not limited to: size, weight, service remain and proposed design with respect to but not limited to: size, weight, service  and proposed design with respect to but not limited to: size, weight, service and proposed design with respect to but not limited to: size, weight, service  proposed design with respect to but not limited to: size, weight, service proposed design with respect to but not limited to: size, weight, service  design with respect to but not limited to: size, weight, service design with respect to but not limited to: size, weight, service  with respect to but not limited to: size, weight, service with respect to but not limited to: size, weight, service  respect to but not limited to: size, weight, service respect to but not limited to: size, weight, service  to but not limited to: size, weight, service to but not limited to: size, weight, service  but not limited to: size, weight, service but not limited to: size, weight, service  not limited to: size, weight, service not limited to: size, weight, service  limited to: size, weight, service limited to: size, weight, service  to: size, weight, service to: size, weight, service  size, weight, service size, weight, service  weight, service weight, service  service service access clearances, duct connection arrangement, & air intake clearances. 1.19.3. Contractor responsible for ensuring alternate equipment meets functions and performance Contractor responsible for ensuring alternate equipment meets functions and performance  responsible for ensuring alternate equipment meets functions and performance responsible for ensuring alternate equipment meets functions and performance  for ensuring alternate equipment meets functions and performance for ensuring alternate equipment meets functions and performance  ensuring alternate equipment meets functions and performance ensuring alternate equipment meets functions and performance  alternate equipment meets functions and performance alternate equipment meets functions and performance  equipment meets functions and performance equipment meets functions and performance  meets functions and performance meets functions and performance  functions and performance functions and performance  and performance and performance  performance performance specifications specified in schedule and/or shown on Drawings. 1.20. Equipment substitutions after award of contract will not be considered without written explanation and Equipment substitutions after award of contract will not be considered without written explanation and  substitutions after award of contract will not be considered without written explanation and substitutions after award of contract will not be considered without written explanation and  after award of contract will not be considered without written explanation and after award of contract will not be considered without written explanation and  award of contract will not be considered without written explanation and award of contract will not be considered without written explanation and  of contract will not be considered without written explanation and of contract will not be considered without written explanation and  contract will not be considered without written explanation and contract will not be considered without written explanation and  will not be considered without written explanation and will not be considered without written explanation and  not be considered without written explanation and not be considered without written explanation and  be considered without written explanation and be considered without written explanation and  considered without written explanation and considered without written explanation and  without written explanation and without written explanation and  written explanation and written explanation and  explanation and explanation and  and and consultant's written authorization. The quality and performance characteristics of substituted product  written authorization. The quality and performance characteristics of substituted product written authorization. The quality and performance characteristics of substituted product  authorization. The quality and performance characteristics of substituted product authorization. The quality and performance characteristics of substituted product  The quality and performance characteristics of substituted product The quality and performance characteristics of substituted product  quality and performance characteristics of substituted product quality and performance characteristics of substituted product  and performance characteristics of substituted product and performance characteristics of substituted product  performance characteristics of substituted product performance characteristics of substituted product  characteristics of substituted product characteristics of substituted product  of substituted product of substituted product  substituted product substituted product  product product shall be equivalent to the specified product. All substitute products shall be approved by consultants.  be equivalent to the specified product. All substitute products shall be approved by consultants. be equivalent to the specified product. All substitute products shall be approved by consultants.  equivalent to the specified product. All substitute products shall be approved by consultants. equivalent to the specified product. All substitute products shall be approved by consultants.  to the specified product. All substitute products shall be approved by consultants. to the specified product. All substitute products shall be approved by consultants.  the specified product. All substitute products shall be approved by consultants. the specified product. All substitute products shall be approved by consultants.  specified product. All substitute products shall be approved by consultants. specified product. All substitute products shall be approved by consultants.  product. All substitute products shall be approved by consultants. product. All substitute products shall be approved by consultants.  All substitute products shall be approved by consultants. All substitute products shall be approved by consultants.  substitute products shall be approved by consultants. substitute products shall be approved by consultants.  products shall be approved by consultants. products shall be approved by consultants.  shall be approved by consultants. shall be approved by consultants.  be approved by consultants. be approved by consultants.  approved by consultants. approved by consultants.  by consultants. by consultants.  consultants. consultants. Any additional costs incurred by all trades for substituted equipment installation must be incurred by  additional costs incurred by all trades for substituted equipment installation must be incurred by additional costs incurred by all trades for substituted equipment installation must be incurred by  costs incurred by all trades for substituted equipment installation must be incurred by costs incurred by all trades for substituted equipment installation must be incurred by  incurred by all trades for substituted equipment installation must be incurred by incurred by all trades for substituted equipment installation must be incurred by  by all trades for substituted equipment installation must be incurred by by all trades for substituted equipment installation must be incurred by  all trades for substituted equipment installation must be incurred by all trades for substituted equipment installation must be incurred by  trades for substituted equipment installation must be incurred by trades for substituted equipment installation must be incurred by  for substituted equipment installation must be incurred by for substituted equipment installation must be incurred by  substituted equipment installation must be incurred by substituted equipment installation must be incurred by  equipment installation must be incurred by equipment installation must be incurred by  installation must be incurred by installation must be incurred by  must be incurred by must be incurred by  be incurred by be incurred by  incurred by incurred by  by by this contract. 1.21. Control wiring and devices shall be provided under this contract. Control wiring and devices shall be provided under this contract. 1.22. Electrical devices shall be provided for all Division 15 equipment, including load side wiring, starters, Electrical devices shall be provided for all Division 15 equipment, including load side wiring, starters,  devices shall be provided for all Division 15 equipment, including load side wiring, starters, devices shall be provided for all Division 15 equipment, including load side wiring, starters,  shall be provided for all Division 15 equipment, including load side wiring, starters, shall be provided for all Division 15 equipment, including load side wiring, starters,  be provided for all Division 15 equipment, including load side wiring, starters, be provided for all Division 15 equipment, including load side wiring, starters,  provided for all Division 15 equipment, including load side wiring, starters, provided for all Division 15 equipment, including load side wiring, starters,  for all Division 15 equipment, including load side wiring, starters, for all Division 15 equipment, including load side wiring, starters,  all Division 15 equipment, including load side wiring, starters, all Division 15 equipment, including load side wiring, starters,  Division 15 equipment, including load side wiring, starters, Division 15 equipment, including load side wiring, starters,  15 equipment, including load side wiring, starters, 15 equipment, including load side wiring, starters,  equipment, including load side wiring, starters, equipment, including load side wiring, starters,  including load side wiring, starters, including load side wiring, starters,  load side wiring, starters, load side wiring, starters,  side wiring, starters, side wiring, starters,  wiring, starters, wiring, starters,  starters, starters, disconnect, etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  Verify and coordinate voltage, phase, and short circuit interrupting capacity with the Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  and coordinate voltage, phase, and short circuit interrupting capacity with the and coordinate voltage, phase, and short circuit interrupting capacity with the  coordinate voltage, phase, and short circuit interrupting capacity with the coordinate voltage, phase, and short circuit interrupting capacity with the  voltage, phase, and short circuit interrupting capacity with the voltage, phase, and short circuit interrupting capacity with the  phase, and short circuit interrupting capacity with the phase, and short circuit interrupting capacity with the  and short circuit interrupting capacity with the and short circuit interrupting capacity with the  short circuit interrupting capacity with the short circuit interrupting capacity with the  circuit interrupting capacity with the circuit interrupting capacity with the  interrupting capacity with the interrupting capacity with the  capacity with the capacity with the  with the with the  the the electrical contractor prior to ordering equipment. Provide conduit and wiring materials and methods  contractor prior to ordering equipment. Provide conduit and wiring materials and methods contractor prior to ordering equipment. Provide conduit and wiring materials and methods  prior to ordering equipment. Provide conduit and wiring materials and methods prior to ordering equipment. Provide conduit and wiring materials and methods  to ordering equipment. Provide conduit and wiring materials and methods to ordering equipment. Provide conduit and wiring materials and methods  ordering equipment. Provide conduit and wiring materials and methods ordering equipment. Provide conduit and wiring materials and methods  equipment. Provide conduit and wiring materials and methods equipment. Provide conduit and wiring materials and methods  Provide conduit and wiring materials and methods Provide conduit and wiring materials and methods  conduit and wiring materials and methods conduit and wiring materials and methods  and wiring materials and methods and wiring materials and methods  wiring materials and methods wiring materials and methods  materials and methods materials and methods  and methods and methods  methods methods in strict accordance with Division 16 requirements. 1.23. Access doors shall be provided for all inaccessible mechanical equipment and services requiring Access doors shall be provided for all inaccessible mechanical equipment and services requiring  doors shall be provided for all inaccessible mechanical equipment and services requiring doors shall be provided for all inaccessible mechanical equipment and services requiring  shall be provided for all inaccessible mechanical equipment and services requiring shall be provided for all inaccessible mechanical equipment and services requiring  be provided for all inaccessible mechanical equipment and services requiring be provided for all inaccessible mechanical equipment and services requiring  provided for all inaccessible mechanical equipment and services requiring provided for all inaccessible mechanical equipment and services requiring  for all inaccessible mechanical equipment and services requiring for all inaccessible mechanical equipment and services requiring  all inaccessible mechanical equipment and services requiring all inaccessible mechanical equipment and services requiring  inaccessible mechanical equipment and services requiring inaccessible mechanical equipment and services requiring  mechanical equipment and services requiring mechanical equipment and services requiring  equipment and services requiring equipment and services requiring  and services requiring and services requiring  services requiring services requiring  requiring requiring inspection or service. Finish shall suit architect/designers requirements. Access doors shall be  or service. Finish shall suit architect/designers requirements. Access doors shall be or service. Finish shall suit architect/designers requirements. Access doors shall be  service. Finish shall suit architect/designers requirements. Access doors shall be service. Finish shall suit architect/designers requirements. Access doors shall be  Finish shall suit architect/designers requirements. Access doors shall be Finish shall suit architect/designers requirements. Access doors shall be  shall suit architect/designers requirements. Access doors shall be shall suit architect/designers requirements. Access doors shall be  suit architect/designers requirements. Access doors shall be suit architect/designers requirements. Access doors shall be  architect/designers requirements. Access doors shall be architect/designers requirements. Access doors shall be  requirements. Access doors shall be requirements. Access doors shall be  Access doors shall be Access doors shall be  doors shall be doors shall be  shall be shall be  be be recessed as required to suit wall finish (e.g., tile). 1.24. Architect/Designer/Owner approval of air terminal, thermostat, and access door locations must be Architect/Designer/Owner approval of air terminal, thermostat, and access door locations must be  approval of air terminal, thermostat, and access door locations must be approval of air terminal, thermostat, and access door locations must be  of air terminal, thermostat, and access door locations must be of air terminal, thermostat, and access door locations must be  air terminal, thermostat, and access door locations must be air terminal, thermostat, and access door locations must be  terminal, thermostat, and access door locations must be terminal, thermostat, and access door locations must be  thermostat, and access door locations must be thermostat, and access door locations must be  and access door locations must be and access door locations must be  access door locations must be access door locations must be  door locations must be door locations must be  locations must be locations must be  must be must be  be be obtained prior to installation. 1.25. One (1) year written warranty shall be provided for the complete mechanical installation from date One (1) year written warranty shall be provided for the complete mechanical installation from date  (1) year written warranty shall be provided for the complete mechanical installation from date (1) year written warranty shall be provided for the complete mechanical installation from date  year written warranty shall be provided for the complete mechanical installation from date year written warranty shall be provided for the complete mechanical installation from date  written warranty shall be provided for the complete mechanical installation from date written warranty shall be provided for the complete mechanical installation from date  warranty shall be provided for the complete mechanical installation from date warranty shall be provided for the complete mechanical installation from date  shall be provided for the complete mechanical installation from date shall be provided for the complete mechanical installation from date  be provided for the complete mechanical installation from date be provided for the complete mechanical installation from date  provided for the complete mechanical installation from date provided for the complete mechanical installation from date  for the complete mechanical installation from date for the complete mechanical installation from date  the complete mechanical installation from date the complete mechanical installation from date  complete mechanical installation from date complete mechanical installation from date  mechanical installation from date mechanical installation from date  installation from date installation from date  from date from date  date date of acceptance. 1.26. CAD as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white CAD as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  drawings shall be completed utilizing AutoCAD. Record accurately installed work on white drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  shall be completed utilizing AutoCAD. Record accurately installed work on white shall be completed utilizing AutoCAD. Record accurately installed work on white  be completed utilizing AutoCAD. Record accurately installed work on white be completed utilizing AutoCAD. Record accurately installed work on white  completed utilizing AutoCAD. Record accurately installed work on white completed utilizing AutoCAD. Record accurately installed work on white  utilizing AutoCAD. Record accurately installed work on white utilizing AutoCAD. Record accurately installed work on white  AutoCAD. Record accurately installed work on white AutoCAD. Record accurately installed work on white  Record accurately installed work on white Record accurately installed work on white  accurately installed work on white accurately installed work on white  installed work on white installed work on white  work on white work on white  on white on white  white white prints transferring to AutoCAD. Submit both copies. 1.27. Operating and maintenance manuals containing approved shop drawings, air and water balancing Operating and maintenance manuals containing approved shop drawings, air and water balancing  and maintenance manuals containing approved shop drawings, air and water balancing and maintenance manuals containing approved shop drawings, air and water balancing  maintenance manuals containing approved shop drawings, air and water balancing maintenance manuals containing approved shop drawings, air and water balancing  manuals containing approved shop drawings, air and water balancing manuals containing approved shop drawings, air and water balancing  containing approved shop drawings, air and water balancing containing approved shop drawings, air and water balancing  approved shop drawings, air and water balancing approved shop drawings, air and water balancing  shop drawings, air and water balancing shop drawings, air and water balancing  drawings, air and water balancing drawings, air and water balancing  air and water balancing air and water balancing  and water balancing and water balancing  water balancing water balancing  balancing balancing reports, equipment data sheets, written warranty, operating instructions and maintenance procedures  equipment data sheets, written warranty, operating instructions and maintenance procedures equipment data sheets, written warranty, operating instructions and maintenance procedures  data sheets, written warranty, operating instructions and maintenance procedures data sheets, written warranty, operating instructions and maintenance procedures  sheets, written warranty, operating instructions and maintenance procedures sheets, written warranty, operating instructions and maintenance procedures  written warranty, operating instructions and maintenance procedures written warranty, operating instructions and maintenance procedures  warranty, operating instructions and maintenance procedures warranty, operating instructions and maintenance procedures  operating instructions and maintenance procedures operating instructions and maintenance procedures  instructions and maintenance procedures instructions and maintenance procedures  and maintenance procedures and maintenance procedures  maintenance procedures maintenance procedures  procedures procedures shall be submitted to consultant for review. Manuals shall be separated with dividers in appropriate  be submitted to consultant for review. Manuals shall be separated with dividers in appropriate be submitted to consultant for review. Manuals shall be separated with dividers in appropriate  submitted to consultant for review. Manuals shall be separated with dividers in appropriate submitted to consultant for review. Manuals shall be separated with dividers in appropriate  to consultant for review. Manuals shall be separated with dividers in appropriate to consultant for review. Manuals shall be separated with dividers in appropriate  consultant for review. Manuals shall be separated with dividers in appropriate consultant for review. Manuals shall be separated with dividers in appropriate  for review. Manuals shall be separated with dividers in appropriate for review. Manuals shall be separated with dividers in appropriate  review. Manuals shall be separated with dividers in appropriate review. Manuals shall be separated with dividers in appropriate  Manuals shall be separated with dividers in appropriate Manuals shall be separated with dividers in appropriate  shall be separated with dividers in appropriate shall be separated with dividers in appropriate  be separated with dividers in appropriate be separated with dividers in appropriate  separated with dividers in appropriate separated with dividers in appropriate  with dividers in appropriate with dividers in appropriate  dividers in appropriate dividers in appropriate  in appropriate in appropriate  appropriate appropriate sections. Make all corrections requested by consultant and resubmit for review. 1.28. Provide, at minimum, one (1) hard copy and one (1) electronic copy of the operating and Provide, at minimum, one (1) hard copy and one (1) electronic copy of the operating and  at minimum, one (1) hard copy and one (1) electronic copy of the operating and at minimum, one (1) hard copy and one (1) electronic copy of the operating and  minimum, one (1) hard copy and one (1) electronic copy of the operating and minimum, one (1) hard copy and one (1) electronic copy of the operating and  one (1) hard copy and one (1) electronic copy of the operating and one (1) hard copy and one (1) electronic copy of the operating and  (1) hard copy and one (1) electronic copy of the operating and (1) hard copy and one (1) electronic copy of the operating and  hard copy and one (1) electronic copy of the operating and hard copy and one (1) electronic copy of the operating and  copy and one (1) electronic copy of the operating and copy and one (1) electronic copy of the operating and  and one (1) electronic copy of the operating and and one (1) electronic copy of the operating and  one (1) electronic copy of the operating and one (1) electronic copy of the operating and  (1) electronic copy of the operating and (1) electronic copy of the operating and  electronic copy of the operating and electronic copy of the operating and  copy of the operating and copy of the operating and  of the operating and of the operating and  the operating and the operating and  operating and operating and  and and maintenance manuals referenced in section 1.27 to the building owner. 1.29. Change Notice Quotations shall be submitted complete with cost breakdown of labour and materials. Change Notice Quotations shall be submitted complete with cost breakdown of labour and materials.  Notice Quotations shall be submitted complete with cost breakdown of labour and materials. Notice Quotations shall be submitted complete with cost breakdown of labour and materials.  Quotations shall be submitted complete with cost breakdown of labour and materials. Quotations shall be submitted complete with cost breakdown of labour and materials.  shall be submitted complete with cost breakdown of labour and materials. shall be submitted complete with cost breakdown of labour and materials.  be submitted complete with cost breakdown of labour and materials. be submitted complete with cost breakdown of labour and materials.  submitted complete with cost breakdown of labour and materials. submitted complete with cost breakdown of labour and materials.  complete with cost breakdown of labour and materials. complete with cost breakdown of labour and materials.  with cost breakdown of labour and materials. with cost breakdown of labour and materials.  cost breakdown of labour and materials. cost breakdown of labour and materials.  breakdown of labour and materials. breakdown of labour and materials.  of labour and materials. of labour and materials.  labour and materials. labour and materials.  and materials. and materials.  materials. materials. Failure to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  provide will result in rejection. All Mechanical Change Notices shall be priced in accordance provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  will result in rejection. All Mechanical Change Notices shall be priced in accordance will result in rejection. All Mechanical Change Notices shall be priced in accordance  result in rejection. All Mechanical Change Notices shall be priced in accordance result in rejection. All Mechanical Change Notices shall be priced in accordance  in rejection. All Mechanical Change Notices shall be priced in accordance in rejection. All Mechanical Change Notices shall be priced in accordance  rejection. All Mechanical Change Notices shall be priced in accordance rejection. All Mechanical Change Notices shall be priced in accordance  All Mechanical Change Notices shall be priced in accordance All Mechanical Change Notices shall be priced in accordance  Mechanical Change Notices shall be priced in accordance Mechanical Change Notices shall be priced in accordance  Change Notices shall be priced in accordance Change Notices shall be priced in accordance  Notices shall be priced in accordance Notices shall be priced in accordance  shall be priced in accordance shall be priced in accordance  be priced in accordance be priced in accordance  priced in accordance priced in accordance  in accordance in accordance  accordance accordance with "MECHANICAL CONTRACTORS ASSOCIATION" (MCA) labour units strictly for labour.  2. DEMOLITION DEMOLITION 2.1. Provide labour, materials, products, equipment and services required to complete the demolition work Provide labour, materials, products, equipment and services required to complete the demolition work  labour, materials, products, equipment and services required to complete the demolition work labour, materials, products, equipment and services required to complete the demolition work  materials, products, equipment and services required to complete the demolition work materials, products, equipment and services required to complete the demolition work  products, equipment and services required to complete the demolition work products, equipment and services required to complete the demolition work  equipment and services required to complete the demolition work equipment and services required to complete the demolition work  and services required to complete the demolition work and services required to complete the demolition work  services required to complete the demolition work services required to complete the demolition work  required to complete the demolition work required to complete the demolition work  to complete the demolition work to complete the demolition work  complete the demolition work complete the demolition work  the demolition work the demolition work  demolition work demolition work  work work specified herein. 2.2. Dispose, off site, of all debris in accordance with the jurisdictional authorities. Dispose, off site, of all debris in accordance with the jurisdictional authorities. 2.3. Removal and storage of salvageable items as directed by this specification section and the Owner of Removal and storage of salvageable items as directed by this specification section and the Owner of  and storage of salvageable items as directed by this specification section and the Owner of and storage of salvageable items as directed by this specification section and the Owner of  storage of salvageable items as directed by this specification section and the Owner of storage of salvageable items as directed by this specification section and the Owner of  of salvageable items as directed by this specification section and the Owner of of salvageable items as directed by this specification section and the Owner of  salvageable items as directed by this specification section and the Owner of salvageable items as directed by this specification section and the Owner of  items as directed by this specification section and the Owner of items as directed by this specification section and the Owner of  as directed by this specification section and the Owner of as directed by this specification section and the Owner of  directed by this specification section and the Owner of directed by this specification section and the Owner of  by this specification section and the Owner of by this specification section and the Owner of  this specification section and the Owner of this specification section and the Owner of  specification section and the Owner of specification section and the Owner of  section and the Owner of section and the Owner of  and the Owner of and the Owner of  the Owner of the Owner of  Owner of Owner of  of of their representative. 2.4. Mechanical demolition work associated  with this building is indicated on the demolition drawings and Mechanical demolition work associated  with this building is indicated on the demolition drawings and  demolition work associated  with this building is indicated on the demolition drawings and demolition work associated  with this building is indicated on the demolition drawings and  work associated  with this building is indicated on the demolition drawings and work associated  with this building is indicated on the demolition drawings and  associated  with this building is indicated on the demolition drawings and associated  with this building is indicated on the demolition drawings and   with this building is indicated on the demolition drawings and  with this building is indicated on the demolition drawings and with this building is indicated on the demolition drawings and  this building is indicated on the demolition drawings and this building is indicated on the demolition drawings and  building is indicated on the demolition drawings and building is indicated on the demolition drawings and  is indicated on the demolition drawings and is indicated on the demolition drawings and  indicated on the demolition drawings and indicated on the demolition drawings and  on the demolition drawings and on the demolition drawings and  the demolition drawings and the demolition drawings and  demolition drawings and demolition drawings and  drawings and drawings and  and and generally consists of the following:  - HVAC systems and equipment - Hydronic systems and equipment - Building Control Systems 2.5. Disposed materials which have not been designated for salvage from the demolition shall become the Disposed materials which have not been designated for salvage from the demolition shall become the  materials which have not been designated for salvage from the demolition shall become the materials which have not been designated for salvage from the demolition shall become the  which have not been designated for salvage from the demolition shall become the which have not been designated for salvage from the demolition shall become the  have not been designated for salvage from the demolition shall become the have not been designated for salvage from the demolition shall become the  not been designated for salvage from the demolition shall become the not been designated for salvage from the demolition shall become the  been designated for salvage from the demolition shall become the been designated for salvage from the demolition shall become the  designated for salvage from the demolition shall become the designated for salvage from the demolition shall become the  for salvage from the demolition shall become the for salvage from the demolition shall become the  salvage from the demolition shall become the salvage from the demolition shall become the  from the demolition shall become the from the demolition shall become the  the demolition shall become the the demolition shall become the  demolition shall become the demolition shall become the  shall become the shall become the  become the become the  the the property of the Contractor.  Remove all material and debris from the site as quickly as possible and  of the Contractor.  Remove all material and debris from the site as quickly as possible and of the Contractor.  Remove all material and debris from the site as quickly as possible and  the Contractor.  Remove all material and debris from the site as quickly as possible and the Contractor.  Remove all material and debris from the site as quickly as possible and  Contractor.  Remove all material and debris from the site as quickly as possible and Contractor.  Remove all material and debris from the site as quickly as possible and   Remove all material and debris from the site as quickly as possible and  Remove all material and debris from the site as quickly as possible and Remove all material and debris from the site as quickly as possible and  all material and debris from the site as quickly as possible and all material and debris from the site as quickly as possible and  material and debris from the site as quickly as possible and material and debris from the site as quickly as possible and  and debris from the site as quickly as possible and and debris from the site as quickly as possible and  debris from the site as quickly as possible and debris from the site as quickly as possible and  from the site as quickly as possible and from the site as quickly as possible and  the site as quickly as possible and the site as quickly as possible and  site as quickly as possible and site as quickly as possible and  as quickly as possible and as quickly as possible and  quickly as possible and quickly as possible and  as possible and as possible and  possible and possible and  and and dispose of legally.  Burning of debris or selling of materials on the site will not be permitted. 2.6. Present to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance Present to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  Owner exisiting equipment removed but not identified for salvage on site.  Acceptance Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  exisiting equipment removed but not identified for salvage on site.  Acceptance exisiting equipment removed but not identified for salvage on site.  Acceptance  equipment removed but not identified for salvage on site.  Acceptance equipment removed but not identified for salvage on site.  Acceptance  removed but not identified for salvage on site.  Acceptance removed but not identified for salvage on site.  Acceptance  but not identified for salvage on site.  Acceptance but not identified for salvage on site.  Acceptance  not identified for salvage on site.  Acceptance not identified for salvage on site.  Acceptance  identified for salvage on site.  Acceptance identified for salvage on site.  Acceptance  for salvage on site.  Acceptance for salvage on site.  Acceptance  salvage on site.  Acceptance salvage on site.  Acceptance  on site.  Acceptance on site.  Acceptance  site.  Acceptance site.  Acceptance   Acceptance  Acceptance Acceptance of removed equipment is at the discretion of the Owner.  Remove such items from site when  removed equipment is at the discretion of the Owner.  Remove such items from site when removed equipment is at the discretion of the Owner.  Remove such items from site when  equipment is at the discretion of the Owner.  Remove such items from site when equipment is at the discretion of the Owner.  Remove such items from site when  is at the discretion of the Owner.  Remove such items from site when is at the discretion of the Owner.  Remove such items from site when  at the discretion of the Owner.  Remove such items from site when at the discretion of the Owner.  Remove such items from site when  the discretion of the Owner.  Remove such items from site when the discretion of the Owner.  Remove such items from site when  discretion of the Owner.  Remove such items from site when discretion of the Owner.  Remove such items from site when  of the Owner.  Remove such items from site when of the Owner.  Remove such items from site when  the Owner.  Remove such items from site when the Owner.  Remove such items from site when  Owner.  Remove such items from site when Owner.  Remove such items from site when   Remove such items from site when  Remove such items from site when Remove such items from site when  such items from site when such items from site when  items from site when items from site when  from site when from site when  site when site when  when when deemed unsuitable. 2.7. Conform to requirements of municipality's Works Department regarding disposal of waste materials. Conform to requirements of municipality's Works Department regarding disposal of waste materials. 2.8. Materials prohibited from municipality waste management facilities shall be removed from site and Materials prohibited from municipality waste management facilities shall be removed from site and  prohibited from municipality waste management facilities shall be removed from site and prohibited from municipality waste management facilities shall be removed from site and  from municipality waste management facilities shall be removed from site and from municipality waste management facilities shall be removed from site and  municipality waste management facilities shall be removed from site and municipality waste management facilities shall be removed from site and  waste management facilities shall be removed from site and waste management facilities shall be removed from site and  management facilities shall be removed from site and management facilities shall be removed from site and  facilities shall be removed from site and facilities shall be removed from site and  shall be removed from site and shall be removed from site and  be removed from site and be removed from site and  removed from site and removed from site and  from site and from site and  site and site and  and and disposed to recycling companies specializing in recyclable materials. 2.9. Contractor shall be responsible for all fees required for the disposal of demolished materials, Contractor shall be responsible for all fees required for the disposal of demolished materials,  shall be responsible for all fees required for the disposal of demolished materials, shall be responsible for all fees required for the disposal of demolished materials,  be responsible for all fees required for the disposal of demolished materials, be responsible for all fees required for the disposal of demolished materials,  responsible for all fees required for the disposal of demolished materials, responsible for all fees required for the disposal of demolished materials,  for all fees required for the disposal of demolished materials, for all fees required for the disposal of demolished materials,  all fees required for the disposal of demolished materials, all fees required for the disposal of demolished materials,  fees required for the disposal of demolished materials, fees required for the disposal of demolished materials,  required for the disposal of demolished materials, required for the disposal of demolished materials,  for the disposal of demolished materials, for the disposal of demolished materials,  the disposal of demolished materials, the disposal of demolished materials,  disposal of demolished materials, disposal of demolished materials,  of demolished materials, of demolished materials,  demolished materials, demolished materials,  materials, materials, equipment, etc. 2.10. Salvageable items are to be carefully disconnected, removed and turned over to the owner.  The list Salvageable items are to be carefully disconnected, removed and turned over to the owner.  The list  items are to be carefully disconnected, removed and turned over to the owner.  The list items are to be carefully disconnected, removed and turned over to the owner.  The list  are to be carefully disconnected, removed and turned over to the owner.  The list are to be carefully disconnected, removed and turned over to the owner.  The list  to be carefully disconnected, removed and turned over to the owner.  The list to be carefully disconnected, removed and turned over to the owner.  The list  be carefully disconnected, removed and turned over to the owner.  The list be carefully disconnected, removed and turned over to the owner.  The list  carefully disconnected, removed and turned over to the owner.  The list carefully disconnected, removed and turned over to the owner.  The list  disconnected, removed and turned over to the owner.  The list disconnected, removed and turned over to the owner.  The list  removed and turned over to the owner.  The list removed and turned over to the owner.  The list  and turned over to the owner.  The list and turned over to the owner.  The list  turned over to the owner.  The list turned over to the owner.  The list  over to the owner.  The list over to the owner.  The list  to the owner.  The list to the owner.  The list  the owner.  The list the owner.  The list  owner.  The list owner.  The list   The list  The list The list  list list includes:  - Radiant tube heaters - Exhaust fans - Hose reels 2.11. Store materials only in areas designated by the Owner and as permitted by the local jurisdictional Store materials only in areas designated by the Owner and as permitted by the local jurisdictional  materials only in areas designated by the Owner and as permitted by the local jurisdictional materials only in areas designated by the Owner and as permitted by the local jurisdictional  only in areas designated by the Owner and as permitted by the local jurisdictional only in areas designated by the Owner and as permitted by the local jurisdictional  in areas designated by the Owner and as permitted by the local jurisdictional in areas designated by the Owner and as permitted by the local jurisdictional  areas designated by the Owner and as permitted by the local jurisdictional areas designated by the Owner and as permitted by the local jurisdictional  designated by the Owner and as permitted by the local jurisdictional designated by the Owner and as permitted by the local jurisdictional  by the Owner and as permitted by the local jurisdictional by the Owner and as permitted by the local jurisdictional  the Owner and as permitted by the local jurisdictional the Owner and as permitted by the local jurisdictional  Owner and as permitted by the local jurisdictional Owner and as permitted by the local jurisdictional  and as permitted by the local jurisdictional and as permitted by the local jurisdictional  as permitted by the local jurisdictional as permitted by the local jurisdictional  permitted by the local jurisdictional permitted by the local jurisdictional  by the local jurisdictional by the local jurisdictional  the local jurisdictional the local jurisdictional  local jurisdictional local jurisdictional  jurisdictional jurisdictional authorities.  3. HVAC PIPING SYSTEMS HVAC PIPING SYSTEMS 3.1. Piping material for hydronic hot water heating and chilled water and glycol radiant systems to 2068 Piping material for hydronic hot water heating and chilled water and glycol radiant systems to 2068  material for hydronic hot water heating and chilled water and glycol radiant systems to 2068 material for hydronic hot water heating and chilled water and glycol radiant systems to 2068  for hydronic hot water heating and chilled water and glycol radiant systems to 2068 for hydronic hot water heating and chilled water and glycol radiant systems to 2068  hydronic hot water heating and chilled water and glycol radiant systems to 2068 hydronic hot water heating and chilled water and glycol radiant systems to 2068  hot water heating and chilled water and glycol radiant systems to 2068 hot water heating and chilled water and glycol radiant systems to 2068  water heating and chilled water and glycol radiant systems to 2068 water heating and chilled water and glycol radiant systems to 2068  heating and chilled water and glycol radiant systems to 2068 heating and chilled water and glycol radiant systems to 2068  and chilled water and glycol radiant systems to 2068 and chilled water and glycol radiant systems to 2068  chilled water and glycol radiant systems to 2068 chilled water and glycol radiant systems to 2068  water and glycol radiant systems to 2068 water and glycol radiant systems to 2068  and glycol radiant systems to 2068 and glycol radiant systems to 2068  glycol radiant systems to 2068 glycol radiant systems to 2068  radiant systems to 2068 radiant systems to 2068  systems to 2068 systems to 2068  to 2068 to 2068  2068 2068 kPa [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  use ASTM A-53 or A-106 schedule 40 black carbon steel, use ASTM A-53 or A-106 schedule 40 black carbon steel,  ASTM A-53 or A-106 schedule 40 black carbon steel, ASTM A-53 or A-106 schedule 40 black carbon steel,  A-53 or A-106 schedule 40 black carbon steel, A-53 or A-106 schedule 40 black carbon steel,  or A-106 schedule 40 black carbon steel, or A-106 schedule 40 black carbon steel,  A-106 schedule 40 black carbon steel, A-106 schedule 40 black carbon steel,  schedule 40 black carbon steel, schedule 40 black carbon steel,  40 black carbon steel, 40 black carbon steel,  black carbon steel, black carbon steel,  carbon steel, carbon steel,  steel, steel, seamless or ERW with the following fittings: 3.1.1. For small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed For small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed   and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  1034 kPa]150 psi use 1034 kPa [150 psi] screwed 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  kPa]150 psi use 1034 kPa [150 psi] screwed kPa]150 psi use 1034 kPa [150 psi] screwed  psi use 1034 kPa [150 psi] screwed psi use 1034 kPa [150 psi] screwed  use 1034 kPa [150 psi] screwed use 1034 kPa [150 psi] screwed  1034 kPa [150 psi] screwed 1034 kPa [150 psi] screwed  kPa [150 psi] screwed kPa [150 psi] screwed  [150 psi] screwed [150 psi] screwed  psi] screwed psi] screwed  screwed screwed black malleable iron or 125# cast iron fittings. 3.1.2. For large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon For large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  and over to 1034 kPa [150 psi] use schedule 40 black carbon and over to 1034 kPa [150 psi] use schedule 40 black carbon  over to 1034 kPa [150 psi] use schedule 40 black carbon over to 1034 kPa [150 psi] use schedule 40 black carbon  to 1034 kPa [150 psi] use schedule 40 black carbon to 1034 kPa [150 psi] use schedule 40 black carbon  1034 kPa [150 psi] use schedule 40 black carbon 1034 kPa [150 psi] use schedule 40 black carbon  kPa [150 psi] use schedule 40 black carbon kPa [150 psi] use schedule 40 black carbon  [150 psi] use schedule 40 black carbon [150 psi] use schedule 40 black carbon  psi] use schedule 40 black carbon psi] use schedule 40 black carbon  use schedule 40 black carbon use schedule 40 black carbon  schedule 40 black carbon schedule 40 black carbon  40 black carbon 40 black carbon  black carbon black carbon  carbon carbon steel welded fittings. 3.1.3. For small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black For small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  in.]  and under to 2068 kPa [300 psi] use 300# screwed black in.]  and under to 2068 kPa [300 psi] use 300# screwed black   and under to 2068 kPa [300 psi] use 300# screwed black  and under to 2068 kPa [300 psi] use 300# screwed black and under to 2068 kPa [300 psi] use 300# screwed black  under to 2068 kPa [300 psi] use 300# screwed black under to 2068 kPa [300 psi] use 300# screwed black  to 2068 kPa [300 psi] use 300# screwed black to 2068 kPa [300 psi] use 300# screwed black  2068 kPa [300 psi] use 300# screwed black 2068 kPa [300 psi] use 300# screwed black  kPa [300 psi] use 300# screwed black kPa [300 psi] use 300# screwed black  [300 psi] use 300# screwed black [300 psi] use 300# screwed black  psi] use 300# screwed black psi] use 300# screwed black  use 300# screwed black use 300# screwed black  300# screwed black 300# screwed black  screwed black screwed black  black black malleable iron or 250# fittings cast iron fittings. 3.1.4. For large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel For large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  and over to 2068 kPa [300 psi] schedule 40 black carbon steel and over to 2068 kPa [300 psi] schedule 40 black carbon steel  over to 2068 kPa [300 psi] schedule 40 black carbon steel over to 2068 kPa [300 psi] schedule 40 black carbon steel  to 2068 kPa [300 psi] schedule 40 black carbon steel to 2068 kPa [300 psi] schedule 40 black carbon steel  2068 kPa [300 psi] schedule 40 black carbon steel 2068 kPa [300 psi] schedule 40 black carbon steel  kPa [300 psi] schedule 40 black carbon steel kPa [300 psi] schedule 40 black carbon steel  [300 psi] schedule 40 black carbon steel [300 psi] schedule 40 black carbon steel  psi] schedule 40 black carbon steel psi] schedule 40 black carbon steel  schedule 40 black carbon steel schedule 40 black carbon steel  40 black carbon steel 40 black carbon steel  black carbon steel black carbon steel  carbon steel carbon steel  steel steel welded fittings. 3.2. Use of grooved systems (Victaulic or equal) installed in accordance with the manufacturer Use of grooved systems (Victaulic or equal) installed in accordance with the manufacturer  of grooved systems (Victaulic or equal) installed in accordance with the manufacturer of grooved systems (Victaulic or equal) installed in accordance with the manufacturer  grooved systems (Victaulic or equal) installed in accordance with the manufacturer grooved systems (Victaulic or equal) installed in accordance with the manufacturer  systems (Victaulic or equal) installed in accordance with the manufacturer systems (Victaulic or equal) installed in accordance with the manufacturer  (Victaulic or equal) installed in accordance with the manufacturer (Victaulic or equal) installed in accordance with the manufacturer  or equal) installed in accordance with the manufacturer or equal) installed in accordance with the manufacturer  equal) installed in accordance with the manufacturer equal) installed in accordance with the manufacturer  installed in accordance with the manufacturer installed in accordance with the manufacturer  in accordance with the manufacturer in accordance with the manufacturer  accordance with the manufacturer accordance with the manufacturer  with the manufacturer with the manufacturer  the manufacturer the manufacturer  manufacturer manufacturer instructions, may be acceptable subject to approval by the owner and the engineer. Upon request  may be acceptable subject to approval by the owner and the engineer. Upon request may be acceptable subject to approval by the owner and the engineer. Upon request  be acceptable subject to approval by the owner and the engineer. Upon request be acceptable subject to approval by the owner and the engineer. Upon request  acceptable subject to approval by the owner and the engineer. Upon request acceptable subject to approval by the owner and the engineer. Upon request  subject to approval by the owner and the engineer. Upon request subject to approval by the owner and the engineer. Upon request  to approval by the owner and the engineer. Upon request to approval by the owner and the engineer. Upon request  approval by the owner and the engineer. Upon request approval by the owner and the engineer. Upon request  by the owner and the engineer. Upon request by the owner and the engineer. Upon request  the owner and the engineer. Upon request the owner and the engineer. Upon request  owner and the engineer. Upon request owner and the engineer. Upon request  and the engineer. Upon request and the engineer. Upon request  the engineer. Upon request the engineer. Upon request  engineer. Upon request engineer. Upon request  Upon request Upon request  request request provide savings. 3.3. Use of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, Use of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  small branches and run-outs is acceptable for 20mm [3/4 in.] and below, small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  branches and run-outs is acceptable for 20mm [3/4 in.] and below, branches and run-outs is acceptable for 20mm [3/4 in.] and below,  and run-outs is acceptable for 20mm [3/4 in.] and below, and run-outs is acceptable for 20mm [3/4 in.] and below,  run-outs is acceptable for 20mm [3/4 in.] and below, run-outs is acceptable for 20mm [3/4 in.] and below,  is acceptable for 20mm [3/4 in.] and below, is acceptable for 20mm [3/4 in.] and below,  acceptable for 20mm [3/4 in.] and below, acceptable for 20mm [3/4 in.] and below,  for 20mm [3/4 in.] and below, for 20mm [3/4 in.] and below,  20mm [3/4 in.] and below, 20mm [3/4 in.] and below,  [3/4 in.] and below, [3/4 in.] and below,  in.] and below, in.] and below,  and below, and below,  below, below, with type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  wrought copper fittings, and soldered joints for pressures up to 100 psig and wrought copper fittings, and soldered joints for pressures up to 100 psig and  copper fittings, and soldered joints for pressures up to 100 psig and copper fittings, and soldered joints for pressures up to 100 psig and  fittings, and soldered joints for pressures up to 100 psig and fittings, and soldered joints for pressures up to 100 psig and  and soldered joints for pressures up to 100 psig and and soldered joints for pressures up to 100 psig and  soldered joints for pressures up to 100 psig and soldered joints for pressures up to 100 psig and  joints for pressures up to 100 psig and joints for pressures up to 100 psig and  for pressures up to 100 psig and for pressures up to 100 psig and  pressures up to 100 psig and pressures up to 100 psig and  up to 100 psig and up to 100 psig and  to 100 psig and to 100 psig and  100 psig and 100 psig and  psig and psig and  and and silver soldering for higher pressures. 3.4. Valves: (part numbers listed): Valves: (part numbers listed): 3.4.1. To 1379 kPa [200 psi] working pressure, up to 50mm [2 in.] - soldered or threaded To 1379 kPa [200 psi] working pressure, up to 50mm [2 in.] - soldered or threaded 3.4.1.1. Gate Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, Gate Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  bronze body to ASTM-B62, solid wedge disc, bronze trim, bronze body to ASTM-B62, solid wedge disc, bronze trim,  body to ASTM-B62, solid wedge disc, bronze trim, body to ASTM-B62, solid wedge disc, bronze trim,  to ASTM-B62, solid wedge disc, bronze trim, to ASTM-B62, solid wedge disc, bronze trim,  ASTM-B62, solid wedge disc, bronze trim, ASTM-B62, solid wedge disc, bronze trim,  solid wedge disc, bronze trim, solid wedge disc, bronze trim,  wedge disc, bronze trim, wedge disc, bronze trim,  disc, bronze trim, disc, bronze trim,  bronze trim, bronze trim,  trim, trim, rising stem. (Soldered - Kitz 44, Threaded - Kitz 24) 3.4.1.2. Globe Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. Globe Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  rated, bronze body to ASTM-B62, bronze trime, rising stem. rated, bronze body to ASTM-B62, bronze trime, rising stem.  bronze body to ASTM-B62, bronze trime, rising stem. bronze body to ASTM-B62, bronze trime, rising stem.  body to ASTM-B62, bronze trime, rising stem. body to ASTM-B62, bronze trime, rising stem.  to ASTM-B62, bronze trime, rising stem. to ASTM-B62, bronze trime, rising stem.  ASTM-B62, bronze trime, rising stem. ASTM-B62, bronze trime, rising stem.  bronze trime, rising stem. bronze trime, rising stem.  trime, rising stem. trime, rising stem.  rising stem. rising stem.  stem. stem. (Soldered - Kitz 12, Threaded - Kitz 11) 3.4.1.3. Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  W.O.G. rated, two piece full port brass body (C37700), solid chrome plated W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  rated, two piece full port brass body (C37700), solid chrome plated rated, two piece full port brass body (C37700), solid chrome plated  two piece full port brass body (C37700), solid chrome plated two piece full port brass body (C37700), solid chrome plated  piece full port brass body (C37700), solid chrome plated piece full port brass body (C37700), solid chrome plated  full port brass body (C37700), solid chrome plated full port brass body (C37700), solid chrome plated  port brass body (C37700), solid chrome plated port brass body (C37700), solid chrome plated  brass body (C37700), solid chrome plated brass body (C37700), solid chrome plated  body (C37700), solid chrome plated body (C37700), solid chrome plated  (C37700), solid chrome plated (C37700), solid chrome plated  solid chrome plated solid chrome plated  chrome plated chrome plated  plated plated brass ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   stem seals, lever operated. (Soldered - Kitz 59, Threaded -  stem seals, lever operated. (Soldered - Kitz 59, Threaded -   seals, lever operated. (Soldered - Kitz 59, Threaded -  seals, lever operated. (Soldered - Kitz 59, Threaded -   lever operated. (Soldered - Kitz 59, Threaded -  lever operated. (Soldered - Kitz 59, Threaded -   operated. (Soldered - Kitz 59, Threaded -  operated. (Soldered - Kitz 59, Threaded -   (Soldered - Kitz 59, Threaded -  (Soldered - Kitz 59, Threaded -   - Kitz 59, Threaded -  - Kitz 59, Threaded -   Kitz 59, Threaded -  Kitz 59, Threaded -   59, Threaded -  59, Threaded -   Threaded -  Threaded -   -  -  Kitz 58) 3.4.1.4. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  rated, bronze body to ASTM B62 , bronze trim, Y pattern. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  bronze body to ASTM B62 , bronze trim, Y pattern. bronze body to ASTM B62 , bronze trim, Y pattern.  body to ASTM B62 , bronze trim, Y pattern. body to ASTM B62 , bronze trim, Y pattern.  to ASTM B62 , bronze trim, Y pattern. to ASTM B62 , bronze trim, Y pattern.  ASTM B62 , bronze trim, Y pattern. ASTM B62 , bronze trim, Y pattern.  B62 , bronze trim, Y pattern. B62 , bronze trim, Y pattern.  , bronze trim, Y pattern. , bronze trim, Y pattern.  bronze trim, Y pattern. bronze trim, Y pattern.  trim, Y pattern. trim, Y pattern.  Y pattern. Y pattern.  pattern. pattern. (Soldered - Kitz 23, Threaded - Kitz 22) 3.4.2. To 1379 kPa [200 psi], 65mm [2-1/2 in.] and larger - flanged To 1379 kPa [200 psi], 65mm [2-1/2 in.] and larger - flanged 3.4.2.1. Gate Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Gate Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   cast iron body to ASTM A126 class B, bronze trim, OS&Y  cast iron body to ASTM A126 class B, bronze trim, OS&Y   iron body to ASTM A126 class B, bronze trim, OS&Y  iron body to ASTM A126 class B, bronze trim, OS&Y   body to ASTM A126 class B, bronze trim, OS&Y  body to ASTM A126 class B, bronze trim, OS&Y   to ASTM A126 class B, bronze trim, OS&Y  to ASTM A126 class B, bronze trim, OS&Y   ASTM A126 class B, bronze trim, OS&Y  ASTM A126 class B, bronze trim, OS&Y   A126 class B, bronze trim, OS&Y  A126 class B, bronze trim, OS&Y   class B, bronze trim, OS&Y  class B, bronze trim, OS&Y   B, bronze trim, OS&Y  B, bronze trim, OS&Y   bronze trim, OS&Y  bronze trim, OS&Y   trim, OS&Y  trim, OS&Y   OS&Y  OS&Y  (Kitz 72) 3.4.2.2. Globe Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y Globe Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  cast iron body to ASTM A126 class B, bronze trim, OS&Y cast iron body to ASTM A126 class B, bronze trim, OS&Y  iron body to ASTM A126 class B, bronze trim, OS&Y iron body to ASTM A126 class B, bronze trim, OS&Y  body to ASTM A126 class B, bronze trim, OS&Y body to ASTM A126 class B, bronze trim, OS&Y  to ASTM A126 class B, bronze trim, OS&Y to ASTM A126 class B, bronze trim, OS&Y  ASTM A126 class B, bronze trim, OS&Y ASTM A126 class B, bronze trim, OS&Y  A126 class B, bronze trim, OS&Y A126 class B, bronze trim, OS&Y  class B, bronze trim, OS&Y class B, bronze trim, OS&Y  B, bronze trim, OS&Y B, bronze trim, OS&Y  bronze trim, OS&Y bronze trim, OS&Y  trim, OS&Y trim, OS&Y  OS&Y OS&Y (Kitz 76) 3.4.2.3. Ball Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy Ball Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  rated, two piece full port, cast iron ASTM 126 class B body, epoxy rated, two piece full port, cast iron ASTM 126 class B body, epoxy  two piece full port, cast iron ASTM 126 class B body, epoxy two piece full port, cast iron ASTM 126 class B body, epoxy  piece full port, cast iron ASTM 126 class B body, epoxy piece full port, cast iron ASTM 126 class B body, epoxy  full port, cast iron ASTM 126 class B body, epoxy full port, cast iron ASTM 126 class B body, epoxy  port, cast iron ASTM 126 class B body, epoxy port, cast iron ASTM 126 class B body, epoxy  cast iron ASTM 126 class B body, epoxy cast iron ASTM 126 class B body, epoxy  iron ASTM 126 class B body, epoxy iron ASTM 126 class B body, epoxy  ASTM 126 class B body, epoxy ASTM 126 class B body, epoxy  126 class B body, epoxy 126 class B body, epoxy  class B body, epoxy class B body, epoxy  B body, epoxy B body, epoxy  body, epoxy body, epoxy  epoxy epoxy coated to NSF 61, teflon fused ball, RPTFE seats, seals, and packing, lever or gear operated. 3.4.2.4. Butterfly Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, Butterfly Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  rated, ductile iron body, aluminum bronze disc, stainless steel stem, rated, ductile iron body, aluminum bronze disc, stainless steel stem,  ductile iron body, aluminum bronze disc, stainless steel stem, ductile iron body, aluminum bronze disc, stainless steel stem,  iron body, aluminum bronze disc, stainless steel stem, iron body, aluminum bronze disc, stainless steel stem,  body, aluminum bronze disc, stainless steel stem, body, aluminum bronze disc, stainless steel stem,  aluminum bronze disc, stainless steel stem, aluminum bronze disc, stainless steel stem,  bronze disc, stainless steel stem, bronze disc, stainless steel stem,  disc, stainless steel stem, disc, stainless steel stem,  stainless steel stem, stainless steel stem,  steel stem, steel stem,  stem, stem, moulded or cartridge style seats (EPDM). Valve to be rated for full dead end service with the  or cartridge style seats (EPDM). Valve to be rated for full dead end service with the or cartridge style seats (EPDM). Valve to be rated for full dead end service with the  cartridge style seats (EPDM). Valve to be rated for full dead end service with the cartridge style seats (EPDM). Valve to be rated for full dead end service with the  style seats (EPDM). Valve to be rated for full dead end service with the style seats (EPDM). Valve to be rated for full dead end service with the  seats (EPDM). Valve to be rated for full dead end service with the seats (EPDM). Valve to be rated for full dead end service with the  (EPDM). Valve to be rated for full dead end service with the (EPDM). Valve to be rated for full dead end service with the  Valve to be rated for full dead end service with the Valve to be rated for full dead end service with the  to be rated for full dead end service with the to be rated for full dead end service with the  be rated for full dead end service with the be rated for full dead end service with the  rated for full dead end service with the rated for full dead end service with the  for full dead end service with the for full dead end service with the  full dead end service with the full dead end service with the  dead end service with the dead end service with the  end service with the end service with the  service with the service with the  with the with the  the the downstream flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.  flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   removed. Lever operated to 6", gear operated 8" and over, LUG pattern.  removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   Lever operated to 6", gear operated 8" and over, LUG pattern.  Lever operated to 6", gear operated 8" and over, LUG pattern.   operated to 6", gear operated 8" and over, LUG pattern.  operated to 6", gear operated 8" and over, LUG pattern.   to 6", gear operated 8" and over, LUG pattern.  to 6", gear operated 8" and over, LUG pattern.   6", gear operated 8" and over, LUG pattern.  6", gear operated 8" and over, LUG pattern.   gear operated 8" and over, LUG pattern.  gear operated 8" and over, LUG pattern.   operated 8" and over, LUG pattern.  operated 8" and over, LUG pattern.   8" and over, LUG pattern.  8" and over, LUG pattern.   and over, LUG pattern.  and over, LUG pattern.   over, LUG pattern.  over, LUG pattern.   LUG pattern.  LUG pattern.   pattern.  pattern.  (Lever operated - Kitz 6122EL, Gear operated - Kitz 6122EG) 3.4.2.5. Check Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. Check Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  cast iron body to ASTM A126, bronze trim, bolted bonnet. cast iron body to ASTM A126, bronze trim, bolted bonnet.  iron body to ASTM A126, bronze trim, bolted bonnet. iron body to ASTM A126, bronze trim, bolted bonnet.  body to ASTM A126, bronze trim, bolted bonnet. body to ASTM A126, bronze trim, bolted bonnet.  to ASTM A126, bronze trim, bolted bonnet. to ASTM A126, bronze trim, bolted bonnet.  ASTM A126, bronze trim, bolted bonnet. ASTM A126, bronze trim, bolted bonnet.  A126, bronze trim, bolted bonnet. A126, bronze trim, bolted bonnet.  bronze trim, bolted bonnet. bronze trim, bolted bonnet.  trim, bolted bonnet. trim, bolted bonnet.  bolted bonnet. bolted bonnet.  bonnet. bonnet. (Flanged - Kitz 78) 3.4.3. To 2068 kPa [300 psi] working pressure, up to 50mm [2 in.] - socket welded or threaded To 2068 kPa [300 psi] working pressure, up to 50mm [2 in.] - socket welded or threaded 3.4.3.1. Gate Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Gate Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  steel A105N body, bolted bonnet, 1/2 stellite (trim #8), steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  A105N body, bolted bonnet, 1/2 stellite (trim #8), A105N body, bolted bonnet, 1/2 stellite (trim #8),  body, bolted bonnet, 1/2 stellite (trim #8), body, bolted bonnet, 1/2 stellite (trim #8),  bolted bonnet, 1/2 stellite (trim #8), bolted bonnet, 1/2 stellite (trim #8),  bonnet, 1/2 stellite (trim #8), bonnet, 1/2 stellite (trim #8),  1/2 stellite (trim #8), 1/2 stellite (trim #8),  stellite (trim #8), stellite (trim #8),  (trim #8), (trim #8),  #8), #8), graphite packing, OS&Y 3.4.3.2. Globe Valve - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Globe Valve - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  Valve - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Valve - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  steel A105N body, bolted bonnet, 1/2 stellite (trim #8), steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  A105N body, bolted bonnet, 1/2 stellite (trim #8), A105N body, bolted bonnet, 1/2 stellite (trim #8),  body, bolted bonnet, 1/2 stellite (trim #8), body, bolted bonnet, 1/2 stellite (trim #8),  bolted bonnet, 1/2 stellite (trim #8), bolted bonnet, 1/2 stellite (trim #8),  bonnet, 1/2 stellite (trim #8), bonnet, 1/2 stellite (trim #8),  1/2 stellite (trim #8), 1/2 stellite (trim #8),  stellite (trim #8), stellite (trim #8),  (trim #8), (trim #8),  #8), #8), graphite packing, OS&Y 3.4.3.3. Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  W.O.G. rated, two piece full port brass body (C37700), solid chrome plated W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  rated, two piece full port brass body (C37700), solid chrome plated rated, two piece full port brass body (C37700), solid chrome plated  two piece full port brass body (C37700), solid chrome plated two piece full port brass body (C37700), solid chrome plated  piece full port brass body (C37700), solid chrome plated piece full port brass body (C37700), solid chrome plated  full port brass body (C37700), solid chrome plated full port brass body (C37700), solid chrome plated  port brass body (C37700), solid chrome plated port brass body (C37700), solid chrome plated  brass body (C37700), solid chrome plated brass body (C37700), solid chrome plated  body (C37700), solid chrome plated body (C37700), solid chrome plated  (C37700), solid chrome plated (C37700), solid chrome plated  solid chrome plated solid chrome plated  chrome plated chrome plated  plated plated brass ball, PTFE seats, double o-ring stem seals, lever operated. (Threaded -  Kitz 58) 3.4.3.4. Check Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Check Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  steel A105N body, bolted bonnet, 1/2 stellite (trim #8), steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  A105N body, bolted bonnet, 1/2 stellite (trim #8), A105N body, bolted bonnet, 1/2 stellite (trim #8),  body, bolted bonnet, 1/2 stellite (trim #8), body, bolted bonnet, 1/2 stellite (trim #8),  bolted bonnet, 1/2 stellite (trim #8), bolted bonnet, 1/2 stellite (trim #8),  bonnet, 1/2 stellite (trim #8), bonnet, 1/2 stellite (trim #8),  1/2 stellite (trim #8), 1/2 stellite (trim #8),  stellite (trim #8), stellite (trim #8),  (trim #8), (trim #8),  #8), #8), graphite gasket 3.4.4. To 2068 kPa [300 psi] working pressure, 65mm [2-1/2 in.] and larger - flanged To 2068 kPa [300 psi] working pressure, 65mm [2-1/2 in.] and larger - flanged 3.4.4.1. Gate Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim Gate Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  body, bolted bonnet, OS&Y, 1/2 stellite (trim body, bolted bonnet, OS&Y, 1/2 stellite (trim  bolted bonnet, OS&Y, 1/2 stellite (trim bolted bonnet, OS&Y, 1/2 stellite (trim  bonnet, OS&Y, 1/2 stellite (trim bonnet, OS&Y, 1/2 stellite (trim  OS&Y, 1/2 stellite (trim OS&Y, 1/2 stellite (trim  1/2 stellite (trim 1/2 stellite (trim  stellite (trim stellite (trim  (trim (trim #8), graphite packing (Kitz 150 SCLS) 3.4.4.2. Globe Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite Globe Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  A216WCB body, bolted bonnet, OS&Y, 1/2 stellite A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  body, bolted bonnet, OS&Y, 1/2 stellite body, bolted bonnet, OS&Y, 1/2 stellite  bolted bonnet, OS&Y, 1/2 stellite bolted bonnet, OS&Y, 1/2 stellite  bonnet, OS&Y, 1/2 stellite bonnet, OS&Y, 1/2 stellite  OS&Y, 1/2 stellite OS&Y, 1/2 stellite  1/2 stellite 1/2 stellite  stellite stellite (trim #8), graphite packing (Kitz 150 SCJS) 3.4.4.3. Butterfly Valves - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, Butterfly Valves - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  Valves - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, Valves - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  150, lug style, carbon steel body, 1704 shaft, stainless steel disc, 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  lug style, carbon steel body, 1704 shaft, stainless steel disc, lug style, carbon steel body, 1704 shaft, stainless steel disc,  style, carbon steel body, 1704 shaft, stainless steel disc, style, carbon steel body, 1704 shaft, stainless steel disc,  carbon steel body, 1704 shaft, stainless steel disc, carbon steel body, 1704 shaft, stainless steel disc,  steel body, 1704 shaft, stainless steel disc, steel body, 1704 shaft, stainless steel disc,  body, 1704 shaft, stainless steel disc, body, 1704 shaft, stainless steel disc,  1704 shaft, stainless steel disc, 1704 shaft, stainless steel disc,  shaft, stainless steel disc, shaft, stainless steel disc,  stainless steel disc, stainless steel disc,  steel disc, steel disc,  disc, disc, RPTFE packing and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever  packing and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever packing and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever  and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever  seat. Valve shall be fully bi-directional, rated for full dead end service. Lever seat. Valve shall be fully bi-directional, rated for full dead end service. Lever  Valve shall be fully bi-directional, rated for full dead end service. Lever Valve shall be fully bi-directional, rated for full dead end service. Lever  shall be fully bi-directional, rated for full dead end service. Lever shall be fully bi-directional, rated for full dead end service. Lever  be fully bi-directional, rated for full dead end service. Lever be fully bi-directional, rated for full dead end service. Lever  fully bi-directional, rated for full dead end service. Lever fully bi-directional, rated for full dead end service. Lever  bi-directional, rated for full dead end service. Lever bi-directional, rated for full dead end service. Lever  rated for full dead end service. Lever rated for full dead end service. Lever  for full dead end service. Lever for full dead end service. Lever  full dead end service. Lever full dead end service. Lever  dead end service. Lever dead end service. Lever  end service. Lever end service. Lever  service. Lever service. Lever  Lever Lever or gear operated. 3.4.4.4. Check Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), Check Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  A216WCB body, bolted bonnet, 1/2 stellite (trim #8), A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  body, bolted bonnet, 1/2 stellite (trim #8), body, bolted bonnet, 1/2 stellite (trim #8),  bolted bonnet, 1/2 stellite (trim #8), bolted bonnet, 1/2 stellite (trim #8),  bonnet, 1/2 stellite (trim #8), bonnet, 1/2 stellite (trim #8),  1/2 stellite (trim #8), 1/2 stellite (trim #8),  stellite (trim #8), stellite (trim #8),  (trim #8), (trim #8),  #8), #8), stainless steel inserted flexible graphite gasket (Kitz 150 SCOS) 3.5. Butterfly valves are to be molded or cartridge style only. Butterfly valves are to be molded or cartridge style only. 3.6. Ball valves are to be solid ball style only. Ball valves are to be solid ball style only. 3.7. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. 3.8. Provide 20 mm [3/4" in.] hose end drain valves with cap and chain at all system low points. Provide 20 mm [3/4" in.] hose end drain valves with cap and chain at all system low points. 3.9. Provide di-electric couplings for connection of dissimilar piping materials. Provide di-electric couplings for connection of dissimilar piping materials. 3.10. Provide circuit balancing valves as required to balance water flow. Circuit balancing valves shall be Provide circuit balancing valves as required to balance water flow. Circuit balancing valves shall be  circuit balancing valves as required to balance water flow. Circuit balancing valves shall be circuit balancing valves as required to balance water flow. Circuit balancing valves shall be  balancing valves as required to balance water flow. Circuit balancing valves shall be balancing valves as required to balance water flow. Circuit balancing valves shall be  valves as required to balance water flow. Circuit balancing valves shall be valves as required to balance water flow. Circuit balancing valves shall be  as required to balance water flow. Circuit balancing valves shall be as required to balance water flow. Circuit balancing valves shall be  required to balance water flow. Circuit balancing valves shall be required to balance water flow. Circuit balancing valves shall be  to balance water flow. Circuit balancing valves shall be to balance water flow. Circuit balancing valves shall be  balance water flow. Circuit balancing valves shall be balance water flow. Circuit balancing valves shall be  water flow. Circuit balancing valves shall be water flow. Circuit balancing valves shall be  flow. Circuit balancing valves shall be flow. Circuit balancing valves shall be  Circuit balancing valves shall be Circuit balancing valves shall be  balancing valves shall be balancing valves shall be  valves shall be valves shall be  shall be shall be  be be Armstrong Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  - Y pattern style, all metal, with soldered or screwed connections, built-in - Y pattern style, all metal, with soldered or screwed connections, built-in  Y pattern style, all metal, with soldered or screwed connections, built-in Y pattern style, all metal, with soldered or screwed connections, built-in  pattern style, all metal, with soldered or screwed connections, built-in pattern style, all metal, with soldered or screwed connections, built-in  style, all metal, with soldered or screwed connections, built-in style, all metal, with soldered or screwed connections, built-in  all metal, with soldered or screwed connections, built-in all metal, with soldered or screwed connections, built-in  metal, with soldered or screwed connections, built-in metal, with soldered or screwed connections, built-in  with soldered or screwed connections, built-in with soldered or screwed connections, built-in  soldered or screwed connections, built-in soldered or screwed connections, built-in  or screwed connections, built-in or screwed connections, built-in  screwed connections, built-in screwed connections, built-in  connections, built-in connections, built-in  built-in built-in drain connection with shut off valve and protective caps and integral valve insulation. Provide for  connection with shut off valve and protective caps and integral valve insulation. Provide for connection with shut off valve and protective caps and integral valve insulation. Provide for  with shut off valve and protective caps and integral valve insulation. Provide for with shut off valve and protective caps and integral valve insulation. Provide for  shut off valve and protective caps and integral valve insulation. Provide for shut off valve and protective caps and integral valve insulation. Provide for  off valve and protective caps and integral valve insulation. Provide for off valve and protective caps and integral valve insulation. Provide for  valve and protective caps and integral valve insulation. Provide for valve and protective caps and integral valve insulation. Provide for  and protective caps and integral valve insulation. Provide for and protective caps and integral valve insulation. Provide for  protective caps and integral valve insulation. Provide for protective caps and integral valve insulation. Provide for  caps and integral valve insulation. Provide for caps and integral valve insulation. Provide for  and integral valve insulation. Provide for and integral valve insulation. Provide for  integral valve insulation. Provide for integral valve insulation. Provide for  valve insulation. Provide for valve insulation. Provide for  insulation. Provide for insulation. Provide for  Provide for Provide for  for for each valve: - Vernier type handwheel settings for precision flow balancing. - Positive shut off valve with no drip seat and plug type stem with Teflon disc. - Tamper proof hidden memory. 3.11. Positive shut off metering valves with connections for portable meter. Provide one (1) portable meter Positive shut off metering valves with connections for portable meter. Provide one (1) portable meter  shut off metering valves with connections for portable meter. Provide one (1) portable meter shut off metering valves with connections for portable meter. Provide one (1) portable meter  off metering valves with connections for portable meter. Provide one (1) portable meter off metering valves with connections for portable meter. Provide one (1) portable meter  metering valves with connections for portable meter. Provide one (1) portable meter metering valves with connections for portable meter. Provide one (1) portable meter  valves with connections for portable meter. Provide one (1) portable meter valves with connections for portable meter. Provide one (1) portable meter  with connections for portable meter. Provide one (1) portable meter with connections for portable meter. Provide one (1) portable meter  connections for portable meter. Provide one (1) portable meter connections for portable meter. Provide one (1) portable meter  for portable meter. Provide one (1) portable meter for portable meter. Provide one (1) portable meter  portable meter. Provide one (1) portable meter portable meter. Provide one (1) portable meter  meter. Provide one (1) portable meter meter. Provide one (1) portable meter  Provide one (1) portable meter Provide one (1) portable meter  one (1) portable meter one (1) portable meter  (1) portable meter (1) portable meter  portable meter portable meter  meter meter and turn over to tenant at end of project. 3.12. Select circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] Select circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  to give a pressure drop at 100% open between 3.0 kPa [1 ft.] to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  give a pressure drop at 100% open between 3.0 kPa [1 ft.] give a pressure drop at 100% open between 3.0 kPa [1 ft.]  a pressure drop at 100% open between 3.0 kPa [1 ft.] a pressure drop at 100% open between 3.0 kPa [1 ft.]  pressure drop at 100% open between 3.0 kPa [1 ft.] pressure drop at 100% open between 3.0 kPa [1 ft.]  drop at 100% open between 3.0 kPa [1 ft.] drop at 100% open between 3.0 kPa [1 ft.]  at 100% open between 3.0 kPa [1 ft.] at 100% open between 3.0 kPa [1 ft.]  100% open between 3.0 kPa [1 ft.] 100% open between 3.0 kPa [1 ft.]  open between 3.0 kPa [1 ft.] open between 3.0 kPa [1 ft.]  between 3.0 kPa [1 ft.] between 3.0 kPa [1 ft.]  3.0 kPa [1 ft.] 3.0 kPa [1 ft.]  kPa [1 ft.] kPa [1 ft.]  [1 ft.] [1 ft.]  ft.] ft.] and 21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum 21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  [7 ft.].  Select valves location remote from the pumps in the circuit near minimum [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  ft.].  Select valves location remote from the pumps in the circuit near minimum ft.].  Select valves location remote from the pumps in the circuit near minimum   Select valves location remote from the pumps in the circuit near minimum  Select valves location remote from the pumps in the circuit near minimum Select valves location remote from the pumps in the circuit near minimum  valves location remote from the pumps in the circuit near minimum valves location remote from the pumps in the circuit near minimum  location remote from the pumps in the circuit near minimum location remote from the pumps in the circuit near minimum  remote from the pumps in the circuit near minimum remote from the pumps in the circuit near minimum  from the pumps in the circuit near minimum from the pumps in the circuit near minimum  the pumps in the circuit near minimum the pumps in the circuit near minimum  pumps in the circuit near minimum pumps in the circuit near minimum  in the circuit near minimum in the circuit near minimum  the circuit near minimum the circuit near minimum  circuit near minimum circuit near minimum  near minimum near minimum  minimum minimum pressure drop and those located near the pumps at higher pressure drops. 3.13. Provide safety and relief valves for all closed water systems. Pipe relief to nearest floor drain. Provide safety and relief valves for all closed water systems. Pipe relief to nearest floor drain.  safety and relief valves for all closed water systems. Pipe relief to nearest floor drain. safety and relief valves for all closed water systems. Pipe relief to nearest floor drain.  and relief valves for all closed water systems. Pipe relief to nearest floor drain. and relief valves for all closed water systems. Pipe relief to nearest floor drain.  relief valves for all closed water systems. Pipe relief to nearest floor drain. relief valves for all closed water systems. Pipe relief to nearest floor drain.  valves for all closed water systems. Pipe relief to nearest floor drain. valves for all closed water systems. Pipe relief to nearest floor drain.  for all closed water systems. Pipe relief to nearest floor drain. for all closed water systems. Pipe relief to nearest floor drain.  all closed water systems. Pipe relief to nearest floor drain. all closed water systems. Pipe relief to nearest floor drain.  closed water systems. Pipe relief to nearest floor drain. closed water systems. Pipe relief to nearest floor drain.  water systems. Pipe relief to nearest floor drain. water systems. Pipe relief to nearest floor drain.  systems. Pipe relief to nearest floor drain. systems. Pipe relief to nearest floor drain.  Pipe relief to nearest floor drain. Pipe relief to nearest floor drain.  relief to nearest floor drain. relief to nearest floor drain.  to nearest floor drain. to nearest floor drain.  nearest floor drain. nearest floor drain.  floor drain. floor drain.  drain. drain. Provide Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  [150 psig] at 99°C [210°F] ASTM rated, cast iron body [150 psig] at 99°C [210°F] ASTM rated, cast iron body  psig] at 99°C [210°F] ASTM rated, cast iron body psig] at 99°C [210°F] ASTM rated, cast iron body  at 99°C [210°F] ASTM rated, cast iron body at 99°C [210°F] ASTM rated, cast iron body  99°C [210°F] ASTM rated, cast iron body 99°C [210°F] ASTM rated, cast iron body  [210°F] ASTM rated, cast iron body [210°F] ASTM rated, cast iron body  ASTM rated, cast iron body ASTM rated, cast iron body  rated, cast iron body rated, cast iron body  cast iron body cast iron body  iron body iron body  body body bronze disc and seat, steel spindle assembly, carbon steel spring. 3.14. Provide strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze Provide strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze  strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze  upstream of each pump and where indicated on drawings. Strainers shall be bronze upstream of each pump and where indicated on drawings. Strainers shall be bronze  of each pump and where indicated on drawings. Strainers shall be bronze of each pump and where indicated on drawings. Strainers shall be bronze  each pump and where indicated on drawings. Strainers shall be bronze each pump and where indicated on drawings. Strainers shall be bronze  pump and where indicated on drawings. Strainers shall be bronze pump and where indicated on drawings. Strainers shall be bronze  and where indicated on drawings. Strainers shall be bronze and where indicated on drawings. Strainers shall be bronze  where indicated on drawings. Strainers shall be bronze where indicated on drawings. Strainers shall be bronze  indicated on drawings. Strainers shall be bronze indicated on drawings. Strainers shall be bronze  on drawings. Strainers shall be bronze on drawings. Strainers shall be bronze  drawings. Strainers shall be bronze drawings. Strainers shall be bronze  Strainers shall be bronze Strainers shall be bronze  shall be bronze shall be bronze  be bronze be bronze  bronze bronze body type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  stainless steel screens with 1.6 mm [1/16 in.<-] perforations stainless steel screens with 1.6 mm [1/16 in.<-] perforations  steel screens with 1.6 mm [1/16 in.<-] perforations steel screens with 1.6 mm [1/16 in.<-] perforations  screens with 1.6 mm [1/16 in.<-] perforations screens with 1.6 mm [1/16 in.<-] perforations  with 1.6 mm [1/16 in.<-] perforations with 1.6 mm [1/16 in.<-] perforations  1.6 mm [1/16 in.<-] perforations 1.6 mm [1/16 in.<-] perforations  mm [1/16 in.<-] perforations mm [1/16 in.<-] perforations  [1/16 in.<-] perforations [1/16 in.<-] perforations  in.<-] perforations in.<-] perforations  perforations perforations and capable of system pressure of 860 kPa [125 PSI]. 3.15. Automatic air vents and collecting chambers Spirax 13W shall be provided at all high points of Automatic air vents and collecting chambers Spirax 13W shall be provided at all high points of  air vents and collecting chambers Spirax 13W shall be provided at all high points of air vents and collecting chambers Spirax 13W shall be provided at all high points of  vents and collecting chambers Spirax 13W shall be provided at all high points of vents and collecting chambers Spirax 13W shall be provided at all high points of  and collecting chambers Spirax 13W shall be provided at all high points of and collecting chambers Spirax 13W shall be provided at all high points of  collecting chambers Spirax 13W shall be provided at all high points of collecting chambers Spirax 13W shall be provided at all high points of  chambers Spirax 13W shall be provided at all high points of chambers Spirax 13W shall be provided at all high points of  Spirax 13W shall be provided at all high points of Spirax 13W shall be provided at all high points of  13W shall be provided at all high points of 13W shall be provided at all high points of  shall be provided at all high points of shall be provided at all high points of  be provided at all high points of be provided at all high points of  provided at all high points of provided at all high points of  at all high points of at all high points of  all high points of all high points of  high points of high points of  points of points of  of of piping system. Ensure ratings are compatible with system pressure. 3.16. Insulation shall be provided to match base building standards or refer to insulation section. Insulation shall be provided to match base building standards or refer to insulation section. 3.17. Provide 50% glycol solution for radiant heating systems. Provide 50% glycol solution for radiant heating systems. 3.18. Flush clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during Flush clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  all HVAC piping systems. Bypass and isolate any equipment that may be damaged during all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  HVAC piping systems. Bypass and isolate any equipment that may be damaged during HVAC piping systems. Bypass and isolate any equipment that may be damaged during  piping systems. Bypass and isolate any equipment that may be damaged during piping systems. Bypass and isolate any equipment that may be damaged during  systems. Bypass and isolate any equipment that may be damaged during systems. Bypass and isolate any equipment that may be damaged during  Bypass and isolate any equipment that may be damaged during Bypass and isolate any equipment that may be damaged during  and isolate any equipment that may be damaged during and isolate any equipment that may be damaged during  isolate any equipment that may be damaged during isolate any equipment that may be damaged during  any equipment that may be damaged during any equipment that may be damaged during  equipment that may be damaged during equipment that may be damaged during  that may be damaged during that may be damaged during  may be damaged during may be damaged during  be damaged during be damaged during  damaged during damaged during  during during the flushing process. After flushing process, clean all strainers and check all low points to ensure  flushing process. After flushing process, clean all strainers and check all low points to ensure flushing process. After flushing process, clean all strainers and check all low points to ensure  process. After flushing process, clean all strainers and check all low points to ensure process. After flushing process, clean all strainers and check all low points to ensure  After flushing process, clean all strainers and check all low points to ensure After flushing process, clean all strainers and check all low points to ensure  flushing process, clean all strainers and check all low points to ensure flushing process, clean all strainers and check all low points to ensure  process, clean all strainers and check all low points to ensure process, clean all strainers and check all low points to ensure  clean all strainers and check all low points to ensure clean all strainers and check all low points to ensure  all strainers and check all low points to ensure all strainers and check all low points to ensure  strainers and check all low points to ensure strainers and check all low points to ensure  and check all low points to ensure and check all low points to ensure  check all low points to ensure check all low points to ensure  all low points to ensure all low points to ensure  low points to ensure low points to ensure  points to ensure points to ensure  to ensure to ensure  ensure ensure removal of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  all loose dirt. Chemically clean all piping systems utilizing low foaming chemical all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  loose dirt. Chemically clean all piping systems utilizing low foaming chemical loose dirt. Chemically clean all piping systems utilizing low foaming chemical  dirt. Chemically clean all piping systems utilizing low foaming chemical dirt. Chemically clean all piping systems utilizing low foaming chemical  Chemically clean all piping systems utilizing low foaming chemical Chemically clean all piping systems utilizing low foaming chemical  clean all piping systems utilizing low foaming chemical clean all piping systems utilizing low foaming chemical  all piping systems utilizing low foaming chemical all piping systems utilizing low foaming chemical  piping systems utilizing low foaming chemical piping systems utilizing low foaming chemical  systems utilizing low foaming chemical systems utilizing low foaming chemical  utilizing low foaming chemical utilizing low foaming chemical  low foaming chemical low foaming chemical  foaming chemical foaming chemical  chemical chemical detergents which shall not adversely affect system components. After flushing and cleaning, pressure  which shall not adversely affect system components. After flushing and cleaning, pressure which shall not adversely affect system components. After flushing and cleaning, pressure  shall not adversely affect system components. After flushing and cleaning, pressure shall not adversely affect system components. After flushing and cleaning, pressure  not adversely affect system components. After flushing and cleaning, pressure not adversely affect system components. After flushing and cleaning, pressure  adversely affect system components. After flushing and cleaning, pressure adversely affect system components. After flushing and cleaning, pressure  affect system components. After flushing and cleaning, pressure affect system components. After flushing and cleaning, pressure  system components. After flushing and cleaning, pressure system components. After flushing and cleaning, pressure  components. After flushing and cleaning, pressure components. After flushing and cleaning, pressure  After flushing and cleaning, pressure After flushing and cleaning, pressure  flushing and cleaning, pressure flushing and cleaning, pressure  and cleaning, pressure and cleaning, pressure  cleaning, pressure cleaning, pressure  pressure pressure test all HVAC piping systems. 3.19. Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance  ULC classified firestopping products by 3M or Hilti which have been tested in accordance ULC classified firestopping products by 3M or Hilti which have been tested in accordance  classified firestopping products by 3M or Hilti which have been tested in accordance classified firestopping products by 3M or Hilti which have been tested in accordance  firestopping products by 3M or Hilti which have been tested in accordance firestopping products by 3M or Hilti which have been tested in accordance  products by 3M or Hilti which have been tested in accordance products by 3M or Hilti which have been tested in accordance  by 3M or Hilti which have been tested in accordance by 3M or Hilti which have been tested in accordance  3M or Hilti which have been tested in accordance 3M or Hilti which have been tested in accordance  or Hilti which have been tested in accordance or Hilti which have been tested in accordance  Hilti which have been tested in accordance Hilti which have been tested in accordance  which have been tested in accordance which have been tested in accordance  have been tested in accordance have been tested in accordance  been tested in accordance been tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance with CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  install firestopping systems in accordance with the appropriate ULC system number install firestopping systems in accordance with the appropriate ULC system number  firestopping systems in accordance with the appropriate ULC system number firestopping systems in accordance with the appropriate ULC system number  systems in accordance with the appropriate ULC system number systems in accordance with the appropriate ULC system number  in accordance with the appropriate ULC system number in accordance with the appropriate ULC system number  accordance with the appropriate ULC system number accordance with the appropriate ULC system number  with the appropriate ULC system number with the appropriate ULC system number  the appropriate ULC system number the appropriate ULC system number  appropriate ULC system number appropriate ULC system number  ULC system number ULC system number  system number system number  number number for the products and type of penetration. 3.20. Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  that fire ratings of floors and walls are maintained, fill spaces between openings and pipes that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  fire ratings of floors and walls are maintained, fill spaces between openings and pipes fire ratings of floors and walls are maintained, fill spaces between openings and pipes  ratings of floors and walls are maintained, fill spaces between openings and pipes ratings of floors and walls are maintained, fill spaces between openings and pipes  of floors and walls are maintained, fill spaces between openings and pipes of floors and walls are maintained, fill spaces between openings and pipes  floors and walls are maintained, fill spaces between openings and pipes floors and walls are maintained, fill spaces between openings and pipes  and walls are maintained, fill spaces between openings and pipes and walls are maintained, fill spaces between openings and pipes  walls are maintained, fill spaces between openings and pipes walls are maintained, fill spaces between openings and pipes  are maintained, fill spaces between openings and pipes are maintained, fill spaces between openings and pipes  maintained, fill spaces between openings and pipes maintained, fill spaces between openings and pipes  fill spaces between openings and pipes fill spaces between openings and pipes  spaces between openings and pipes spaces between openings and pipes  between openings and pipes between openings and pipes  openings and pipes openings and pipes  and pipes and pipes  pipes pipes passing through fire separations. 4. CHEMICAL TREATMENT CHEMICAL TREATMENT 4.1. Perform cleaning and water treatment services under the supervision of a Water Treatment Specialist Perform cleaning and water treatment services under the supervision of a Water Treatment Specialist  cleaning and water treatment services under the supervision of a Water Treatment Specialist cleaning and water treatment services under the supervision of a Water Treatment Specialist  and water treatment services under the supervision of a Water Treatment Specialist and water treatment services under the supervision of a Water Treatment Specialist  water treatment services under the supervision of a Water Treatment Specialist water treatment services under the supervision of a Water Treatment Specialist  treatment services under the supervision of a Water Treatment Specialist treatment services under the supervision of a Water Treatment Specialist  services under the supervision of a Water Treatment Specialist services under the supervision of a Water Treatment Specialist  under the supervision of a Water Treatment Specialist under the supervision of a Water Treatment Specialist  the supervision of a Water Treatment Specialist the supervision of a Water Treatment Specialist  supervision of a Water Treatment Specialist supervision of a Water Treatment Specialist  of a Water Treatment Specialist of a Water Treatment Specialist  a Water Treatment Specialist a Water Treatment Specialist  Water Treatment Specialist Water Treatment Specialist  Treatment Specialist Treatment Specialist  Specialist Specialist who shall have a minimum of five (5) years continuous local experience in the supply and  shall have a minimum of five (5) years continuous local experience in the supply and shall have a minimum of five (5) years continuous local experience in the supply and  have a minimum of five (5) years continuous local experience in the supply and have a minimum of five (5) years continuous local experience in the supply and  a minimum of five (5) years continuous local experience in the supply and a minimum of five (5) years continuous local experience in the supply and  minimum of five (5) years continuous local experience in the supply and minimum of five (5) years continuous local experience in the supply and  of five (5) years continuous local experience in the supply and of five (5) years continuous local experience in the supply and  five (5) years continuous local experience in the supply and five (5) years continuous local experience in the supply and  (5) years continuous local experience in the supply and (5) years continuous local experience in the supply and  years continuous local experience in the supply and years continuous local experience in the supply and  continuous local experience in the supply and continuous local experience in the supply and  local experience in the supply and local experience in the supply and  experience in the supply and experience in the supply and  in the supply and in the supply and  the supply and the supply and  supply and supply and  and and installation of water treatment systems. 4.2. After completion of flush cleaning and pressure testing, chemically clean all piping systems utilizing After completion of flush cleaning and pressure testing, chemically clean all piping systems utilizing  completion of flush cleaning and pressure testing, chemically clean all piping systems utilizing completion of flush cleaning and pressure testing, chemically clean all piping systems utilizing  of flush cleaning and pressure testing, chemically clean all piping systems utilizing of flush cleaning and pressure testing, chemically clean all piping systems utilizing  flush cleaning and pressure testing, chemically clean all piping systems utilizing flush cleaning and pressure testing, chemically clean all piping systems utilizing  cleaning and pressure testing, chemically clean all piping systems utilizing cleaning and pressure testing, chemically clean all piping systems utilizing  and pressure testing, chemically clean all piping systems utilizing and pressure testing, chemically clean all piping systems utilizing  pressure testing, chemically clean all piping systems utilizing pressure testing, chemically clean all piping systems utilizing  testing, chemically clean all piping systems utilizing testing, chemically clean all piping systems utilizing  chemically clean all piping systems utilizing chemically clean all piping systems utilizing  clean all piping systems utilizing clean all piping systems utilizing  all piping systems utilizing all piping systems utilizing  piping systems utilizing piping systems utilizing  systems utilizing systems utilizing  utilizing utilizing low foaming chemical detergents which shall not adversely affect system components. 4.3. Provide each closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe Provide each closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  each closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe each closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  [2 US Gal.] capacity by-pass chemical feeder.  Pipe [2 US Gal.] capacity by-pass chemical feeder.  Pipe  US Gal.] capacity by-pass chemical feeder.  Pipe US Gal.] capacity by-pass chemical feeder.  Pipe  Gal.] capacity by-pass chemical feeder.  Pipe Gal.] capacity by-pass chemical feeder.  Pipe  capacity by-pass chemical feeder.  Pipe capacity by-pass chemical feeder.  Pipe  by-pass chemical feeder.  Pipe by-pass chemical feeder.  Pipe  chemical feeder.  Pipe chemical feeder.  Pipe  feeder.  Pipe feeder.  Pipe   Pipe  Pipe Pipe across pumping system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  pumping system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain, pumping system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain, system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain, and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain, locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  not more than (1m) [3 ft.] above floor.  Pipe to floor drain, not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  more than (1m) [3 ft.] above floor.  Pipe to floor drain, more than (1m) [3 ft.] above floor.  Pipe to floor drain,  than (1m) [3 ft.] above floor.  Pipe to floor drain, than (1m) [3 ft.] above floor.  Pipe to floor drain,  (1m) [3 ft.] above floor.  Pipe to floor drain, (1m) [3 ft.] above floor.  Pipe to floor drain,  [3 ft.] above floor.  Pipe to floor drain, [3 ft.] above floor.  Pipe to floor drain,  ft.] above floor.  Pipe to floor drain, ft.] above floor.  Pipe to floor drain,  above floor.  Pipe to floor drain, above floor.  Pipe to floor drain,  floor.  Pipe to floor drain, floor.  Pipe to floor drain,   Pipe to floor drain,  Pipe to floor drain, Pipe to floor drain,  to floor drain, to floor drain,  floor drain, floor drain,  drain, drain, using 20mm [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the  20mm [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the 20mm [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the  [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the  pipe c/w ball valves.  Provide feeders with pressure rating suitable for the pipe c/w ball valves.  Provide feeders with pressure rating suitable for the  c/w ball valves.  Provide feeders with pressure rating suitable for the c/w ball valves.  Provide feeders with pressure rating suitable for the  ball valves.  Provide feeders with pressure rating suitable for the ball valves.  Provide feeders with pressure rating suitable for the  valves.  Provide feeders with pressure rating suitable for the valves.  Provide feeders with pressure rating suitable for the   Provide feeders with pressure rating suitable for the  Provide feeders with pressure rating suitable for the Provide feeders with pressure rating suitable for the  feeders with pressure rating suitable for the feeders with pressure rating suitable for the  with pressure rating suitable for the with pressure rating suitable for the  pressure rating suitable for the pressure rating suitable for the  rating suitable for the rating suitable for the  suitable for the suitable for the  for the for the  the the system working pressure 4.4. To compensate for initial losses of chemicals and water during startup of system, provide twice as To compensate for initial losses of chemicals and water during startup of system, provide twice as  compensate for initial losses of chemicals and water during startup of system, provide twice as compensate for initial losses of chemicals and water during startup of system, provide twice as  for initial losses of chemicals and water during startup of system, provide twice as for initial losses of chemicals and water during startup of system, provide twice as  initial losses of chemicals and water during startup of system, provide twice as initial losses of chemicals and water during startup of system, provide twice as  losses of chemicals and water during startup of system, provide twice as losses of chemicals and water during startup of system, provide twice as  of chemicals and water during startup of system, provide twice as of chemicals and water during startup of system, provide twice as  chemicals and water during startup of system, provide twice as chemicals and water during startup of system, provide twice as  and water during startup of system, provide twice as and water during startup of system, provide twice as  water during startup of system, provide twice as water during startup of system, provide twice as  during startup of system, provide twice as during startup of system, provide twice as  startup of system, provide twice as startup of system, provide twice as  of system, provide twice as of system, provide twice as  system, provide twice as system, provide twice as  provide twice as provide twice as  twice as twice as  as as much corrosion inhibitor and biocide as are necessary to treat systems 4.5. Maintain chemical levels from the time the system is filled after cleaning, up to Substantial Maintain chemical levels from the time the system is filled after cleaning, up to Substantial  chemical levels from the time the system is filled after cleaning, up to Substantial chemical levels from the time the system is filled after cleaning, up to Substantial  levels from the time the system is filled after cleaning, up to Substantial levels from the time the system is filled after cleaning, up to Substantial  from the time the system is filled after cleaning, up to Substantial from the time the system is filled after cleaning, up to Substantial  the time the system is filled after cleaning, up to Substantial the time the system is filled after cleaning, up to Substantial  time the system is filled after cleaning, up to Substantial time the system is filled after cleaning, up to Substantial  the system is filled after cleaning, up to Substantial the system is filled after cleaning, up to Substantial  system is filled after cleaning, up to Substantial system is filled after cleaning, up to Substantial  is filled after cleaning, up to Substantial is filled after cleaning, up to Substantial  filled after cleaning, up to Substantial filled after cleaning, up to Substantial  after cleaning, up to Substantial after cleaning, up to Substantial  cleaning, up to Substantial cleaning, up to Substantial  up to Substantial up to Substantial  to Substantial to Substantial  Substantial Substantial Performance of the Contract. 4.6. The water treatment specialist shall supply all necessary supervision during installation and shall The water treatment specialist shall supply all necessary supervision during installation and shall  water treatment specialist shall supply all necessary supervision during installation and shall water treatment specialist shall supply all necessary supervision during installation and shall  treatment specialist shall supply all necessary supervision during installation and shall treatment specialist shall supply all necessary supervision during installation and shall  specialist shall supply all necessary supervision during installation and shall specialist shall supply all necessary supervision during installation and shall  shall supply all necessary supervision during installation and shall shall supply all necessary supervision during installation and shall  supply all necessary supervision during installation and shall supply all necessary supervision during installation and shall  all necessary supervision during installation and shall all necessary supervision during installation and shall  necessary supervision during installation and shall necessary supervision during installation and shall  supervision during installation and shall supervision during installation and shall  during installation and shall during installation and shall  installation and shall installation and shall  and shall and shall  shall shall check the systems during construction. 4.7. Provide a service program from a specialist with the water treatment supplier/contractor for a Provide a service program from a specialist with the water treatment supplier/contractor for a  a service program from a specialist with the water treatment supplier/contractor for a a service program from a specialist with the water treatment supplier/contractor for a  service program from a specialist with the water treatment supplier/contractor for a service program from a specialist with the water treatment supplier/contractor for a  program from a specialist with the water treatment supplier/contractor for a program from a specialist with the water treatment supplier/contractor for a  from a specialist with the water treatment supplier/contractor for a from a specialist with the water treatment supplier/contractor for a  a specialist with the water treatment supplier/contractor for a a specialist with the water treatment supplier/contractor for a  specialist with the water treatment supplier/contractor for a specialist with the water treatment supplier/contractor for a  with the water treatment supplier/contractor for a with the water treatment supplier/contractor for a  the water treatment supplier/contractor for a the water treatment supplier/contractor for a  water treatment supplier/contractor for a water treatment supplier/contractor for a  treatment supplier/contractor for a treatment supplier/contractor for a  supplier/contractor for a supplier/contractor for a  for a for a  a a period of one year from Substantial Completion. Include initial water analysis and recommendations,  of one year from Substantial Completion. Include initial water analysis and recommendations, of one year from Substantial Completion. Include initial water analysis and recommendations,  one year from Substantial Completion. Include initial water analysis and recommendations, one year from Substantial Completion. Include initial water analysis and recommendations,  year from Substantial Completion. Include initial water analysis and recommendations, year from Substantial Completion. Include initial water analysis and recommendations,  from Substantial Completion. Include initial water analysis and recommendations, from Substantial Completion. Include initial water analysis and recommendations,  Substantial Completion. Include initial water analysis and recommendations, Substantial Completion. Include initial water analysis and recommendations,  Completion. Include initial water analysis and recommendations, Completion. Include initial water analysis and recommendations,  Include initial water analysis and recommendations, Include initial water analysis and recommendations,  initial water analysis and recommendations, initial water analysis and recommendations,  water analysis and recommendations, water analysis and recommendations,  analysis and recommendations, analysis and recommendations,  and recommendations, and recommendations,  recommendations, recommendations, service startup training of operating personnel and laboratory and technical assistance. 4.8. Provide service visits as required to stabilize and commission the systems and a minimum of one Provide service visits as required to stabilize and commission the systems and a minimum of one  service visits as required to stabilize and commission the systems and a minimum of one service visits as required to stabilize and commission the systems and a minimum of one  visits as required to stabilize and commission the systems and a minimum of one visits as required to stabilize and commission the systems and a minimum of one  as required to stabilize and commission the systems and a minimum of one as required to stabilize and commission the systems and a minimum of one  required to stabilize and commission the systems and a minimum of one required to stabilize and commission the systems and a minimum of one  to stabilize and commission the systems and a minimum of one to stabilize and commission the systems and a minimum of one  stabilize and commission the systems and a minimum of one stabilize and commission the systems and a minimum of one  and commission the systems and a minimum of one and commission the systems and a minimum of one  commission the systems and a minimum of one commission the systems and a minimum of one  the systems and a minimum of one the systems and a minimum of one  systems and a minimum of one systems and a minimum of one  and a minimum of one and a minimum of one  a minimum of one a minimum of one  minimum of one minimum of one  of one of one  one one visit per month by the Water Treatment Specialist for the year following Substantial Completion to  per month by the Water Treatment Specialist for the year following Substantial Completion to per month by the Water Treatment Specialist for the year following Substantial Completion to  month by the Water Treatment Specialist for the year following Substantial Completion to month by the Water Treatment Specialist for the year following Substantial Completion to  by the Water Treatment Specialist for the year following Substantial Completion to by the Water Treatment Specialist for the year following Substantial Completion to  the Water Treatment Specialist for the year following Substantial Completion to the Water Treatment Specialist for the year following Substantial Completion to  Water Treatment Specialist for the year following Substantial Completion to Water Treatment Specialist for the year following Substantial Completion to  Treatment Specialist for the year following Substantial Completion to Treatment Specialist for the year following Substantial Completion to  Specialist for the year following Substantial Completion to Specialist for the year following Substantial Completion to  for the year following Substantial Completion to for the year following Substantial Completion to  the year following Substantial Completion to the year following Substantial Completion to  year following Substantial Completion to year following Substantial Completion to  following Substantial Completion to following Substantial Completion to  Substantial Completion to Substantial Completion to  Completion to Completion to  to to ensure that a proper treatment program is maintained.  Perform corrosion tests to verify  that a proper treatment program is maintained.  Perform corrosion tests to verify that a proper treatment program is maintained.  Perform corrosion tests to verify  a proper treatment program is maintained.  Perform corrosion tests to verify a proper treatment program is maintained.  Perform corrosion tests to verify  proper treatment program is maintained.  Perform corrosion tests to verify proper treatment program is maintained.  Perform corrosion tests to verify  treatment program is maintained.  Perform corrosion tests to verify treatment program is maintained.  Perform corrosion tests to verify  program is maintained.  Perform corrosion tests to verify program is maintained.  Perform corrosion tests to verify  is maintained.  Perform corrosion tests to verify is maintained.  Perform corrosion tests to verify  maintained.  Perform corrosion tests to verify maintained.  Perform corrosion tests to verify   Perform corrosion tests to verify  Perform corrosion tests to verify Perform corrosion tests to verify  corrosion tests to verify corrosion tests to verify  tests to verify tests to verify  to verify to verify  verify verify performance requirements are being achieved.  Document recommendations and submit a written  requirements are being achieved.  Document recommendations and submit a written requirements are being achieved.  Document recommendations and submit a written  are being achieved.  Document recommendations and submit a written are being achieved.  Document recommendations and submit a written  being achieved.  Document recommendations and submit a written being achieved.  Document recommendations and submit a written  achieved.  Document recommendations and submit a written achieved.  Document recommendations and submit a written   Document recommendations and submit a written  Document recommendations and submit a written Document recommendations and submit a written  recommendations and submit a written recommendations and submit a written  and submit a written and submit a written  submit a written submit a written  a written a written  written written report to the Owner's representative after each visit. 5. GAS PIPING SYSTEMS  GAS PIPING SYSTEMS  5.1. Provide all labour, materials, products, equipment and services to supply and install the natural gas Provide all labour, materials, products, equipment and services to supply and install the natural gas  all labour, materials, products, equipment and services to supply and install the natural gas all labour, materials, products, equipment and services to supply and install the natural gas  labour, materials, products, equipment and services to supply and install the natural gas labour, materials, products, equipment and services to supply and install the natural gas  materials, products, equipment and services to supply and install the natural gas materials, products, equipment and services to supply and install the natural gas  products, equipment and services to supply and install the natural gas products, equipment and services to supply and install the natural gas  equipment and services to supply and install the natural gas equipment and services to supply and install the natural gas  and services to supply and install the natural gas and services to supply and install the natural gas  services to supply and install the natural gas services to supply and install the natural gas  to supply and install the natural gas to supply and install the natural gas  supply and install the natural gas supply and install the natural gas  and install the natural gas and install the natural gas  install the natural gas install the natural gas  the natural gas the natural gas  natural gas natural gas  gas gas piping system indicated on the Drawings and specified in this Section of the Specifications.  5.2. Install natural gas system only with fitters certified to Natural Gas and Propane Installation Code Install natural gas system only with fitters certified to Natural Gas and Propane Installation Code  natural gas system only with fitters certified to Natural Gas and Propane Installation Code natural gas system only with fitters certified to Natural Gas and Propane Installation Code  gas system only with fitters certified to Natural Gas and Propane Installation Code gas system only with fitters certified to Natural Gas and Propane Installation Code  system only with fitters certified to Natural Gas and Propane Installation Code system only with fitters certified to Natural Gas and Propane Installation Code  only with fitters certified to Natural Gas and Propane Installation Code only with fitters certified to Natural Gas and Propane Installation Code  with fitters certified to Natural Gas and Propane Installation Code with fitters certified to Natural Gas and Propane Installation Code  fitters certified to Natural Gas and Propane Installation Code fitters certified to Natural Gas and Propane Installation Code  certified to Natural Gas and Propane Installation Code certified to Natural Gas and Propane Installation Code  to Natural Gas and Propane Installation Code to Natural Gas and Propane Installation Code  Natural Gas and Propane Installation Code Natural Gas and Propane Installation Code  Gas and Propane Installation Code Gas and Propane Installation Code  and Propane Installation Code and Propane Installation Code  Propane Installation Code Propane Installation Code  Installation Code Installation Code  Code Code requirements.  5.3. If necessary, arrange and pay for a gas service to the building, including regulating station gas If necessary, arrange and pay for a gas service to the building, including regulating station gas  necessary, arrange and pay for a gas service to the building, including regulating station gas necessary, arrange and pay for a gas service to the building, including regulating station gas  arrange and pay for a gas service to the building, including regulating station gas arrange and pay for a gas service to the building, including regulating station gas  and pay for a gas service to the building, including regulating station gas and pay for a gas service to the building, including regulating station gas  pay for a gas service to the building, including regulating station gas pay for a gas service to the building, including regulating station gas  for a gas service to the building, including regulating station gas for a gas service to the building, including regulating station gas  a gas service to the building, including regulating station gas a gas service to the building, including regulating station gas  gas service to the building, including regulating station gas gas service to the building, including regulating station gas  service to the building, including regulating station gas service to the building, including regulating station gas  to the building, including regulating station gas to the building, including regulating station gas  the building, including regulating station gas the building, including regulating station gas  building, including regulating station gas building, including regulating station gas  including regulating station gas including regulating station gas  regulating station gas regulating station gas  station gas station gas  gas gas meter, and associated accessories. 5.4. Provide all equipment and materials required for the building natural gas distribution systems in Provide all equipment and materials required for the building natural gas distribution systems in  all equipment and materials required for the building natural gas distribution systems in all equipment and materials required for the building natural gas distribution systems in  equipment and materials required for the building natural gas distribution systems in equipment and materials required for the building natural gas distribution systems in  and materials required for the building natural gas distribution systems in and materials required for the building natural gas distribution systems in  materials required for the building natural gas distribution systems in materials required for the building natural gas distribution systems in  required for the building natural gas distribution systems in required for the building natural gas distribution systems in  for the building natural gas distribution systems in for the building natural gas distribution systems in  the building natural gas distribution systems in the building natural gas distribution systems in  building natural gas distribution systems in building natural gas distribution systems in  natural gas distribution systems in natural gas distribution systems in  gas distribution systems in gas distribution systems in  distribution systems in distribution systems in  systems in systems in  in in accordance with the requirements of the current version of Natural Gas and Propane Installation  with the requirements of the current version of Natural Gas and Propane Installation with the requirements of the current version of Natural Gas and Propane Installation  the requirements of the current version of Natural Gas and Propane Installation the requirements of the current version of Natural Gas and Propane Installation  requirements of the current version of Natural Gas and Propane Installation requirements of the current version of Natural Gas and Propane Installation  of the current version of Natural Gas and Propane Installation of the current version of Natural Gas and Propane Installation  the current version of Natural Gas and Propane Installation the current version of Natural Gas and Propane Installation  current version of Natural Gas and Propane Installation current version of Natural Gas and Propane Installation  version of Natural Gas and Propane Installation version of Natural Gas and Propane Installation  of Natural Gas and Propane Installation of Natural Gas and Propane Installation  Natural Gas and Propane Installation Natural Gas and Propane Installation  Gas and Propane Installation Gas and Propane Installation  and Propane Installation and Propane Installation  Propane Installation Propane Installation  Installation Installation Code.  5.5. Provide complete natural gas system, to CSA and CGA requirements. Provide complete natural gas system, to CSA and CGA requirements. 5.6. Provide pressure reducing, regulating and relief valving required for compatibility between equipment Provide pressure reducing, regulating and relief valving required for compatibility between equipment  pressure reducing, regulating and relief valving required for compatibility between equipment pressure reducing, regulating and relief valving required for compatibility between equipment  reducing, regulating and relief valving required for compatibility between equipment reducing, regulating and relief valving required for compatibility between equipment  regulating and relief valving required for compatibility between equipment regulating and relief valving required for compatibility between equipment  and relief valving required for compatibility between equipment and relief valving required for compatibility between equipment  relief valving required for compatibility between equipment relief valving required for compatibility between equipment  valving required for compatibility between equipment valving required for compatibility between equipment  required for compatibility between equipment required for compatibility between equipment  for compatibility between equipment for compatibility between equipment  compatibility between equipment compatibility between equipment  between equipment between equipment  equipment equipment and building natural gas distribution system. 5.7. Provide gas pressure reducing station(s) where noted on Drawings and where required to reduce Provide gas pressure reducing station(s) where noted on Drawings and where required to reduce  gas pressure reducing station(s) where noted on Drawings and where required to reduce gas pressure reducing station(s) where noted on Drawings and where required to reduce  pressure reducing station(s) where noted on Drawings and where required to reduce pressure reducing station(s) where noted on Drawings and where required to reduce  reducing station(s) where noted on Drawings and where required to reduce reducing station(s) where noted on Drawings and where required to reduce  station(s) where noted on Drawings and where required to reduce station(s) where noted on Drawings and where required to reduce  where noted on Drawings and where required to reduce where noted on Drawings and where required to reduce  noted on Drawings and where required to reduce noted on Drawings and where required to reduce  on Drawings and where required to reduce on Drawings and where required to reduce  Drawings and where required to reduce Drawings and where required to reduce  and where required to reduce and where required to reduce  where required to reduce where required to reduce  required to reduce required to reduce  to reduce to reduce  reduce reduce building Distribution system pressures to appliance operating pressure ranges. 5.8. Pressure regulators shall be spring-loaded self-operated design and shall be tight closing with Pressure regulators shall be spring-loaded self-operated design and shall be tight closing with  regulators shall be spring-loaded self-operated design and shall be tight closing with regulators shall be spring-loaded self-operated design and shall be tight closing with  shall be spring-loaded self-operated design and shall be tight closing with shall be spring-loaded self-operated design and shall be tight closing with  be spring-loaded self-operated design and shall be tight closing with be spring-loaded self-operated design and shall be tight closing with  spring-loaded self-operated design and shall be tight closing with spring-loaded self-operated design and shall be tight closing with  self-operated design and shall be tight closing with self-operated design and shall be tight closing with  design and shall be tight closing with design and shall be tight closing with  and shall be tight closing with and shall be tight closing with  shall be tight closing with shall be tight closing with  be tight closing with be tight closing with  tight closing with tight closing with  closing with closing with  with with replaceable orifices and discs and concealed accessible manual adjustment. Valve bodies shall be  orifices and discs and concealed accessible manual adjustment. Valve bodies shall be orifices and discs and concealed accessible manual adjustment. Valve bodies shall be  and discs and concealed accessible manual adjustment. Valve bodies shall be and discs and concealed accessible manual adjustment. Valve bodies shall be  discs and concealed accessible manual adjustment. Valve bodies shall be discs and concealed accessible manual adjustment. Valve bodies shall be  and concealed accessible manual adjustment. Valve bodies shall be and concealed accessible manual adjustment. Valve bodies shall be  concealed accessible manual adjustment. Valve bodies shall be concealed accessible manual adjustment. Valve bodies shall be  accessible manual adjustment. Valve bodies shall be accessible manual adjustment. Valve bodies shall be  manual adjustment. Valve bodies shall be manual adjustment. Valve bodies shall be  adjustment. Valve bodies shall be adjustment. Valve bodies shall be  Valve bodies shall be Valve bodies shall be  bodies shall be bodies shall be  shall be shall be  be be cast iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  kPa} [150 psig] gas pressure and all valve materials shall be epoxy kPa} [150 psig] gas pressure and all valve materials shall be epoxy  [150 psig] gas pressure and all valve materials shall be epoxy [150 psig] gas pressure and all valve materials shall be epoxy  psig] gas pressure and all valve materials shall be epoxy psig] gas pressure and all valve materials shall be epoxy  gas pressure and all valve materials shall be epoxy gas pressure and all valve materials shall be epoxy  pressure and all valve materials shall be epoxy pressure and all valve materials shall be epoxy  and all valve materials shall be epoxy and all valve materials shall be epoxy  all valve materials shall be epoxy all valve materials shall be epoxy  valve materials shall be epoxy valve materials shall be epoxy  materials shall be epoxy materials shall be epoxy  shall be epoxy shall be epoxy  be epoxy be epoxy  epoxy epoxy painted to resist corrosive ambient conditions.  5.9. Provide gas pressure relief stations downstream of all pressure reducing stations where required.  Provide gas pressure relief stations downstream of all pressure reducing stations where required.  5.10. Provide relief valves of spring-loaded design with throttling characteristics to reduce system pressure Provide relief valves of spring-loaded design with throttling characteristics to reduce system pressure  relief valves of spring-loaded design with throttling characteristics to reduce system pressure relief valves of spring-loaded design with throttling characteristics to reduce system pressure  valves of spring-loaded design with throttling characteristics to reduce system pressure valves of spring-loaded design with throttling characteristics to reduce system pressure  of spring-loaded design with throttling characteristics to reduce system pressure of spring-loaded design with throttling characteristics to reduce system pressure  spring-loaded design with throttling characteristics to reduce system pressure spring-loaded design with throttling characteristics to reduce system pressure  design with throttling characteristics to reduce system pressure design with throttling characteristics to reduce system pressure  with throttling characteristics to reduce system pressure with throttling characteristics to reduce system pressure  throttling characteristics to reduce system pressure throttling characteristics to reduce system pressure  characteristics to reduce system pressure characteristics to reduce system pressure  to reduce system pressure to reduce system pressure  reduce system pressure reduce system pressure  system pressure system pressure  pressure pressure surges. Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  be cast iron rated for {1034 kPa} [150 psig] gas pressure with be cast iron rated for {1034 kPa} [150 psig] gas pressure with  cast iron rated for {1034 kPa} [150 psig] gas pressure with cast iron rated for {1034 kPa} [150 psig] gas pressure with  iron rated for {1034 kPa} [150 psig] gas pressure with iron rated for {1034 kPa} [150 psig] gas pressure with  rated for {1034 kPa} [150 psig] gas pressure with rated for {1034 kPa} [150 psig] gas pressure with  for {1034 kPa} [150 psig] gas pressure with for {1034 kPa} [150 psig] gas pressure with  {1034 kPa} [150 psig] gas pressure with {1034 kPa} [150 psig] gas pressure with  kPa} [150 psig] gas pressure with kPa} [150 psig] gas pressure with  [150 psig] gas pressure with [150 psig] gas pressure with  psig] gas pressure with psig] gas pressure with  gas pressure with gas pressure with  pressure with pressure with  with with replaceable orifices and discs and concealed accessible manual adjustment. All valve materials shall  orifices and discs and concealed accessible manual adjustment. All valve materials shall orifices and discs and concealed accessible manual adjustment. All valve materials shall  and discs and concealed accessible manual adjustment. All valve materials shall and discs and concealed accessible manual adjustment. All valve materials shall  discs and concealed accessible manual adjustment. All valve materials shall discs and concealed accessible manual adjustment. All valve materials shall  and concealed accessible manual adjustment. All valve materials shall and concealed accessible manual adjustment. All valve materials shall  concealed accessible manual adjustment. All valve materials shall concealed accessible manual adjustment. All valve materials shall  accessible manual adjustment. All valve materials shall accessible manual adjustment. All valve materials shall  manual adjustment. All valve materials shall manual adjustment. All valve materials shall  adjustment. All valve materials shall adjustment. All valve materials shall  All valve materials shall All valve materials shall  valve materials shall valve materials shall  materials shall materials shall  shall shall be epoxy painted to resist corrosive ambient conditions.  5.11. Install natural gas service to meet Natural Gas and Propane Installation Code and all authorities Install natural gas service to meet Natural Gas and Propane Installation Code and all authorities  natural gas service to meet Natural Gas and Propane Installation Code and all authorities natural gas service to meet Natural Gas and Propane Installation Code and all authorities  gas service to meet Natural Gas and Propane Installation Code and all authorities gas service to meet Natural Gas and Propane Installation Code and all authorities  service to meet Natural Gas and Propane Installation Code and all authorities service to meet Natural Gas and Propane Installation Code and all authorities  to meet Natural Gas and Propane Installation Code and all authorities to meet Natural Gas and Propane Installation Code and all authorities  meet Natural Gas and Propane Installation Code and all authorities meet Natural Gas and Propane Installation Code and all authorities  Natural Gas and Propane Installation Code and all authorities Natural Gas and Propane Installation Code and all authorities  Gas and Propane Installation Code and all authorities Gas and Propane Installation Code and all authorities  and Propane Installation Code and all authorities and Propane Installation Code and all authorities  Propane Installation Code and all authorities Propane Installation Code and all authorities  Installation Code and all authorities Installation Code and all authorities  Code and all authorities Code and all authorities  and all authorities and all authorities  all authorities all authorities  authorities authorities having jurisdiction. 5.12. Provide 25mm  [1" ] opening at the top and bottom of any chase containing a gas pipe. Provide 25mm  [1" ] opening at the top and bottom of any chase containing a gas pipe.5.13. Distribute gas within the building at 7"w.c. Distribute gas within the building at 7"w.c. 5.14. Select pressure reducing valves to maintain downstream pressures within +5% range of setting. Select pressure reducing valves to maintain downstream pressures within +5% range of setting.  pressure reducing valves to maintain downstream pressures within +5% range of setting. pressure reducing valves to maintain downstream pressures within +5% range of setting.  reducing valves to maintain downstream pressures within +5% range of setting. reducing valves to maintain downstream pressures within +5% range of setting.  valves to maintain downstream pressures within +5% range of setting. valves to maintain downstream pressures within +5% range of setting.  to maintain downstream pressures within +5% range of setting. to maintain downstream pressures within +5% range of setting.  maintain downstream pressures within +5% range of setting. maintain downstream pressures within +5% range of setting.  downstream pressures within +5% range of setting. downstream pressures within +5% range of setting.  pressures within +5% range of setting. pressures within +5% range of setting.  within +5% range of setting. within +5% range of setting.  +5% range of setting. +5% range of setting.  range of setting. range of setting.  of setting. of setting.  setting. setting. Submit sizing data for each valve with Shop Drawings.  5.15. Select pressure relief valves for the maximum capacity of the pressure reducing station served plus Select pressure relief valves for the maximum capacity of the pressure reducing station served plus  pressure relief valves for the maximum capacity of the pressure reducing station served plus pressure relief valves for the maximum capacity of the pressure reducing station served plus  relief valves for the maximum capacity of the pressure reducing station served plus relief valves for the maximum capacity of the pressure reducing station served plus  valves for the maximum capacity of the pressure reducing station served plus valves for the maximum capacity of the pressure reducing station served plus  for the maximum capacity of the pressure reducing station served plus for the maximum capacity of the pressure reducing station served plus  the maximum capacity of the pressure reducing station served plus the maximum capacity of the pressure reducing station served plus  maximum capacity of the pressure reducing station served plus maximum capacity of the pressure reducing station served plus  capacity of the pressure reducing station served plus capacity of the pressure reducing station served plus  of the pressure reducing station served plus of the pressure reducing station served plus  the pressure reducing station served plus the pressure reducing station served plus  pressure reducing station served plus pressure reducing station served plus  reducing station served plus reducing station served plus  station served plus station served plus  served plus served plus  plus plus not less than 25%. Submit sizing data for each valve with Shop Drawings. 5.16. Pipe all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of Pipe all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  vents individually to outdoors. Size piping for a maximum pressure drop of 10% of vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  individually to outdoors. Size piping for a maximum pressure drop of 10% of individually to outdoors. Size piping for a maximum pressure drop of 10% of  to outdoors. Size piping for a maximum pressure drop of 10% of to outdoors. Size piping for a maximum pressure drop of 10% of  outdoors. Size piping for a maximum pressure drop of 10% of outdoors. Size piping for a maximum pressure drop of 10% of  Size piping for a maximum pressure drop of 10% of Size piping for a maximum pressure drop of 10% of  piping for a maximum pressure drop of 10% of piping for a maximum pressure drop of 10% of  for a maximum pressure drop of 10% of for a maximum pressure drop of 10% of  a maximum pressure drop of 10% of a maximum pressure drop of 10% of  maximum pressure drop of 10% of maximum pressure drop of 10% of  pressure drop of 10% of pressure drop of 10% of  drop of 10% of drop of 10% of  of 10% of of 10% of  10% of 10% of  of of the pressure reducing valve setpoint gauge pressure with a 25% capacity safety factor.  5.17. Provide upstream and downstream isolating valves and pressure gauges complete with gauge cocks Provide upstream and downstream isolating valves and pressure gauges complete with gauge cocks  upstream and downstream isolating valves and pressure gauges complete with gauge cocks upstream and downstream isolating valves and pressure gauges complete with gauge cocks  and downstream isolating valves and pressure gauges complete with gauge cocks and downstream isolating valves and pressure gauges complete with gauge cocks  downstream isolating valves and pressure gauges complete with gauge cocks downstream isolating valves and pressure gauges complete with gauge cocks  isolating valves and pressure gauges complete with gauge cocks isolating valves and pressure gauges complete with gauge cocks  valves and pressure gauges complete with gauge cocks valves and pressure gauges complete with gauge cocks  and pressure gauges complete with gauge cocks and pressure gauges complete with gauge cocks  pressure gauges complete with gauge cocks pressure gauges complete with gauge cocks  gauges complete with gauge cocks gauges complete with gauge cocks  complete with gauge cocks complete with gauge cocks  with gauge cocks with gauge cocks  gauge cocks gauge cocks  cocks cocks at all pressure reducing stations. Connect relief valves so that they cannot be isolated from the  all pressure reducing stations. Connect relief valves so that they cannot be isolated from the all pressure reducing stations. Connect relief valves so that they cannot be isolated from the  pressure reducing stations. Connect relief valves so that they cannot be isolated from the pressure reducing stations. Connect relief valves so that they cannot be isolated from the  reducing stations. Connect relief valves so that they cannot be isolated from the reducing stations. Connect relief valves so that they cannot be isolated from the  stations. Connect relief valves so that they cannot be isolated from the stations. Connect relief valves so that they cannot be isolated from the  Connect relief valves so that they cannot be isolated from the Connect relief valves so that they cannot be isolated from the  relief valves so that they cannot be isolated from the relief valves so that they cannot be isolated from the  valves so that they cannot be isolated from the valves so that they cannot be isolated from the  so that they cannot be isolated from the so that they cannot be isolated from the  that they cannot be isolated from the that they cannot be isolated from the  they cannot be isolated from the they cannot be isolated from the  cannot be isolated from the cannot be isolated from the  be isolated from the be isolated from the  isolated from the isolated from the  from the from the  the the appliances which they serve. 5.18. Provide supports (roof supports Dura Block or pressure treated wood blocks complete with rigid Provide supports (roof supports Dura Block or pressure treated wood blocks complete with rigid  supports (roof supports Dura Block or pressure treated wood blocks complete with rigid supports (roof supports Dura Block or pressure treated wood blocks complete with rigid  (roof supports Dura Block or pressure treated wood blocks complete with rigid (roof supports Dura Block or pressure treated wood blocks complete with rigid  supports Dura Block or pressure treated wood blocks complete with rigid supports Dura Block or pressure treated wood blocks complete with rigid  Dura Block or pressure treated wood blocks complete with rigid Dura Block or pressure treated wood blocks complete with rigid  Block or pressure treated wood blocks complete with rigid Block or pressure treated wood blocks complete with rigid  or pressure treated wood blocks complete with rigid or pressure treated wood blocks complete with rigid  pressure treated wood blocks complete with rigid pressure treated wood blocks complete with rigid  treated wood blocks complete with rigid treated wood blocks complete with rigid  wood blocks complete with rigid wood blocks complete with rigid  blocks complete with rigid blocks complete with rigid  complete with rigid complete with rigid  with rigid with rigid  rigid rigid insulation at bottom of block) at maximum spacing as follows: 20mm [3/4 in.] - 25mm [1 in.] : 2.4m [8 ft.] 30mm [1-1/4 in.] - 65mm [2-1/2 in.] : 3m [10 ft.] 5.19. Anchor gas piping supports as per OBC, CSA, and seismic requirements. Anchor gas piping supports as per OBC, CSA, and seismic requirements. 5.20. Connect gas piping to all gas fired equipment. Connect gas piping to all gas fired equipment. 5.21. Paint gas service piping to meet code requirements.  Paint gas service piping to meet code requirements.  5.22. BASE BUILDING Gas components and equipment removed shall be turned over to the landlord/owner BASE BUILDING Gas components and equipment removed shall be turned over to the landlord/owner  BUILDING Gas components and equipment removed shall be turned over to the landlord/owner BUILDING Gas components and equipment removed shall be turned over to the landlord/owner  Gas components and equipment removed shall be turned over to the landlord/owner Gas components and equipment removed shall be turned over to the landlord/owner  components and equipment removed shall be turned over to the landlord/owner components and equipment removed shall be turned over to the landlord/owner  and equipment removed shall be turned over to the landlord/owner and equipment removed shall be turned over to the landlord/owner  equipment removed shall be turned over to the landlord/owner equipment removed shall be turned over to the landlord/owner  removed shall be turned over to the landlord/owner removed shall be turned over to the landlord/owner  shall be turned over to the landlord/owner shall be turned over to the landlord/owner  be turned over to the landlord/owner be turned over to the landlord/owner  turned over to the landlord/owner turned over to the landlord/owner  over to the landlord/owner over to the landlord/owner  to the landlord/owner to the landlord/owner  the landlord/owner the landlord/owner  landlord/owner landlord/owner at their directions. 6. PLUMBING SYSTEM PLUMBING SYSTEM 6.1. EXISTING SANITARY DRAIN locations and invert elevations shall be verified on site prior to EXISTING SANITARY DRAIN locations and invert elevations shall be verified on site prior to  SANITARY DRAIN locations and invert elevations shall be verified on site prior to SANITARY DRAIN locations and invert elevations shall be verified on site prior to  DRAIN locations and invert elevations shall be verified on site prior to DRAIN locations and invert elevations shall be verified on site prior to  locations and invert elevations shall be verified on site prior to locations and invert elevations shall be verified on site prior to  and invert elevations shall be verified on site prior to and invert elevations shall be verified on site prior to  invert elevations shall be verified on site prior to invert elevations shall be verified on site prior to  elevations shall be verified on site prior to elevations shall be verified on site prior to  shall be verified on site prior to shall be verified on site prior to  be verified on site prior to be verified on site prior to  verified on site prior to verified on site prior to  on site prior to on site prior to  site prior to site prior to  prior to prior to  to to commencement of work. 6.2. PIPING MATERIALS: PIPING MATERIALS: 6.2.1. Domestic hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony Domestic hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  water piping - type "L" copper with copper fittings use 95/5 tin/antimony water piping - type "L" copper with copper fittings use 95/5 tin/antimony  piping - type "L" copper with copper fittings use 95/5 tin/antimony piping - type "L" copper with copper fittings use 95/5 tin/antimony  - type "L" copper with copper fittings use 95/5 tin/antimony - type "L" copper with copper fittings use 95/5 tin/antimony  type "L" copper with copper fittings use 95/5 tin/antimony type "L" copper with copper fittings use 95/5 tin/antimony  "L" copper with copper fittings use 95/5 tin/antimony "L" copper with copper fittings use 95/5 tin/antimony  copper with copper fittings use 95/5 tin/antimony copper with copper fittings use 95/5 tin/antimony  with copper fittings use 95/5 tin/antimony with copper fittings use 95/5 tin/antimony  copper fittings use 95/5 tin/antimony copper fittings use 95/5 tin/antimony  fittings use 95/5 tin/antimony fittings use 95/5 tin/antimony  use 95/5 tin/antimony use 95/5 tin/antimony  95/5 tin/antimony 95/5 tin/antimony  tin/antimony tin/antimony solder. Provide type "K" soft copper piping without joints below ground. 6.2.2. Drainage and Vent Piping (60mm [2-1/2"] and smaller): Drainage and Vent Piping (60mm [2-1/2"] and smaller): 6.2.2.1. Sanitary piping, above ground - DWV copper pipe with drainage fittings and 50/50 solder joints. Sanitary piping, above ground - DWV copper pipe with drainage fittings and 50/50 solder joints. 6.2.2.2. Sanitary piping, below ground - Type L copper with 50/50 solder joints. Sanitary piping, below ground - Type L copper with 50/50 solder joints. 6.2.2.3. Vent piping, above ground - DWV copper pipe with drainage fittings, 50/50 solder joints. Vent piping, above ground - DWV copper pipe with drainage fittings, 50/50 solder joints. 6.2.2.4. Vent piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder Vent piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  below ground - Type L copper pipe with wrought copper fittings and 50/50 solder below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  ground - Type L copper pipe with wrought copper fittings and 50/50 solder ground - Type L copper pipe with wrought copper fittings and 50/50 solder  - Type L copper pipe with wrought copper fittings and 50/50 solder - Type L copper pipe with wrought copper fittings and 50/50 solder  Type L copper pipe with wrought copper fittings and 50/50 solder Type L copper pipe with wrought copper fittings and 50/50 solder  L copper pipe with wrought copper fittings and 50/50 solder L copper pipe with wrought copper fittings and 50/50 solder  copper pipe with wrought copper fittings and 50/50 solder copper pipe with wrought copper fittings and 50/50 solder  pipe with wrought copper fittings and 50/50 solder pipe with wrought copper fittings and 50/50 solder  with wrought copper fittings and 50/50 solder with wrought copper fittings and 50/50 solder  wrought copper fittings and 50/50 solder wrought copper fittings and 50/50 solder  copper fittings and 50/50 solder copper fittings and 50/50 solder  fittings and 50/50 solder fittings and 50/50 solder  and 50/50 solder and 50/50 solder  50/50 solder 50/50 solder  solder solder joints. 6.2.3. Drainage and Vent Piping (75mm [3"] and larger): Drainage and Vent Piping (75mm [3"] and larger): 6.2.3.1. Sanitary piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Sanitary piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.2. Sanitary piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Sanitary piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.3. Vent piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Vent piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.4. Vent piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Vent piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.3. Ball valves are to be solid ball style only. Ball valves are to be solid ball style only. 6.4. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. 6.5. Provide all bronze ball type shut off valves on main and branch lines and isolating valves for each Provide all bronze ball type shut off valves on main and branch lines and isolating valves for each  all bronze ball type shut off valves on main and branch lines and isolating valves for each all bronze ball type shut off valves on main and branch lines and isolating valves for each  bronze ball type shut off valves on main and branch lines and isolating valves for each bronze ball type shut off valves on main and branch lines and isolating valves for each  ball type shut off valves on main and branch lines and isolating valves for each ball type shut off valves on main and branch lines and isolating valves for each  type shut off valves on main and branch lines and isolating valves for each type shut off valves on main and branch lines and isolating valves for each  shut off valves on main and branch lines and isolating valves for each shut off valves on main and branch lines and isolating valves for each  off valves on main and branch lines and isolating valves for each off valves on main and branch lines and isolating valves for each  valves on main and branch lines and isolating valves for each valves on main and branch lines and isolating valves for each  on main and branch lines and isolating valves for each on main and branch lines and isolating valves for each  main and branch lines and isolating valves for each main and branch lines and isolating valves for each  and branch lines and isolating valves for each and branch lines and isolating valves for each  branch lines and isolating valves for each branch lines and isolating valves for each  lines and isolating valves for each lines and isolating valves for each  and isolating valves for each and isolating valves for each  isolating valves for each isolating valves for each  valves for each valves for each  for each for each  each each individual plumbing fixture served. 6.6. Plumbing fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike Plumbing fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike  fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike  shall be new, of first quality, in perfect condition and installed in best workmanlike shall be new, of first quality, in perfect condition and installed in best workmanlike  be new, of first quality, in perfect condition and installed in best workmanlike be new, of first quality, in perfect condition and installed in best workmanlike  new, of first quality, in perfect condition and installed in best workmanlike new, of first quality, in perfect condition and installed in best workmanlike  of first quality, in perfect condition and installed in best workmanlike of first quality, in perfect condition and installed in best workmanlike  first quality, in perfect condition and installed in best workmanlike first quality, in perfect condition and installed in best workmanlike  quality, in perfect condition and installed in best workmanlike quality, in perfect condition and installed in best workmanlike  in perfect condition and installed in best workmanlike in perfect condition and installed in best workmanlike  perfect condition and installed in best workmanlike perfect condition and installed in best workmanlike  condition and installed in best workmanlike condition and installed in best workmanlike  and installed in best workmanlike and installed in best workmanlike  installed in best workmanlike installed in best workmanlike  in best workmanlike in best workmanlike  best workmanlike best workmanlike  workmanlike workmanlike manner. Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  fixture quantities and locations with Architect's/Designer's drawings. Reuse of fixture quantities and locations with Architect's/Designer's drawings. Reuse of  quantities and locations with Architect's/Designer's drawings. Reuse of quantities and locations with Architect's/Designer's drawings. Reuse of  and locations with Architect's/Designer's drawings. Reuse of and locations with Architect's/Designer's drawings. Reuse of  locations with Architect's/Designer's drawings. Reuse of locations with Architect's/Designer's drawings. Reuse of  with Architect's/Designer's drawings. Reuse of with Architect's/Designer's drawings. Reuse of  Architect's/Designer's drawings. Reuse of Architect's/Designer's drawings. Reuse of  drawings. Reuse of drawings. Reuse of  Reuse of Reuse of  of of domestic water heater is not permitted. 6.7. Provide di-electric couplings for connection of dissimilar piping materials. Provide di-electric couplings for connection of dissimilar piping materials. 6.8. Trap seal primer must be provided on all new Floor Drains, Funnel Floor Drains and Hub Drains. Trap seal primer must be provided on all new Floor Drains, Funnel Floor Drains and Hub Drains. 6.9. Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance  ULC classified firestopping products by 3M or Hilti which have been tested in accordance ULC classified firestopping products by 3M or Hilti which have been tested in accordance  classified firestopping products by 3M or Hilti which have been tested in accordance classified firestopping products by 3M or Hilti which have been tested in accordance  firestopping products by 3M or Hilti which have been tested in accordance firestopping products by 3M or Hilti which have been tested in accordance  products by 3M or Hilti which have been tested in accordance products by 3M or Hilti which have been tested in accordance  by 3M or Hilti which have been tested in accordance by 3M or Hilti which have been tested in accordance  3M or Hilti which have been tested in accordance 3M or Hilti which have been tested in accordance  or Hilti which have been tested in accordance or Hilti which have been tested in accordance  Hilti which have been tested in accordance Hilti which have been tested in accordance  which have been tested in accordance which have been tested in accordance  have been tested in accordance have been tested in accordance  been tested in accordance been tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance with CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  install firestopping systems in accordance with the appropriate ULC system number install firestopping systems in accordance with the appropriate ULC system number  firestopping systems in accordance with the appropriate ULC system number firestopping systems in accordance with the appropriate ULC system number  systems in accordance with the appropriate ULC system number systems in accordance with the appropriate ULC system number  in accordance with the appropriate ULC system number in accordance with the appropriate ULC system number  accordance with the appropriate ULC system number accordance with the appropriate ULC system number  with the appropriate ULC system number with the appropriate ULC system number  the appropriate ULC system number the appropriate ULC system number  appropriate ULC system number appropriate ULC system number  ULC system number ULC system number  system number system number  number number for the products and type of penetration. 6.10. Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  that fire ratings of floors and walls are maintained, fill spaces between openings and pipes that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  fire ratings of floors and walls are maintained, fill spaces between openings and pipes fire ratings of floors and walls are maintained, fill spaces between openings and pipes  ratings of floors and walls are maintained, fill spaces between openings and pipes ratings of floors and walls are maintained, fill spaces between openings and pipes  of floors and walls are maintained, fill spaces between openings and pipes of floors and walls are maintained, fill spaces between openings and pipes  floors and walls are maintained, fill spaces between openings and pipes floors and walls are maintained, fill spaces between openings and pipes  and walls are maintained, fill spaces between openings and pipes and walls are maintained, fill spaces between openings and pipes  walls are maintained, fill spaces between openings and pipes walls are maintained, fill spaces between openings and pipes  are maintained, fill spaces between openings and pipes are maintained, fill spaces between openings and pipes  maintained, fill spaces between openings and pipes maintained, fill spaces between openings and pipes  fill spaces between openings and pipes fill spaces between openings and pipes  spaces between openings and pipes spaces between openings and pipes  between openings and pipes between openings and pipes  openings and pipes openings and pipes  and pipes and pipes  pipes pipes passing through fire separations. 7. INSULATION  INSULATION  7.1. Provide all labour, materials, products, equipment and services to supply and install thermal Provide all labour, materials, products, equipment and services to supply and install thermal  all labour, materials, products, equipment and services to supply and install thermal all labour, materials, products, equipment and services to supply and install thermal  labour, materials, products, equipment and services to supply and install thermal labour, materials, products, equipment and services to supply and install thermal  materials, products, equipment and services to supply and install thermal materials, products, equipment and services to supply and install thermal  products, equipment and services to supply and install thermal products, equipment and services to supply and install thermal  equipment and services to supply and install thermal equipment and services to supply and install thermal  and services to supply and install thermal and services to supply and install thermal  services to supply and install thermal services to supply and install thermal  to supply and install thermal to supply and install thermal  supply and install thermal supply and install thermal  and install thermal and install thermal  install thermal install thermal  thermal thermal insulation, vapour barriers and finishes for mechanical work as indicated on the drawings and  vapour barriers and finishes for mechanical work as indicated on the drawings and vapour barriers and finishes for mechanical work as indicated on the drawings and  barriers and finishes for mechanical work as indicated on the drawings and barriers and finishes for mechanical work as indicated on the drawings and  and finishes for mechanical work as indicated on the drawings and and finishes for mechanical work as indicated on the drawings and  finishes for mechanical work as indicated on the drawings and finishes for mechanical work as indicated on the drawings and  for mechanical work as indicated on the drawings and for mechanical work as indicated on the drawings and  mechanical work as indicated on the drawings and mechanical work as indicated on the drawings and  work as indicated on the drawings and work as indicated on the drawings and  as indicated on the drawings and as indicated on the drawings and  indicated on the drawings and indicated on the drawings and  on the drawings and on the drawings and  the drawings and the drawings and  drawings and drawings and  and and specified in this section of these specifications.  7.2. PIPING INSULATION:   PIPING INSULATION:   7.2.1. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics and Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics and  ambient temperatures and conditions required by manufacturers of adhesives, mastics and ambient temperatures and conditions required by manufacturers of adhesives, mastics and  temperatures and conditions required by manufacturers of adhesives, mastics and temperatures and conditions required by manufacturers of adhesives, mastics and  and conditions required by manufacturers of adhesives, mastics and and conditions required by manufacturers of adhesives, mastics and  conditions required by manufacturers of adhesives, mastics and conditions required by manufacturers of adhesives, mastics and  required by manufacturers of adhesives, mastics and required by manufacturers of adhesives, mastics and  by manufacturers of adhesives, mastics and by manufacturers of adhesives, mastics and  manufacturers of adhesives, mastics and manufacturers of adhesives, mastics and  of adhesives, mastics and of adhesives, mastics and  adhesives, mastics and adhesives, mastics and  mastics and mastics and  and and insulating cements.  7.2.2. Insulation materials must be manufactured at facilities certified and registered with an approved Insulation materials must be manufactured at facilities certified and registered with an approved  materials must be manufactured at facilities certified and registered with an approved materials must be manufactured at facilities certified and registered with an approved  must be manufactured at facilities certified and registered with an approved must be manufactured at facilities certified and registered with an approved  be manufactured at facilities certified and registered with an approved be manufactured at facilities certified and registered with an approved  manufactured at facilities certified and registered with an approved manufactured at facilities certified and registered with an approved  at facilities certified and registered with an approved at facilities certified and registered with an approved  facilities certified and registered with an approved facilities certified and registered with an approved  certified and registered with an approved certified and registered with an approved  and registered with an approved and registered with an approved  registered with an approved registered with an approved  with an approved with an approved  an approved an approved  approved approved Registrar to conform o ISO 9000 quality standard.  7.2.3. All insulation pertaining to Division 15 shall be carried out by one firm specializing in insulation work.  All insulation pertaining to Division 15 shall be carried out by one firm specializing in insulation work.  Do not mix similar products of multiple manufacturers.  7.2.4. Acceptable insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. Acceptable insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  are Owens Corning Canada, Johns Manville, Manson Insulation Inc. are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  Owens Corning Canada, Johns Manville, Manson Insulation Inc. Owens Corning Canada, Johns Manville, Manson Insulation Inc.  Corning Canada, Johns Manville, Manson Insulation Inc. Corning Canada, Johns Manville, Manson Insulation Inc.  Canada, Johns Manville, Manson Insulation Inc. Canada, Johns Manville, Manson Insulation Inc.  Johns Manville, Manson Insulation Inc. Johns Manville, Manson Insulation Inc.  Manville, Manson Insulation Inc. Manville, Manson Insulation Inc.  Manson Insulation Inc. Manson Insulation Inc.  Insulation Inc. Insulation Inc.  Inc. Inc. Knauf Fiber Glass and Certainteed.  7.2.5. Provide insulation and covers in strict accordance with authorities governing combustibility and Provide insulation and covers in strict accordance with authorities governing combustibility and  insulation and covers in strict accordance with authorities governing combustibility and insulation and covers in strict accordance with authorities governing combustibility and  and covers in strict accordance with authorities governing combustibility and and covers in strict accordance with authorities governing combustibility and  covers in strict accordance with authorities governing combustibility and covers in strict accordance with authorities governing combustibility and  in strict accordance with authorities governing combustibility and in strict accordance with authorities governing combustibility and  strict accordance with authorities governing combustibility and strict accordance with authorities governing combustibility and  accordance with authorities governing combustibility and accordance with authorities governing combustibility and  with authorities governing combustibility and with authorities governing combustibility and  authorities governing combustibility and authorities governing combustibility and  governing combustibility and governing combustibility and  combustibility and combustibility and  and and fireproofing of materials and in accordance with manufacturer's recommendations.  7.2.6. Provide non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed Provide non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed  non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed  insulation, jackets and finishes having a Flame Spread/Smoke Developed insulation, jackets and finishes having a Flame Spread/Smoke Developed  jackets and finishes having a Flame Spread/Smoke Developed jackets and finishes having a Flame Spread/Smoke Developed  and finishes having a Flame Spread/Smoke Developed and finishes having a Flame Spread/Smoke Developed  finishes having a Flame Spread/Smoke Developed finishes having a Flame Spread/Smoke Developed  having a Flame Spread/Smoke Developed having a Flame Spread/Smoke Developed  a Flame Spread/Smoke Developed a Flame Spread/Smoke Developed  Flame Spread/Smoke Developed Flame Spread/Smoke Developed  Spread/Smoke Developed Spread/Smoke Developed  Developed Developed rating of 25/50 or less.  7.2.7. Provide insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F Provide insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  of 0.24BTU.in/(hr. sq.ft°F) at 100°F of 0.24BTU.in/(hr. sq.ft°F) at 100°F  0.24BTU.in/(hr. sq.ft°F) at 100°F 0.24BTU.in/(hr. sq.ft°F) at 100°F  sq.ft°F) at 100°F sq.ft°F) at 100°F  at 100°F at 100°F  100°F 100°F mean temperature.  7.2.8. On hot piping applications, hold insulation in place with flare type staples (outward clinch).  On hot piping applications, hold insulation in place with flare type staples (outward clinch).  7.2.9. Apply pipe insulation over 1-1/2" thickness in two layers with joints staggered.  Apply pipe insulation over 1-1/2" thickness in two layers with joints staggered.  7.2.10. Insulate fittings with fabricated mitered or preformed sections of specified insulation.  Insulate fittings with fabricated mitered or preformed sections of specified insulation.  7.2.11. Insulate over flanges and mechanical couplings with specified insulation and thickness, sized to suit Insulate over flanges and mechanical couplings with specified insulation and thickness, sized to suit  over flanges and mechanical couplings with specified insulation and thickness, sized to suit over flanges and mechanical couplings with specified insulation and thickness, sized to suit  flanges and mechanical couplings with specified insulation and thickness, sized to suit flanges and mechanical couplings with specified insulation and thickness, sized to suit  and mechanical couplings with specified insulation and thickness, sized to suit and mechanical couplings with specified insulation and thickness, sized to suit  mechanical couplings with specified insulation and thickness, sized to suit mechanical couplings with specified insulation and thickness, sized to suit  couplings with specified insulation and thickness, sized to suit couplings with specified insulation and thickness, sized to suit  with specified insulation and thickness, sized to suit with specified insulation and thickness, sized to suit  specified insulation and thickness, sized to suit specified insulation and thickness, sized to suit  insulation and thickness, sized to suit insulation and thickness, sized to suit  and thickness, sized to suit and thickness, sized to suit  thickness, sized to suit thickness, sized to suit  sized to suit sized to suit  to suit to suit  suit suit flange diameters. Fill spaces between insulation and adjoining pipe insulation with similar material.  7.2.12. Insulate valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not Insulate valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  components with flexible insulation density (3/4 lbs./cu.ft.) compressed not components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  with flexible insulation density (3/4 lbs./cu.ft.) compressed not with flexible insulation density (3/4 lbs./cu.ft.) compressed not  flexible insulation density (3/4 lbs./cu.ft.) compressed not flexible insulation density (3/4 lbs./cu.ft.) compressed not  insulation density (3/4 lbs./cu.ft.) compressed not insulation density (3/4 lbs./cu.ft.) compressed not  density (3/4 lbs./cu.ft.) compressed not density (3/4 lbs./cu.ft.) compressed not  (3/4 lbs./cu.ft.) compressed not (3/4 lbs./cu.ft.) compressed not  lbs./cu.ft.) compressed not lbs./cu.ft.) compressed not  compressed not compressed not  not not more than 50% of original thickness.  Build up to specified thickness with approved asbestos free  than 50% of original thickness.  Build up to specified thickness with approved asbestos free than 50% of original thickness.  Build up to specified thickness with approved asbestos free  50% of original thickness.  Build up to specified thickness with approved asbestos free 50% of original thickness.  Build up to specified thickness with approved asbestos free  of original thickness.  Build up to specified thickness with approved asbestos free of original thickness.  Build up to specified thickness with approved asbestos free  original thickness.  Build up to specified thickness with approved asbestos free original thickness.  Build up to specified thickness with approved asbestos free  thickness.  Build up to specified thickness with approved asbestos free thickness.  Build up to specified thickness with approved asbestos free   Build up to specified thickness with approved asbestos free  Build up to specified thickness with approved asbestos free Build up to specified thickness with approved asbestos free  up to specified thickness with approved asbestos free up to specified thickness with approved asbestos free  to specified thickness with approved asbestos free to specified thickness with approved asbestos free  specified thickness with approved asbestos free specified thickness with approved asbestos free  thickness with approved asbestos free thickness with approved asbestos free  with approved asbestos free with approved asbestos free  approved asbestos free approved asbestos free  asbestos free asbestos free  free free finishing cement.  7.2.13. Do not insulate terminal unit automatic control valves installed in hot piping.  Do not insulate terminal unit automatic control valves installed in hot piping.  7.2.14. Under all domestic cold water, provide an insert between support shield and piping for piping Under all domestic cold water, provide an insert between support shield and piping for piping  all domestic cold water, provide an insert between support shield and piping for piping all domestic cold water, provide an insert between support shield and piping for piping  domestic cold water, provide an insert between support shield and piping for piping domestic cold water, provide an insert between support shield and piping for piping  cold water, provide an insert between support shield and piping for piping cold water, provide an insert between support shield and piping for piping  water, provide an insert between support shield and piping for piping water, provide an insert between support shield and piping for piping  provide an insert between support shield and piping for piping provide an insert between support shield and piping for piping  an insert between support shield and piping for piping an insert between support shield and piping for piping  insert between support shield and piping for piping insert between support shield and piping for piping  between support shield and piping for piping between support shield and piping for piping  support shield and piping for piping support shield and piping for piping  shield and piping for piping shield and piping for piping  and piping for piping and piping for piping  piping for piping piping for piping  for piping for piping  piping piping 1-1/2" or larger.  7.2.15. Provide the following pipe insulation type as indicated in the pipe insulation table below.  Provide the following pipe insulation type as indicated in the pipe insulation table below.  'Type P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Insulation, Johns Manville Micro-Lok Pipe Insulation, Insulation, Johns Manville Micro-Lok Pipe Insulation,  Johns Manville Micro-Lok Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Manville Micro-Lok Pipe Insulation, Manville Micro-Lok Pipe Insulation,  Micro-Lok Pipe Insulation, Micro-Lok Pipe Insulation,  Pipe Insulation, Pipe Insulation,  Insulation, Insulation, Manson Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  or Knauf Earthwool 1000  Pipe Insulation with factory applied all or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Knauf Earthwool 1000  Pipe Insulation with factory applied all Knauf Earthwool 1000  Pipe Insulation with factory applied all  Earthwool 1000  Pipe Insulation with factory applied all Earthwool 1000  Pipe Insulation with factory applied all  1000  Pipe Insulation with factory applied all 1000° Pipe Insulation with factory applied all Pipe Insulation with factory applied all  Insulation with factory applied all Insulation with factory applied all  with factory applied all with factory applied all  factory applied all factory applied all  applied all applied all  all all purpose vapour barrier jacket where scheduled. 'Type P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  AC Accoflex fiber-free piping insulation, painted with WB Finish where installed AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  Accoflex fiber-free piping insulation, painted with WB Finish where installed Accoflex fiber-free piping insulation, painted with WB Finish where installed  fiber-free piping insulation, painted with WB Finish where installed fiber-free piping insulation, painted with WB Finish where installed  piping insulation, painted with WB Finish where installed piping insulation, painted with WB Finish where installed  insulation, painted with WB Finish where installed insulation, painted with WB Finish where installed  painted with WB Finish where installed painted with WB Finish where installed  with WB Finish where installed with WB Finish where installed  WB Finish where installed WB Finish where installed  Finish where installed Finish where installed  where installed where installed  installed installed outdoors.    INSULATION         VAPOUR  INSULATION         VAPOUR       VAPOUR    VAPOUR DUTY                    TYPE  THICKNESS    BARRIER THICKNESS    BARRIER    BARRIER HOT WATER Less than 1-1/2"   P-1        1-1/2"  No P-1        1-1/2"  No No 1-1/2" and larger   P-1          2"      No P-1          2"      No No HORIZONTAL CONDENSATE  DRAINS all pipe sizes   P-1        1/2"        Yes P-1        1/2"        Yes      Yes Yes REFRIGERANT SUCTION PIPE Less than 1"    P-2         1"     Yes P-2         1"     Yes Yes 1" and above   P-1         1"          Yes P-1         1"          Yes      Yes Yes 7.2.16. Provide Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and Provide Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  jacketing or Knauf Proto PVC jacketing for all exposed areas and jacketing or Knauf Proto PVC jacketing for all exposed areas and  or Knauf Proto PVC jacketing for all exposed areas and or Knauf Proto PVC jacketing for all exposed areas and  Knauf Proto PVC jacketing for all exposed areas and Knauf Proto PVC jacketing for all exposed areas and  Proto PVC jacketing for all exposed areas and Proto PVC jacketing for all exposed areas and  PVC jacketing for all exposed areas and PVC jacketing for all exposed areas and  jacketing for all exposed areas and jacketing for all exposed areas and  for all exposed areas and for all exposed areas and  all exposed areas and all exposed areas and  exposed areas and exposed areas and  areas and areas and  and and concealed ceiling spaces. 7.3. DUCTWORK INSULATION DUCTWORK INSULATION 7.3.1. Provide insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean Provide insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  of 0.25 BTU.in/hr. sq.ft °F at 75°F mean of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  0.25 BTU.in/hr. sq.ft °F at 75°F mean 0.25 BTU.in/hr. sq.ft °F at 75°F mean  BTU.in/hr. sq.ft °F at 75°F mean BTU.in/hr. sq.ft °F at 75°F mean  sq.ft °F at 75°F mean sq.ft °F at 75°F mean  °F at 75°F mean °F at 75°F mean  at 75°F mean at 75°F mean  75°F mean 75°F mean  mean mean temperature. 7.3.2. Apply vapour barrier over insulation on cold temperature ductwork. Apply vapour barrier over insulation on cold temperature ductwork. 7.3.3. Circular silencers and acoustic plenums need not be externally insulated. Circular silencers and acoustic plenums need not be externally insulated. 7.3.4. Ductwork and casings lined with acoustic insulation 1" or more in thickness need not be externally Ductwork and casings lined with acoustic insulation 1" or more in thickness need not be externally  and casings lined with acoustic insulation 1" or more in thickness need not be externally and casings lined with acoustic insulation 1" or more in thickness need not be externally  casings lined with acoustic insulation 1" or more in thickness need not be externally casings lined with acoustic insulation 1" or more in thickness need not be externally  lined with acoustic insulation 1" or more in thickness need not be externally lined with acoustic insulation 1" or more in thickness need not be externally  with acoustic insulation 1" or more in thickness need not be externally with acoustic insulation 1" or more in thickness need not be externally  acoustic insulation 1" or more in thickness need not be externally acoustic insulation 1" or more in thickness need not be externally  insulation 1" or more in thickness need not be externally insulation 1" or more in thickness need not be externally  1" or more in thickness need not be externally 1" or more in thickness need not be externally  or more in thickness need not be externally or more in thickness need not be externally  more in thickness need not be externally more in thickness need not be externally  in thickness need not be externally in thickness need not be externally  thickness need not be externally thickness need not be externally  need not be externally need not be externally  not be externally not be externally  be externally be externally  externally externally insulated. 7.3.5. Provide the following ductwork insulation type as indicated in the ductwork insulation table below. Provide the following ductwork insulation type as indicated in the ductwork insulation table below. Type D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas   Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Insulation with FRK facing, John Mansville 814 Spin-Glas Insulation with FRK facing, John Mansville 814 Spin-Glas  with FRK facing, John Mansville 814 Spin-Glas with FRK facing, John Mansville 814 Spin-Glas  FRK facing, John Mansville 814 Spin-Glas FRK facing, John Mansville 814 Spin-Glas  facing, John Mansville 814 Spin-Glas facing, John Mansville 814 Spin-Glas  John Mansville 814 Spin-Glas John Mansville 814 Spin-Glas  Mansville 814 Spin-Glas Mansville 814 Spin-Glas  814 Spin-Glas 814 Spin-Glas  Spin-Glas Spin-Glas with FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  with FSK facing, or Knauf Earthwool Insulation Board with FSK with FSK facing, or Knauf Earthwool Insulation Board with FSK  FSK facing, or Knauf Earthwool Insulation Board with FSK FSK facing, or Knauf Earthwool Insulation Board with FSK  facing, or Knauf Earthwool Insulation Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  or Knauf Earthwool Insulation Board with FSK or Knauf Earthwool Insulation Board with FSK  Knauf Earthwool Insulation Board with FSK Knauf Earthwool Insulation Board with FSK  Earthwool Insulation Board with FSK Earthwool Insulation Board with FSK  Insulation Board with FSK Insulation Board with FSK  Board with FSK Board with FSK  with FSK with FSK  FSK FSK facing. Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  less than 3lbs./cu.ft. Impale on mechanically fastened pins located at less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  than 3lbs./cu.ft. Impale on mechanically fastened pins located at than 3lbs./cu.ft. Impale on mechanically fastened pins located at  3lbs./cu.ft. Impale on mechanically fastened pins located at 3lbs./cu.ft. Impale on mechanically fastened pins located at  Impale on mechanically fastened pins located at Impale on mechanically fastened pins located at  on mechanically fastened pins located at on mechanically fastened pins located at  mechanically fastened pins located at mechanically fastened pins located at  fastened pins located at fastened pins located at  pins located at pins located at  located at located at  at at not greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  than 12" centers. Secure with speed washers.  Butt joints tightly together and seal than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  12" centers. Secure with speed washers.  Butt joints tightly together and seal 12" centers. Secure with speed washers.  Butt joints tightly together and seal  centers. Secure with speed washers.  Butt joints tightly together and seal centers. Secure with speed washers.  Butt joints tightly together and seal  Secure with speed washers.  Butt joints tightly together and seal Secure with speed washers.  Butt joints tightly together and seal  with speed washers.  Butt joints tightly together and seal with speed washers.  Butt joints tightly together and seal  speed washers.  Butt joints tightly together and seal speed washers.  Butt joints tightly together and seal  washers.  Butt joints tightly together and seal washers.  Butt joints tightly together and seal   Butt joints tightly together and seal  Butt joints tightly together and seal Butt joints tightly together and seal  joints tightly together and seal joints tightly together and seal  tightly together and seal tightly together and seal  together and seal together and seal  and seal and seal  seal seal washers, breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  joints with self-adhering 4" wide plain aluminum tape, or adhere foil with joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  with self-adhering 4" wide plain aluminum tape, or adhere foil with with self-adhering 4" wide plain aluminum tape, or adhere foil with  self-adhering 4" wide plain aluminum tape, or adhere foil with self-adhering 4" wide plain aluminum tape, or adhere foil with  4" wide plain aluminum tape, or adhere foil with 4" wide plain aluminum tape, or adhere foil with  wide plain aluminum tape, or adhere foil with wide plain aluminum tape, or adhere foil with  plain aluminum tape, or adhere foil with plain aluminum tape, or adhere foil with  aluminum tape, or adhere foil with aluminum tape, or adhere foil with  tape, or adhere foil with tape, or adhere foil with  or adhere foil with or adhere foil with  adhere foil with adhere foil with  foil with foil with  with with Childers CP82 or Bakor 230-38 adhesive. Type D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,   Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  FRK, Johns Manville Microlite EQ FSK Duct Wrap, FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Johns Manville Microlite EQ FSK Duct Wrap, Johns Manville Microlite EQ FSK Duct Wrap,  Manville Microlite EQ FSK Duct Wrap, Manville Microlite EQ FSK Duct Wrap,  Microlite EQ FSK Duct Wrap, Microlite EQ FSK Duct Wrap,  EQ FSK Duct Wrap, EQ FSK Duct Wrap,  FSK Duct Wrap, FSK Duct Wrap,  Duct Wrap, Duct Wrap,  Wrap, Wrap, Manson Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Atmosphere Duct Wrap with FSK facing, 12kg/cubic Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Duct Wrap with FSK facing, 12kg/cubic Duct Wrap with FSK facing, 12kg/cubic  Wrap with FSK facing, 12kg/cubic Wrap with FSK facing, 12kg/cubic  with FSK facing, 12kg/cubic with FSK facing, 12kg/cubic  FSK facing, 12kg/cubic FSK facing, 12kg/cubic  facing, 12kg/cubic facing, 12kg/cubic  12kg/cubic 12kg/cubic metre [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct  [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct  density with factory applied reinforced foil facing.  Adhere insulation to duct density with factory applied reinforced foil facing.  Adhere insulation to duct  with factory applied reinforced foil facing.  Adhere insulation to duct with factory applied reinforced foil facing.  Adhere insulation to duct  factory applied reinforced foil facing.  Adhere insulation to duct factory applied reinforced foil facing.  Adhere insulation to duct  applied reinforced foil facing.  Adhere insulation to duct applied reinforced foil facing.  Adhere insulation to duct  reinforced foil facing.  Adhere insulation to duct reinforced foil facing.  Adhere insulation to duct  foil facing.  Adhere insulation to duct foil facing.  Adhere insulation to duct  facing.  Adhere insulation to duct facing.  Adhere insulation to duct   Adhere insulation to duct  Adhere insulation to duct Adhere insulation to duct  insulation to duct insulation to duct  to duct to duct  duct duct surface with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  or Bakelite 230-39 adhesive, which shall be applied in strips 150mm or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  Bakelite 230-39 adhesive, which shall be applied in strips 150mm Bakelite 230-39 adhesive, which shall be applied in strips 150mm  230-39 adhesive, which shall be applied in strips 150mm 230-39 adhesive, which shall be applied in strips 150mm  adhesive, which shall be applied in strips 150mm adhesive, which shall be applied in strips 150mm  which shall be applied in strips 150mm which shall be applied in strips 150mm  shall be applied in strips 150mm shall be applied in strips 150mm  be applied in strips 150mm be applied in strips 150mm  applied in strips 150mm applied in strips 150mm  in strips 150mm in strips 150mm  strips 150mm strips 150mm  150mm 150mm [6"] wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  greater than 300mm [12"] centres. Butt edges of insulation tightly together, and greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  than 300mm [12"] centres. Butt edges of insulation tightly together, and than 300mm [12"] centres. Butt edges of insulation tightly together, and  300mm [12"] centres. Butt edges of insulation tightly together, and 300mm [12"] centres. Butt edges of insulation tightly together, and  [12"] centres. Butt edges of insulation tightly together, and [12"] centres. Butt edges of insulation tightly together, and  centres. Butt edges of insulation tightly together, and centres. Butt edges of insulation tightly together, and  Butt edges of insulation tightly together, and Butt edges of insulation tightly together, and  edges of insulation tightly together, and edges of insulation tightly together, and  of insulation tightly together, and of insulation tightly together, and  insulation tightly together, and insulation tightly together, and  tightly together, and tightly together, and  together, and together, and  and and seal breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  with self-adhering 100mm [4"] wide aluminum tape or adhere foil with self-adhering 100mm [4"] wide aluminum tape or adhere foil  self-adhering 100mm [4"] wide aluminum tape or adhere foil self-adhering 100mm [4"] wide aluminum tape or adhere foil  100mm [4"] wide aluminum tape or adhere foil 100mm [4"] wide aluminum tape or adhere foil  [4"] wide aluminum tape or adhere foil [4"] wide aluminum tape or adhere foil  wide aluminum tape or adhere foil wide aluminum tape or adhere foil  aluminum tape or adhere foil aluminum tape or adhere foil  tape or adhere foil tape or adhere foil  or adhere foil or adhere foil  adhere foil adhere foil  foil foil with Childers CP82 or Bakor 230-38 adhesive. DUTY     INSULATION  THICKNESS  VAPOUR INSULATION  THICKNESS  VAPOUR THICKNESS  VAPOUR VAPOUR        TYPE     BARRIER    TYPE     BARRIER  BARRIER  Outside air plenums  and ducts        D1         2"    Yes      D1         2"    Yes    D1         2"    Yes        2"    Yes    2"    Yes  Yes Outside air supply fans     D1         2"    Yes    D1         2"    Yes        2"    Yes    2"    Yes  Yes Relief and exhaust air  plenums       D1     1-1/2"    Yes    D1     1-1/2"    Yes    1-1/2"    Yes  1-1/2"    Yes  Yes Final 3m (10') of exhaust duct before exiting building  or up to motorized damper  if distance exceeds 3m (10')    D1          1"    Yes    D1          1"    Yes         1"    Yes    1"    Yes  Yes Exposed ductwork in  mechanical room      D1             1"    Yes    D1             1"    Yes             1"    Yes         1"    Yes    1"    Yes  Yes Ductwork outside of Building or in garage area      D1          2"    Yes    D1          2"    Yes         2"    Yes    2"    Yes  Yes Concealed supply air      D2         1"    Yes    D2         1"    Yes        1"    Yes    1"    Yes  Yes 7.3.6. Recover insulation and insulation finishes outside the building or exposed to the weather with one Recover insulation and insulation finishes outside the building or exposed to the weather with one  insulation and insulation finishes outside the building or exposed to the weather with one insulation and insulation finishes outside the building or exposed to the weather with one  and insulation finishes outside the building or exposed to the weather with one and insulation finishes outside the building or exposed to the weather with one  insulation finishes outside the building or exposed to the weather with one insulation finishes outside the building or exposed to the weather with one  finishes outside the building or exposed to the weather with one finishes outside the building or exposed to the weather with one  outside the building or exposed to the weather with one outside the building or exposed to the weather with one  the building or exposed to the weather with one the building or exposed to the weather with one  building or exposed to the weather with one building or exposed to the weather with one  or exposed to the weather with one or exposed to the weather with one  exposed to the weather with one exposed to the weather with one  to the weather with one to the weather with one  the weather with one the weather with one  weather with one weather with one  with one with one  one one {1.5mm} [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  of Childers Encacel X or Bakor 110-26 fire retardant black mastic of Childers Encacel X or Bakor 110-26 fire retardant black mastic  Childers Encacel X or Bakor 110-26 fire retardant black mastic Childers Encacel X or Bakor 110-26 fire retardant black mastic  Encacel X or Bakor 110-26 fire retardant black mastic Encacel X or Bakor 110-26 fire retardant black mastic  X or Bakor 110-26 fire retardant black mastic X or Bakor 110-26 fire retardant black mastic  or Bakor 110-26 fire retardant black mastic or Bakor 110-26 fire retardant black mastic  Bakor 110-26 fire retardant black mastic Bakor 110-26 fire retardant black mastic  110-26 fire retardant black mastic 110-26 fire retardant black mastic  fire retardant black mastic fire retardant black mastic  retardant black mastic retardant black mastic  black mastic black mastic  mastic mastic vapour barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,  barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating, barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,  coating.  Embed a layer of woven glass reinforcing fabric into the wet coating, coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,   Embed a layer of woven glass reinforcing fabric into the wet coating,  Embed a layer of woven glass reinforcing fabric into the wet coating, Embed a layer of woven glass reinforcing fabric into the wet coating,  a layer of woven glass reinforcing fabric into the wet coating, a layer of woven glass reinforcing fabric into the wet coating,  layer of woven glass reinforcing fabric into the wet coating, layer of woven glass reinforcing fabric into the wet coating,  of woven glass reinforcing fabric into the wet coating, of woven glass reinforcing fabric into the wet coating,  woven glass reinforcing fabric into the wet coating, woven glass reinforcing fabric into the wet coating,  glass reinforcing fabric into the wet coating, glass reinforcing fabric into the wet coating,  reinforcing fabric into the wet coating, reinforcing fabric into the wet coating,  fabric into the wet coating, fabric into the wet coating,  into the wet coating, into the wet coating,  the wet coating, the wet coating,  wet coating, wet coating,  coating, coating, lapping ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  [3"].  Apply a top coating of {1.5mm} [1/16"] thick [3"].  Apply a top coating of {1.5mm} [1/16"] thick   Apply a top coating of {1.5mm} [1/16"] thick  Apply a top coating of {1.5mm} [1/16"] thick Apply a top coating of {1.5mm} [1/16"] thick  a top coating of {1.5mm} [1/16"] thick a top coating of {1.5mm} [1/16"] thick  top coating of {1.5mm} [1/16"] thick top coating of {1.5mm} [1/16"] thick  coating of {1.5mm} [1/16"] thick coating of {1.5mm} [1/16"] thick  of {1.5mm} [1/16"] thick of {1.5mm} [1/16"] thick  {1.5mm} [1/16"] thick {1.5mm} [1/16"] thick  [1/16"] thick [1/16"] thick  thick thick Encacel X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  110-26 over the entire surface of the fabric. Seal the entire covering to 110-26 over the entire surface of the fabric. Seal the entire covering to  over the entire surface of the fabric. Seal the entire covering to over the entire surface of the fabric. Seal the entire covering to  the entire surface of the fabric. Seal the entire covering to the entire surface of the fabric. Seal the entire covering to  entire surface of the fabric. Seal the entire covering to entire surface of the fabric. Seal the entire covering to  surface of the fabric. Seal the entire covering to surface of the fabric. Seal the entire covering to  of the fabric. Seal the entire covering to of the fabric. Seal the entire covering to  the fabric. Seal the entire covering to the fabric. Seal the entire covering to  fabric. Seal the entire covering to fabric. Seal the entire covering to  Seal the entire covering to Seal the entire covering to  the entire covering to the entire covering to  entire covering to entire covering to  covering to covering to  to to achieve a watertight assembly. 7.3.7. In lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket In lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket  lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket  of above recovering of insulation and insulation finishes outside the building, aluminum jacket of above recovering of insulation and insulation finishes outside the building, aluminum jacket  above recovering of insulation and insulation finishes outside the building, aluminum jacket above recovering of insulation and insulation finishes outside the building, aluminum jacket  recovering of insulation and insulation finishes outside the building, aluminum jacket recovering of insulation and insulation finishes outside the building, aluminum jacket  of insulation and insulation finishes outside the building, aluminum jacket of insulation and insulation finishes outside the building, aluminum jacket  insulation and insulation finishes outside the building, aluminum jacket insulation and insulation finishes outside the building, aluminum jacket  and insulation finishes outside the building, aluminum jacket and insulation finishes outside the building, aluminum jacket  insulation finishes outside the building, aluminum jacket insulation finishes outside the building, aluminum jacket  finishes outside the building, aluminum jacket finishes outside the building, aluminum jacket  outside the building, aluminum jacket outside the building, aluminum jacket  the building, aluminum jacket the building, aluminum jacket  building, aluminum jacket building, aluminum jacket  aluminum jacket aluminum jacket  jacket jacket with aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse  aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse  fittings may be substituted (VentureClad Plus or similar product). Band all transverse fittings may be substituted (VentureClad Plus or similar product). Band all transverse  may be substituted (VentureClad Plus or similar product). Band all transverse may be substituted (VentureClad Plus or similar product). Band all transverse  be substituted (VentureClad Plus or similar product). Band all transverse be substituted (VentureClad Plus or similar product). Band all transverse  substituted (VentureClad Plus or similar product). Band all transverse substituted (VentureClad Plus or similar product). Band all transverse  (VentureClad Plus or similar product). Band all transverse (VentureClad Plus or similar product). Band all transverse  Plus or similar product). Band all transverse Plus or similar product). Band all transverse  or similar product). Band all transverse or similar product). Band all transverse  similar product). Band all transverse similar product). Band all transverse  product). Band all transverse product). Band all transverse  Band all transverse Band all transverse  all transverse all transverse  transverse transverse seams with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  mastic tape and caulk all longitudinal seams with silicone caulking. Seal the mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  tape and caulk all longitudinal seams with silicone caulking. Seal the tape and caulk all longitudinal seams with silicone caulking. Seal the  and caulk all longitudinal seams with silicone caulking. Seal the and caulk all longitudinal seams with silicone caulking. Seal the  caulk all longitudinal seams with silicone caulking. Seal the caulk all longitudinal seams with silicone caulking. Seal the  all longitudinal seams with silicone caulking. Seal the all longitudinal seams with silicone caulking. Seal the  longitudinal seams with silicone caulking. Seal the longitudinal seams with silicone caulking. Seal the  seams with silicone caulking. Seal the seams with silicone caulking. Seal the  with silicone caulking. Seal the with silicone caulking. Seal the  silicone caulking. Seal the silicone caulking. Seal the  caulking. Seal the caulking. Seal the  Seal the Seal the  the the entire covering to achieve a watertight assembly. 7.3.8. Protect the work of this trade from being defaced by other trades. Make good any damage and Protect the work of this trade from being defaced by other trades. Make good any damage and  the work of this trade from being defaced by other trades. Make good any damage and the work of this trade from being defaced by other trades. Make good any damage and  work of this trade from being defaced by other trades. Make good any damage and work of this trade from being defaced by other trades. Make good any damage and  of this trade from being defaced by other trades. Make good any damage and of this trade from being defaced by other trades. Make good any damage and  this trade from being defaced by other trades. Make good any damage and this trade from being defaced by other trades. Make good any damage and  trade from being defaced by other trades. Make good any damage and trade from being defaced by other trades. Make good any damage and  from being defaced by other trades. Make good any damage and from being defaced by other trades. Make good any damage and  being defaced by other trades. Make good any damage and being defaced by other trades. Make good any damage and  defaced by other trades. Make good any damage and defaced by other trades. Make good any damage and  by other trades. Make good any damage and by other trades. Make good any damage and  other trades. Make good any damage and other trades. Make good any damage and  trades. Make good any damage and trades. Make good any damage and  Make good any damage and Make good any damage and  good any damage and good any damage and  any damage and any damage and  damage and damage and  and and leave in perfect condition, ready for final painting. 7.3.9. Apply insulation over clean dry surfaces, firmly butting all sections together. Apply insulation over clean dry surfaces, firmly butting all sections together. 7.3.10. Recover all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] Recover all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  finishes with minimum {0.20kg/squaremetre} [6oz.<-] finishes with minimum {0.20kg/squaremetre} [6oz.<-]  with minimum {0.20kg/squaremetre} [6oz.<-] with minimum {0.20kg/squaremetre} [6oz.<-]  minimum {0.20kg/squaremetre} [6oz.<-] minimum {0.20kg/squaremetre} [6oz.<-]  {0.20kg/squaremetre} [6oz.<-] {0.20kg/squaremetre} [6oz.<-]  [6oz.<-] [6oz.<-] canvas, and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   CP50A-HV2 or Bakor 120-18 white fire resistant coating.  CP50A-HV2 or Bakor 120-18 white fire resistant coating.   or Bakor 120-18 white fire resistant coating.  or Bakor 120-18 white fire resistant coating.   Bakor 120-18 white fire resistant coating.  Bakor 120-18 white fire resistant coating.   120-18 white fire resistant coating.  120-18 white fire resistant coating.   white fire resistant coating.  white fire resistant coating.   fire resistant coating.  fire resistant coating.   resistant coating.  resistant coating.   coating.  coating.  An acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per  acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per  alternative recovering will be PVC fitting covers and jacketing, installed as per alternative recovering will be PVC fitting covers and jacketing, installed as per  recovering will be PVC fitting covers and jacketing, installed as per recovering will be PVC fitting covers and jacketing, installed as per  will be PVC fitting covers and jacketing, installed as per will be PVC fitting covers and jacketing, installed as per  be PVC fitting covers and jacketing, installed as per be PVC fitting covers and jacketing, installed as per  PVC fitting covers and jacketing, installed as per PVC fitting covers and jacketing, installed as per  fitting covers and jacketing, installed as per fitting covers and jacketing, installed as per  covers and jacketing, installed as per covers and jacketing, installed as per  and jacketing, installed as per and jacketing, installed as per  jacketing, installed as per jacketing, installed as per  installed as per installed as per  as per as per  per per manufacturer's instructions, and conforming to the specified Flame Spread/Smoke Developed Rating. 8. DUCTWORK DUCTWORK 8.1. Provide all labour, materials, products, equipment and services to supply and install the sheet metal Provide all labour, materials, products, equipment and services to supply and install the sheet metal  all labour, materials, products, equipment and services to supply and install the sheet metal all labour, materials, products, equipment and services to supply and install the sheet metal  labour, materials, products, equipment and services to supply and install the sheet metal labour, materials, products, equipment and services to supply and install the sheet metal  materials, products, equipment and services to supply and install the sheet metal materials, products, equipment and services to supply and install the sheet metal  products, equipment and services to supply and install the sheet metal products, equipment and services to supply and install the sheet metal  equipment and services to supply and install the sheet metal equipment and services to supply and install the sheet metal  and services to supply and install the sheet metal and services to supply and install the sheet metal  services to supply and install the sheet metal services to supply and install the sheet metal  to supply and install the sheet metal to supply and install the sheet metal  supply and install the sheet metal supply and install the sheet metal  and install the sheet metal and install the sheet metal  install the sheet metal install the sheet metal  the sheet metal the sheet metal  sheet metal sheet metal  metal metal and ductwork systems as indicated on the Drawings and specified in this Section of the  ductwork systems as indicated on the Drawings and specified in this Section of the ductwork systems as indicated on the Drawings and specified in this Section of the  systems as indicated on the Drawings and specified in this Section of the systems as indicated on the Drawings and specified in this Section of the  as indicated on the Drawings and specified in this Section of the as indicated on the Drawings and specified in this Section of the  indicated on the Drawings and specified in this Section of the indicated on the Drawings and specified in this Section of the  on the Drawings and specified in this Section of the on the Drawings and specified in this Section of the  the Drawings and specified in this Section of the the Drawings and specified in this Section of the  Drawings and specified in this Section of the Drawings and specified in this Section of the  and specified in this Section of the and specified in this Section of the  specified in this Section of the specified in this Section of the  in this Section of the in this Section of the  this Section of the this Section of the  Section of the Section of the  of the of the  the the Specifications. 8.2. Meet Standards described in the latest Edition of HVAC Duct Construction Standards handbook from Meet Standards described in the latest Edition of HVAC Duct Construction Standards handbook from  Standards described in the latest Edition of HVAC Duct Construction Standards handbook from Standards described in the latest Edition of HVAC Duct Construction Standards handbook from  described in the latest Edition of HVAC Duct Construction Standards handbook from described in the latest Edition of HVAC Duct Construction Standards handbook from  in the latest Edition of HVAC Duct Construction Standards handbook from in the latest Edition of HVAC Duct Construction Standards handbook from  the latest Edition of HVAC Duct Construction Standards handbook from the latest Edition of HVAC Duct Construction Standards handbook from  latest Edition of HVAC Duct Construction Standards handbook from latest Edition of HVAC Duct Construction Standards handbook from  Edition of HVAC Duct Construction Standards handbook from Edition of HVAC Duct Construction Standards handbook from  of HVAC Duct Construction Standards handbook from of HVAC Duct Construction Standards handbook from  HVAC Duct Construction Standards handbook from HVAC Duct Construction Standards handbook from  Duct Construction Standards handbook from Duct Construction Standards handbook from  Construction Standards handbook from Construction Standards handbook from  Standards handbook from Standards handbook from  handbook from handbook from  from from Sheet Metal and Air Conditioning Contractors National Association (SMACNA). 8.3. Duct dimensions shown on Drawings are net, inside insulation and acoustic duct lining. Duct dimensions shown on Drawings are net, inside insulation and acoustic duct lining. 8.4. RIGID DUCTWORK RIGID DUCTWORK 8.4.1. Fabricate ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 Fabricate ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  sheet metal with a minimum coating of 1.83 grams/m² (G60 sheet metal with a minimum coating of 1.83 grams/m² (G60  metal with a minimum coating of 1.83 grams/m² (G60 metal with a minimum coating of 1.83 grams/m² (G60  with a minimum coating of 1.83 grams/m² (G60 with a minimum coating of 1.83 grams/m² (G60  a minimum coating of 1.83 grams/m² (G60 a minimum coating of 1.83 grams/m² (G60  minimum coating of 1.83 grams/m² (G60 minimum coating of 1.83 grams/m² (G60  coating of 1.83 grams/m² (G60 coating of 1.83 grams/m² (G60  of 1.83 grams/m² (G60 of 1.83 grams/m² (G60  1.83 grams/m² (G60 1.83 grams/m² (G60  grams/m² (G60 grams/m² (G60  (G60 (G60 coating) unless other materials are specifically named.   8.4.2. Ductwork shall be smooth on the inside and free of obstructions, vibration and rattle. Ductwork shall be smooth on the inside and free of obstructions, vibration and rattle. 8.4.3. Fabricate ductwork, except as described in the next item, according to the following classifications: Fabricate ductwork, except as described in the next item, according to the following classifications: Class 1: All ducting subject to positive or negative static pressure of 250 Pa or less with  1: All ducting subject to positive or negative static pressure of 250 Pa or less with 1: All ducting subject to positive or negative static pressure of 250 Pa or less with  All ducting subject to positive or negative static pressure of 250 Pa or less with All ducting subject to positive or negative static pressure of 250 Pa or less with  ducting subject to positive or negative static pressure of 250 Pa or less with ducting subject to positive or negative static pressure of 250 Pa or less with  subject to positive or negative static pressure of 250 Pa or less with subject to positive or negative static pressure of 250 Pa or less with  to positive or negative static pressure of 250 Pa or less with to positive or negative static pressure of 250 Pa or less with  positive or negative static pressure of 250 Pa or less with positive or negative static pressure of 250 Pa or less with  or negative static pressure of 250 Pa or less with or negative static pressure of 250 Pa or less with  negative static pressure of 250 Pa or less with negative static pressure of 250 Pa or less with  static pressure of 250 Pa or less with static pressure of 250 Pa or less with  pressure of 250 Pa or less with pressure of 250 Pa or less with  of 250 Pa or less with of 250 Pa or less with  250 Pa or less with 250 Pa or less with  Pa or less with Pa or less with  or less with or less with  less with less with  with with maximum velocities of 13m/s shall be constructed in accordance with SMACNA construction  velocities of 13m/s shall be constructed in accordance with SMACNA construction velocities of 13m/s shall be constructed in accordance with SMACNA construction  of 13m/s shall be constructed in accordance with SMACNA construction of 13m/s shall be constructed in accordance with SMACNA construction  13m/s shall be constructed in accordance with SMACNA construction 13m/s shall be constructed in accordance with SMACNA construction  shall be constructed in accordance with SMACNA construction shall be constructed in accordance with SMACNA construction  be constructed in accordance with SMACNA construction be constructed in accordance with SMACNA construction  constructed in accordance with SMACNA construction constructed in accordance with SMACNA construction  in accordance with SMACNA construction in accordance with SMACNA construction  accordance with SMACNA construction accordance with SMACNA construction  with SMACNA construction with SMACNA construction  SMACNA construction SMACNA construction  construction construction standards for 250 Pa duct. Class 2: All ducting subject to positive or negative static pressure of more than 250 Pa up to  2: All ducting subject to positive or negative static pressure of more than 250 Pa up to 2: All ducting subject to positive or negative static pressure of more than 250 Pa up to  All ducting subject to positive or negative static pressure of more than 250 Pa up to All ducting subject to positive or negative static pressure of more than 250 Pa up to  ducting subject to positive or negative static pressure of more than 250 Pa up to ducting subject to positive or negative static pressure of more than 250 Pa up to  subject to positive or negative static pressure of more than 250 Pa up to subject to positive or negative static pressure of more than 250 Pa up to  to positive or negative static pressure of more than 250 Pa up to to positive or negative static pressure of more than 250 Pa up to  positive or negative static pressure of more than 250 Pa up to positive or negative static pressure of more than 250 Pa up to  or negative static pressure of more than 250 Pa up to or negative static pressure of more than 250 Pa up to  negative static pressure of more than 250 Pa up to negative static pressure of more than 250 Pa up to  static pressure of more than 250 Pa up to static pressure of more than 250 Pa up to  pressure of more than 250 Pa up to pressure of more than 250 Pa up to  of more than 250 Pa up to of more than 250 Pa up to  more than 250 Pa up to more than 250 Pa up to  than 250 Pa up to than 250 Pa up to  250 Pa up to 250 Pa up to  Pa up to Pa up to  up to up to  to to 500 Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  maximum velocity of 13 m/s shall be constructed in accordance with SMACNA maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  velocity of 13 m/s shall be constructed in accordance with SMACNA velocity of 13 m/s shall be constructed in accordance with SMACNA  of 13 m/s shall be constructed in accordance with SMACNA of 13 m/s shall be constructed in accordance with SMACNA  13 m/s shall be constructed in accordance with SMACNA 13 m/s shall be constructed in accordance with SMACNA  m/s shall be constructed in accordance with SMACNA m/s shall be constructed in accordance with SMACNA  shall be constructed in accordance with SMACNA shall be constructed in accordance with SMACNA  be constructed in accordance with SMACNA be constructed in accordance with SMACNA  constructed in accordance with SMACNA constructed in accordance with SMACNA  in accordance with SMACNA in accordance with SMACNA  accordance with SMACNA accordance with SMACNA  with SMACNA with SMACNA  SMACNA SMACNA construction standards for 500 Pa duct. 8.4.4. Provide Class 2 pressure duct construction for: Provide Class 2 pressure duct construction for: - Ductwork between variable volume air handling units and air terminal control units. - Ductwork between air flow Venturi's and fans. 8.4.5. Provide duct transformation with expansion fittings having slopes not exceeding 1 to 7 and Provide duct transformation with expansion fittings having slopes not exceeding 1 to 7 and  duct transformation with expansion fittings having slopes not exceeding 1 to 7 and duct transformation with expansion fittings having slopes not exceeding 1 to 7 and  transformation with expansion fittings having slopes not exceeding 1 to 7 and transformation with expansion fittings having slopes not exceeding 1 to 7 and  with expansion fittings having slopes not exceeding 1 to 7 and with expansion fittings having slopes not exceeding 1 to 7 and  expansion fittings having slopes not exceeding 1 to 7 and expansion fittings having slopes not exceeding 1 to 7 and  fittings having slopes not exceeding 1 to 7 and fittings having slopes not exceeding 1 to 7 and  having slopes not exceeding 1 to 7 and having slopes not exceeding 1 to 7 and  slopes not exceeding 1 to 7 and slopes not exceeding 1 to 7 and  not exceeding 1 to 7 and not exceeding 1 to 7 and  exceeding 1 to 7 and exceeding 1 to 7 and  1 to 7 and 1 to 7 and  to 7 and to 7 and  7 and 7 and  and and contraction fittings having slopes not exceeding 1 to 4. 8.4.6. Provide full radius tees, bends, and elbows for changes in direction except where square elbows are Provide full radius tees, bends, and elbows for changes in direction except where square elbows are  full radius tees, bends, and elbows for changes in direction except where square elbows are full radius tees, bends, and elbows for changes in direction except where square elbows are  radius tees, bends, and elbows for changes in direction except where square elbows are radius tees, bends, and elbows for changes in direction except where square elbows are  tees, bends, and elbows for changes in direction except where square elbows are tees, bends, and elbows for changes in direction except where square elbows are  bends, and elbows for changes in direction except where square elbows are bends, and elbows for changes in direction except where square elbows are  and elbows for changes in direction except where square elbows are and elbows for changes in direction except where square elbows are  elbows for changes in direction except where square elbows are elbows for changes in direction except where square elbows are  for changes in direction except where square elbows are for changes in direction except where square elbows are  changes in direction except where square elbows are changes in direction except where square elbows are  in direction except where square elbows are in direction except where square elbows are  direction except where square elbows are direction except where square elbows are  except where square elbows are except where square elbows are  where square elbows are where square elbows are  square elbows are square elbows are  elbows are elbows are  are are required due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes   Provide DuroDyne double thickness 0.8 mm turning vanes  Provide DuroDyne double thickness 0.8 mm turning vanes Provide DuroDyne double thickness 0.8 mm turning vanes  DuroDyne double thickness 0.8 mm turning vanes DuroDyne double thickness 0.8 mm turning vanes  double thickness 0.8 mm turning vanes double thickness 0.8 mm turning vanes  thickness 0.8 mm turning vanes thickness 0.8 mm turning vanes  0.8 mm turning vanes 0.8 mm turning vanes  mm turning vanes mm turning vanes  turning vanes turning vanes  vanes vanes assembled in top and bottom rails in square elbows. 8.4.7. Provide balancing dampers free to move in either direction without binding and rattling. Construct Provide balancing dampers free to move in either direction without binding and rattling. Construct  balancing dampers free to move in either direction without binding and rattling. Construct balancing dampers free to move in either direction without binding and rattling. Construct  dampers free to move in either direction without binding and rattling. Construct dampers free to move in either direction without binding and rattling. Construct  free to move in either direction without binding and rattling. Construct free to move in either direction without binding and rattling. Construct  to move in either direction without binding and rattling. Construct to move in either direction without binding and rattling. Construct  move in either direction without binding and rattling. Construct move in either direction without binding and rattling. Construct  in either direction without binding and rattling. Construct in either direction without binding and rattling. Construct  either direction without binding and rattling. Construct either direction without binding and rattling. Construct  direction without binding and rattling. Construct direction without binding and rattling. Construct  without binding and rattling. Construct without binding and rattling. Construct  binding and rattling. Construct binding and rattling. Construct  and rattling. Construct and rattling. Construct  rattling. Construct rattling. Construct  Construct Construct dampers in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   mm galvanized sheet metal.  Use manual quadrants on small ducts.  mm galvanized sheet metal.  Use manual quadrants on small ducts.   galvanized sheet metal.  Use manual quadrants on small ducts.  galvanized sheet metal.  Use manual quadrants on small ducts.   sheet metal.  Use manual quadrants on small ducts.  sheet metal.  Use manual quadrants on small ducts.   metal.  Use manual quadrants on small ducts.  metal.  Use manual quadrants on small ducts.    Use manual quadrants on small ducts.   Use manual quadrants on small ducts.  Use manual quadrants on small ducts.   manual quadrants on small ducts.  manual quadrants on small ducts.   quadrants on small ducts.  quadrants on small ducts.   on small ducts.  on small ducts.   small ducts.  small ducts.   ducts.  ducts.  On dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  375mm use push rods with DuroDyne Model SRP ball joints. Use two push 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  use push rods with DuroDyne Model SRP ball joints. Use two push use push rods with DuroDyne Model SRP ball joints. Use two push  push rods with DuroDyne Model SRP ball joints. Use two push push rods with DuroDyne Model SRP ball joints. Use two push  rods with DuroDyne Model SRP ball joints. Use two push rods with DuroDyne Model SRP ball joints. Use two push  with DuroDyne Model SRP ball joints. Use two push with DuroDyne Model SRP ball joints. Use two push  DuroDyne Model SRP ball joints. Use two push DuroDyne Model SRP ball joints. Use two push  Model SRP ball joints. Use two push Model SRP ball joints. Use two push  SRP ball joints. Use two push SRP ball joints. Use two push  ball joints. Use two push ball joints. Use two push  joints. Use two push joints. Use two push  Use two push Use two push  two push two push  push push rods on ducts wider than 600 mm. Provide OBD balancing dampers where shown on the drawings. 8.4.8. Isolate equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width Isolate equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  neoprene 0.8 mm thick flexible connectors with finished fabric width neoprene 0.8 mm thick flexible connectors with finished fabric width  0.8 mm thick flexible connectors with finished fabric width 0.8 mm thick flexible connectors with finished fabric width  mm thick flexible connectors with finished fabric width mm thick flexible connectors with finished fabric width  thick flexible connectors with finished fabric width thick flexible connectors with finished fabric width  flexible connectors with finished fabric width flexible connectors with finished fabric width  connectors with finished fabric width connectors with finished fabric width  with finished fabric width with finished fabric width  finished fabric width finished fabric width  fabric width fabric width  width width not less than 150mm. 8.4.9. Provide 50mm insulated sheet metal blank off panels behind unused portions of exterior louvers. Provide 50mm insulated sheet metal blank off panels behind unused portions of exterior louvers. 8.4.10. Seal all joints in low, medium and high pressure ductwork with Transcontinental MP for low and Seal all joints in low, medium and high pressure ductwork with Transcontinental MP for low and  all joints in low, medium and high pressure ductwork with Transcontinental MP for low and all joints in low, medium and high pressure ductwork with Transcontinental MP for low and  joints in low, medium and high pressure ductwork with Transcontinental MP for low and joints in low, medium and high pressure ductwork with Transcontinental MP for low and  in low, medium and high pressure ductwork with Transcontinental MP for low and in low, medium and high pressure ductwork with Transcontinental MP for low and  low, medium and high pressure ductwork with Transcontinental MP for low and low, medium and high pressure ductwork with Transcontinental MP for low and  medium and high pressure ductwork with Transcontinental MP for low and medium and high pressure ductwork with Transcontinental MP for low and  and high pressure ductwork with Transcontinental MP for low and and high pressure ductwork with Transcontinental MP for low and  high pressure ductwork with Transcontinental MP for low and high pressure ductwork with Transcontinental MP for low and  pressure ductwork with Transcontinental MP for low and pressure ductwork with Transcontinental MP for low and  ductwork with Transcontinental MP for low and ductwork with Transcontinental MP for low and  with Transcontinental MP for low and with Transcontinental MP for low and  Transcontinental MP for low and Transcontinental MP for low and  MP for low and MP for low and  for low and for low and  low and low and  and and medium pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  S2 duct sealer for high pressure.  Joints shall be sealed to conform S2 duct sealer for high pressure.  Joints shall be sealed to conform  duct sealer for high pressure.  Joints shall be sealed to conform duct sealer for high pressure.  Joints shall be sealed to conform  sealer for high pressure.  Joints shall be sealed to conform sealer for high pressure.  Joints shall be sealed to conform  for high pressure.  Joints shall be sealed to conform for high pressure.  Joints shall be sealed to conform  high pressure.  Joints shall be sealed to conform high pressure.  Joints shall be sealed to conform  pressure.  Joints shall be sealed to conform pressure.  Joints shall be sealed to conform   Joints shall be sealed to conform  Joints shall be sealed to conform Joints shall be sealed to conform  shall be sealed to conform shall be sealed to conform  be sealed to conform be sealed to conform  sealed to conform sealed to conform  to conform to conform  conform conform to the following SMACNA standards: Seal Class  Sealing Required    Static Pressure Construction Class Sealing Required    Static Pressure Construction Class Static Pressure Construction Class   A   All transverse joints, longitudinal {1000 Pa} [4" w.g. and up] All transverse joints, longitudinal {1000 Pa} [4" w.g. and up] {1000 Pa} [4" w.g. and up] seams and duct wall penetrations.   B   All transverse joints and longitudinal {500-750 Pa} [2" - 3" w.g.<-]      All transverse joints and longitudinal {500-750 Pa} [2" - 3" w.g.<-]      {500-750 Pa} [2" - 3" w.g.<-]      seams.   C   Transverse joints    Up to {500 Pa} [2" w.g.<-] Transverse joints    Up to {500 Pa} [2" w.g.<-] Up to {500 Pa} [2" w.g.<-] 8.4.11. Seal joints in exhaust ducting where fan intake is further than 25 m from furthest intake in Seal joints in exhaust ducting where fan intake is further than 25 m from furthest intake in  joints in exhaust ducting where fan intake is further than 25 m from furthest intake in joints in exhaust ducting where fan intake is further than 25 m from furthest intake in  in exhaust ducting where fan intake is further than 25 m from furthest intake in in exhaust ducting where fan intake is further than 25 m from furthest intake in  exhaust ducting where fan intake is further than 25 m from furthest intake in exhaust ducting where fan intake is further than 25 m from furthest intake in  ducting where fan intake is further than 25 m from furthest intake in ducting where fan intake is further than 25 m from furthest intake in  where fan intake is further than 25 m from furthest intake in where fan intake is further than 25 m from furthest intake in  fan intake is further than 25 m from furthest intake in fan intake is further than 25 m from furthest intake in  intake is further than 25 m from furthest intake in intake is further than 25 m from furthest intake in  is further than 25 m from furthest intake in is further than 25 m from furthest intake in  further than 25 m from furthest intake in further than 25 m from furthest intake in  than 25 m from furthest intake in than 25 m from furthest intake in  25 m from furthest intake in 25 m from furthest intake in  m from furthest intake in m from furthest intake in  from furthest intake in from furthest intake in  furthest intake in furthest intake in  intake in intake in  in in accordance with seal Class A 8.5. FLEXIBLE DUCTWORK: FLEXIBLE DUCTWORK: 8.5.1. Provide Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units Provide Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units  Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units  T/L-A, flexible ductwork upstream and downstream of air terminal control units T/L-A, flexible ductwork upstream and downstream of air terminal control units  flexible ductwork upstream and downstream of air terminal control units flexible ductwork upstream and downstream of air terminal control units  ductwork upstream and downstream of air terminal control units ductwork upstream and downstream of air terminal control units  upstream and downstream of air terminal control units upstream and downstream of air terminal control units  and downstream of air terminal control units and downstream of air terminal control units  downstream of air terminal control units downstream of air terminal control units  of air terminal control units of air terminal control units  air terminal control units air terminal control units  terminal control units terminal control units  control units control units  units units and/or other locations indicated on the Drawings. 8.5.2. Construct ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and Construct ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and  ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and  from a tape of soft annealed aluminum sheet, spiral wound into a tube and from a tape of soft annealed aluminum sheet, spiral wound into a tube and  a tape of soft annealed aluminum sheet, spiral wound into a tube and a tape of soft annealed aluminum sheet, spiral wound into a tube and  tape of soft annealed aluminum sheet, spiral wound into a tube and tape of soft annealed aluminum sheet, spiral wound into a tube and  of soft annealed aluminum sheet, spiral wound into a tube and of soft annealed aluminum sheet, spiral wound into a tube and  soft annealed aluminum sheet, spiral wound into a tube and soft annealed aluminum sheet, spiral wound into a tube and  annealed aluminum sheet, spiral wound into a tube and annealed aluminum sheet, spiral wound into a tube and  aluminum sheet, spiral wound into a tube and aluminum sheet, spiral wound into a tube and  sheet, spiral wound into a tube and sheet, spiral wound into a tube and  spiral wound into a tube and spiral wound into a tube and  wound into a tube and wound into a tube and  into a tube and into a tube and  a tube and a tube and  tube and tube and  and and spiral corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a  corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a  to provide strength and flexibility.  Provide a triple mechanical lock to form a to provide strength and flexibility.  Provide a triple mechanical lock to form a  provide strength and flexibility.  Provide a triple mechanical lock to form a provide strength and flexibility.  Provide a triple mechanical lock to form a  strength and flexibility.  Provide a triple mechanical lock to form a strength and flexibility.  Provide a triple mechanical lock to form a  and flexibility.  Provide a triple mechanical lock to form a and flexibility.  Provide a triple mechanical lock to form a  flexibility.  Provide a triple mechanical lock to form a flexibility.  Provide a triple mechanical lock to form a   Provide a triple mechanical lock to form a  Provide a triple mechanical lock to form a Provide a triple mechanical lock to form a  a triple mechanical lock to form a a triple mechanical lock to form a  triple mechanical lock to form a triple mechanical lock to form a  mechanical lock to form a mechanical lock to form a  lock to form a lock to form a  to form a to form a  form a form a  a a continuous secure air joint without the use of adhesives for pressures up to 3000 Pa. 8.5.3. Conform to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct Conform to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  the requirements of NFPA 90 and Underwriters Laboratories classification for round duct the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  requirements of NFPA 90 and Underwriters Laboratories classification for round duct requirements of NFPA 90 and Underwriters Laboratories classification for round duct  of NFPA 90 and Underwriters Laboratories classification for round duct of NFPA 90 and Underwriters Laboratories classification for round duct  NFPA 90 and Underwriters Laboratories classification for round duct NFPA 90 and Underwriters Laboratories classification for round duct  90 and Underwriters Laboratories classification for round duct 90 and Underwriters Laboratories classification for round duct  and Underwriters Laboratories classification for round duct and Underwriters Laboratories classification for round duct  Underwriters Laboratories classification for round duct Underwriters Laboratories classification for round duct  Laboratories classification for round duct Laboratories classification for round duct  classification for round duct classification for round duct  for round duct for round duct  round duct round duct  duct duct to specification UL 181. 8.5.4. Provide flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm Provide flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  in minimum lengths of 1500 mm and maximum lengths of  3600 mm in minimum lengths of 1500 mm and maximum lengths of  3600 mm  minimum lengths of 1500 mm and maximum lengths of  3600 mm minimum lengths of 1500 mm and maximum lengths of  3600 mm  lengths of 1500 mm and maximum lengths of  3600 mm lengths of 1500 mm and maximum lengths of  3600 mm  of 1500 mm and maximum lengths of  3600 mm of 1500 mm and maximum lengths of  3600 mm  1500 mm and maximum lengths of  3600 mm 1500 mm and maximum lengths of  3600 mm  mm and maximum lengths of  3600 mm mm and maximum lengths of  3600 mm  and maximum lengths of  3600 mm and maximum lengths of  3600 mm  maximum lengths of  3600 mm maximum lengths of  3600 mm  lengths of  3600 mm lengths of  3600 mm  of  3600 mm of  3600 mm   3600 mm  3600 mm 3600 mm  mm mm Class 1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum 1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  systems. For Class 2 and higher pressure systems restrict minimum and maximum systems. For Class 2 and higher pressure systems restrict minimum and maximum  For Class 2 and higher pressure systems restrict minimum and maximum For Class 2 and higher pressure systems restrict minimum and maximum  Class 2 and higher pressure systems restrict minimum and maximum Class 2 and higher pressure systems restrict minimum and maximum  2 and higher pressure systems restrict minimum and maximum 2 and higher pressure systems restrict minimum and maximum  and higher pressure systems restrict minimum and maximum and higher pressure systems restrict minimum and maximum  higher pressure systems restrict minimum and maximum higher pressure systems restrict minimum and maximum  pressure systems restrict minimum and maximum pressure systems restrict minimum and maximum  systems restrict minimum and maximum systems restrict minimum and maximum  restrict minimum and maximum restrict minimum and maximum  minimum and maximum minimum and maximum  and maximum and maximum  maximum maximum lengths to 1200 mm. 8.6. ACOUSTIC DUCT LINING ACOUSTIC DUCT LINING 8.6.1. Provide 25 mm thick acoustic duct liner where shown on drawings and as follows: Provide 25 mm thick acoustic duct liner where shown on drawings and as follows: 8.6.1.1. Rectangular Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Rectangular Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with   Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Linacoustic meeting ASTM C 1071 with air surface coated with Linacoustic meeting ASTM C 1071 with air surface coated with  meeting ASTM C 1071 with air surface coated with meeting ASTM C 1071 with air surface coated with  ASTM C 1071 with air surface coated with ASTM C 1071 with air surface coated with  C 1071 with air surface coated with C 1071 with air surface coated with  1071 with air surface coated with 1071 with air surface coated with  with air surface coated with with air surface coated with  air surface coated with air surface coated with  surface coated with surface coated with  coated with coated with  with with acrylic coating treated with EPA registered anti-microbial agent proven to resist microbial growth  coating treated with EPA registered anti-microbial agent proven to resist microbial growth coating treated with EPA registered anti-microbial agent proven to resist microbial growth  treated with EPA registered anti-microbial agent proven to resist microbial growth treated with EPA registered anti-microbial agent proven to resist microbial growth  with EPA registered anti-microbial agent proven to resist microbial growth with EPA registered anti-microbial agent proven to resist microbial growth  EPA registered anti-microbial agent proven to resist microbial growth EPA registered anti-microbial agent proven to resist microbial growth  registered anti-microbial agent proven to resist microbial growth registered anti-microbial agent proven to resist microbial growth  anti-microbial agent proven to resist microbial growth anti-microbial agent proven to resist microbial growth  agent proven to resist microbial growth agent proven to resist microbial growth  proven to resist microbial growth proven to resist microbial growth  to resist microbial growth to resist microbial growth  resist microbial growth resist microbial growth  microbial growth microbial growth  growth growth as determined by ASTM G 21 and G 22. 8.6.1.2. Noise Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Noise Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance  Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance  Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance   .70 or higher based on "Type A mounting" and tested in accordance  .70 or higher based on "Type A mounting" and tested in accordance .70 or higher based on "Type A mounting" and tested in accordance  or higher based on "Type A mounting" and tested in accordance or higher based on "Type A mounting" and tested in accordance  higher based on "Type A mounting" and tested in accordance higher based on "Type A mounting" and tested in accordance  based on "Type A mounting" and tested in accordance based on "Type A mounting" and tested in accordance  on "Type A mounting" and tested in accordance on "Type A mounting" and tested in accordance  "Type A mounting" and tested in accordance "Type A mounting" and tested in accordance  A mounting" and tested in accordance A mounting" and tested in accordance  mounting" and tested in accordance mounting" and tested in accordance  and tested in accordance and tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance to ASTM C 423. 8.6.1.3. Adhesive: meeting ASTM C 916. Adhesive: meeting ASTM C 916. 8.6.1.4. Fasteners: Duct liner galvanized steel pins, welded or mechanically fastened. Fasteners: Duct liner galvanized steel pins, welded or mechanically fastened. 8.6.2. Round Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Round Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air   Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  rigid preformed round liner, or Spiracoustic Plus with air rigid preformed round liner, or Spiracoustic Plus with air  preformed round liner, or Spiracoustic Plus with air preformed round liner, or Spiracoustic Plus with air  round liner, or Spiracoustic Plus with air round liner, or Spiracoustic Plus with air  liner, or Spiracoustic Plus with air liner, or Spiracoustic Plus with air  or Spiracoustic Plus with air or Spiracoustic Plus with air  Spiracoustic Plus with air Spiracoustic Plus with air  Plus with air Plus with air  with air with air  air air surface coated with acrylic coating treated with EPA register anti-microbial agent proven to resist  coated with acrylic coating treated with EPA register anti-microbial agent proven to resist coated with acrylic coating treated with EPA register anti-microbial agent proven to resist  with acrylic coating treated with EPA register anti-microbial agent proven to resist with acrylic coating treated with EPA register anti-microbial agent proven to resist  acrylic coating treated with EPA register anti-microbial agent proven to resist acrylic coating treated with EPA register anti-microbial agent proven to resist  coating treated with EPA register anti-microbial agent proven to resist coating treated with EPA register anti-microbial agent proven to resist  treated with EPA register anti-microbial agent proven to resist treated with EPA register anti-microbial agent proven to resist  with EPA register anti-microbial agent proven to resist with EPA register anti-microbial agent proven to resist  EPA register anti-microbial agent proven to resist EPA register anti-microbial agent proven to resist  register anti-microbial agent proven to resist register anti-microbial agent proven to resist  anti-microbial agent proven to resist anti-microbial agent proven to resist  agent proven to resist agent proven to resist  proven to resist proven to resist  to resist to resist  resist resist microbial growth as determined by ASTM G 21 and G 22. 8.6.2.1. Noise Reduction Coefficient of .70 as per ASTM C 423.  (Type A mounting) Noise Reduction Coefficient of .70 as per ASTM C 423.  (Type A mounting) 8.7. FIRE RATED DUCTING AND ENCLOSURES FIRE RATED DUCTING AND ENCLOSURES 8.7.1. Fabricate and install the ductwork according to the manufacturers written instructions and in Fabricate and install the ductwork according to the manufacturers written instructions and in  and install the ductwork according to the manufacturers written instructions and in and install the ductwork according to the manufacturers written instructions and in  install the ductwork according to the manufacturers written instructions and in install the ductwork according to the manufacturers written instructions and in  the ductwork according to the manufacturers written instructions and in the ductwork according to the manufacturers written instructions and in  ductwork according to the manufacturers written instructions and in ductwork according to the manufacturers written instructions and in  according to the manufacturers written instructions and in according to the manufacturers written instructions and in  to the manufacturers written instructions and in to the manufacturers written instructions and in  the manufacturers written instructions and in the manufacturers written instructions and in  manufacturers written instructions and in manufacturers written instructions and in  written instructions and in written instructions and in  instructions and in instructions and in  and in and in  in in accordance with the UL listing.  Use hangers, support rods and firestopping in accordance with the  with the UL listing.  Use hangers, support rods and firestopping in accordance with the with the UL listing.  Use hangers, support rods and firestopping in accordance with the  the UL listing.  Use hangers, support rods and firestopping in accordance with the the UL listing.  Use hangers, support rods and firestopping in accordance with the  UL listing.  Use hangers, support rods and firestopping in accordance with the UL listing.  Use hangers, support rods and firestopping in accordance with the  listing.  Use hangers, support rods and firestopping in accordance with the listing.  Use hangers, support rods and firestopping in accordance with the   Use hangers, support rods and firestopping in accordance with the  Use hangers, support rods and firestopping in accordance with the Use hangers, support rods and firestopping in accordance with the  hangers, support rods and firestopping in accordance with the hangers, support rods and firestopping in accordance with the  support rods and firestopping in accordance with the support rods and firestopping in accordance with the  rods and firestopping in accordance with the rods and firestopping in accordance with the  and firestopping in accordance with the and firestopping in accordance with the  firestopping in accordance with the firestopping in accordance with the  in accordance with the in accordance with the  accordance with the accordance with the  with the with the  the the UL listing. 8.7.2. All fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not All fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  or Type-C, unless otherwise noted. Type-A fire dampers are not or Type-C, unless otherwise noted. Type-A fire dampers are not  Type-C, unless otherwise noted. Type-A fire dampers are not Type-C, unless otherwise noted. Type-A fire dampers are not  unless otherwise noted. Type-A fire dampers are not unless otherwise noted. Type-A fire dampers are not  otherwise noted. Type-A fire dampers are not otherwise noted. Type-A fire dampers are not  noted. Type-A fire dampers are not noted. Type-A fire dampers are not  Type-A fire dampers are not Type-A fire dampers are not  fire dampers are not fire dampers are not  dampers are not dampers are not  are not are not  not not acceptable. 8.8. SHEET METAL INSTALLATION SHEET METAL INSTALLATION 8.8.1. Provide acoustic insulation on supply air ductwork from discharge side of mechanical air volume Provide acoustic insulation on supply air ductwork from discharge side of mechanical air volume  acoustic insulation on supply air ductwork from discharge side of mechanical air volume acoustic insulation on supply air ductwork from discharge side of mechanical air volume  insulation on supply air ductwork from discharge side of mechanical air volume insulation on supply air ductwork from discharge side of mechanical air volume  on supply air ductwork from discharge side of mechanical air volume on supply air ductwork from discharge side of mechanical air volume  supply air ductwork from discharge side of mechanical air volume supply air ductwork from discharge side of mechanical air volume  air ductwork from discharge side of mechanical air volume air ductwork from discharge side of mechanical air volume  ductwork from discharge side of mechanical air volume ductwork from discharge side of mechanical air volume  from discharge side of mechanical air volume from discharge side of mechanical air volume  discharge side of mechanical air volume discharge side of mechanical air volume  side of mechanical air volume side of mechanical air volume  of mechanical air volume of mechanical air volume  mechanical air volume mechanical air volume  air volume air volume  volume volume control boxes and attenuators as follows: - 3000mm [10ft. - 0in.] for straight duct run box or - 1500mm [5ft. - 0in.] downstream of 1st elbow or - 1500mm [5ft. - 0in.] for each branch downstream of 1st tee. - From fan powered VAV box to last flexible duct connection 8.8.2. Frame and install motorized dampers. Unless shown otherwise, attached each motorized damper Frame and install motorized dampers. Unless shown otherwise, attached each motorized damper  and install motorized dampers. Unless shown otherwise, attached each motorized damper and install motorized dampers. Unless shown otherwise, attached each motorized damper  install motorized dampers. Unless shown otherwise, attached each motorized damper install motorized dampers. Unless shown otherwise, attached each motorized damper  motorized dampers. Unless shown otherwise, attached each motorized damper motorized dampers. Unless shown otherwise, attached each motorized damper  dampers. Unless shown otherwise, attached each motorized damper dampers. Unless shown otherwise, attached each motorized damper  Unless shown otherwise, attached each motorized damper Unless shown otherwise, attached each motorized damper  shown otherwise, attached each motorized damper shown otherwise, attached each motorized damper  otherwise, attached each motorized damper otherwise, attached each motorized damper  attached each motorized damper attached each motorized damper  each motorized damper each motorized damper  motorized damper motorized damper  damper damper module to the channel framing. 8.8.3. Provide frames in ductwork airflow stations. Provide frames in ductwork airflow stations. 8.8.4. Make provisions in ductwork and plenums for installation of duct type smoke detectors and other Make provisions in ductwork and plenums for installation of duct type smoke detectors and other  provisions in ductwork and plenums for installation of duct type smoke detectors and other provisions in ductwork and plenums for installation of duct type smoke detectors and other  in ductwork and plenums for installation of duct type smoke detectors and other in ductwork and plenums for installation of duct type smoke detectors and other  ductwork and plenums for installation of duct type smoke detectors and other ductwork and plenums for installation of duct type smoke detectors and other  and plenums for installation of duct type smoke detectors and other and plenums for installation of duct type smoke detectors and other  plenums for installation of duct type smoke detectors and other plenums for installation of duct type smoke detectors and other  for installation of duct type smoke detectors and other for installation of duct type smoke detectors and other  installation of duct type smoke detectors and other installation of duct type smoke detectors and other  of duct type smoke detectors and other of duct type smoke detectors and other  duct type smoke detectors and other duct type smoke detectors and other  type smoke detectors and other type smoke detectors and other  smoke detectors and other smoke detectors and other  detectors and other detectors and other  and other and other  other other control devices. 8.8.5. Provide neoprene isolation gaskets and nylon bolts at connections required for dissimilar metals. Provide neoprene isolation gaskets and nylon bolts at connections required for dissimilar metals. 8.8.6. Seal watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as Seal watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as  watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as  the bottom and sides of intake and exhaust ducts connected to exterior louvres as the bottom and sides of intake and exhaust ducts connected to exterior louvres as  bottom and sides of intake and exhaust ducts connected to exterior louvres as bottom and sides of intake and exhaust ducts connected to exterior louvres as  and sides of intake and exhaust ducts connected to exterior louvres as and sides of intake and exhaust ducts connected to exterior louvres as  sides of intake and exhaust ducts connected to exterior louvres as sides of intake and exhaust ducts connected to exterior louvres as  of intake and exhaust ducts connected to exterior louvres as of intake and exhaust ducts connected to exterior louvres as  intake and exhaust ducts connected to exterior louvres as intake and exhaust ducts connected to exterior louvres as  and exhaust ducts connected to exterior louvres as and exhaust ducts connected to exterior louvres as  exhaust ducts connected to exterior louvres as exhaust ducts connected to exterior louvres as  ducts connected to exterior louvres as ducts connected to exterior louvres as  connected to exterior louvres as connected to exterior louvres as  to exterior louvres as to exterior louvres as  exterior louvres as exterior louvres as  louvres as louvres as  as as follows: - Intake: from louvre to air handling unit - Exhaust: from louvre to {2 metres} [6'-6"] upstream of louvre 8.9. ACOUSTIC DUCT LINING INSTALLATION ACOUSTIC DUCT LINING INSTALLATION 8.9.1. Seal all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable Seal all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  and trailing edges and repair all rips or tears of acoustic duct liner with a suitable and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  trailing edges and repair all rips or tears of acoustic duct liner with a suitable trailing edges and repair all rips or tears of acoustic duct liner with a suitable  edges and repair all rips or tears of acoustic duct liner with a suitable edges and repair all rips or tears of acoustic duct liner with a suitable  and repair all rips or tears of acoustic duct liner with a suitable and repair all rips or tears of acoustic duct liner with a suitable  repair all rips or tears of acoustic duct liner with a suitable repair all rips or tears of acoustic duct liner with a suitable  all rips or tears of acoustic duct liner with a suitable all rips or tears of acoustic duct liner with a suitable  rips or tears of acoustic duct liner with a suitable rips or tears of acoustic duct liner with a suitable  or tears of acoustic duct liner with a suitable or tears of acoustic duct liner with a suitable  tears of acoustic duct liner with a suitable tears of acoustic duct liner with a suitable  of acoustic duct liner with a suitable of acoustic duct liner with a suitable  acoustic duct liner with a suitable acoustic duct liner with a suitable  duct liner with a suitable duct liner with a suitable  liner with a suitable liner with a suitable  with a suitable with a suitable  a suitable a suitable  suitable suitable sealing compound similar to Johns-Manville Superseal. 8.9.2. Provide a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct Provide a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  sheet metal nose piece to hold the leading edge of acoustic duct liner and direct sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  metal nose piece to hold the leading edge of acoustic duct liner and direct metal nose piece to hold the leading edge of acoustic duct liner and direct  nose piece to hold the leading edge of acoustic duct liner and direct nose piece to hold the leading edge of acoustic duct liner and direct  piece to hold the leading edge of acoustic duct liner and direct piece to hold the leading edge of acoustic duct liner and direct  to hold the leading edge of acoustic duct liner and direct to hold the leading edge of acoustic duct liner and direct  hold the leading edge of acoustic duct liner and direct hold the leading edge of acoustic duct liner and direct  the leading edge of acoustic duct liner and direct the leading edge of acoustic duct liner and direct  leading edge of acoustic duct liner and direct leading edge of acoustic duct liner and direct  edge of acoustic duct liner and direct edge of acoustic duct liner and direct  of acoustic duct liner and direct of acoustic duct liner and direct  acoustic duct liner and direct acoustic duct liner and direct  duct liner and direct duct liner and direct  liner and direct liner and direct  and direct and direct  direct direct the air over the edge. 8.10. TESTING TESTING 8.10.1. Pressure test ductwork in accordance with the outlines and classification described in the SMACNA, Pressure test ductwork in accordance with the outlines and classification described in the SMACNA,  test ductwork in accordance with the outlines and classification described in the SMACNA, test ductwork in accordance with the outlines and classification described in the SMACNA,  ductwork in accordance with the outlines and classification described in the SMACNA, ductwork in accordance with the outlines and classification described in the SMACNA,  in accordance with the outlines and classification described in the SMACNA, in accordance with the outlines and classification described in the SMACNA,  accordance with the outlines and classification described in the SMACNA, accordance with the outlines and classification described in the SMACNA,  with the outlines and classification described in the SMACNA, with the outlines and classification described in the SMACNA,  the outlines and classification described in the SMACNA, the outlines and classification described in the SMACNA,  outlines and classification described in the SMACNA, outlines and classification described in the SMACNA,  and classification described in the SMACNA, and classification described in the SMACNA,  classification described in the SMACNA, classification described in the SMACNA,  described in the SMACNA, described in the SMACNA,  in the SMACNA, in the SMACNA,  the SMACNA, the SMACNA,  SMACNA, SMACNA, HVAC Duct Leakage Test manual. 8.10.2. All supply air ductwork shall be pressure tested. All supply air ductwork shall be pressure tested. 8.10.3. Random testing of approximately 15% of other ductwork shall be conducted when requested by Random testing of approximately 15% of other ductwork shall be conducted when requested by  testing of approximately 15% of other ductwork shall be conducted when requested by testing of approximately 15% of other ductwork shall be conducted when requested by  of approximately 15% of other ductwork shall be conducted when requested by of approximately 15% of other ductwork shall be conducted when requested by  approximately 15% of other ductwork shall be conducted when requested by approximately 15% of other ductwork shall be conducted when requested by  15% of other ductwork shall be conducted when requested by 15% of other ductwork shall be conducted when requested by  of other ductwork shall be conducted when requested by of other ductwork shall be conducted when requested by  other ductwork shall be conducted when requested by other ductwork shall be conducted when requested by  ductwork shall be conducted when requested by ductwork shall be conducted when requested by  shall be conducted when requested by shall be conducted when requested by  be conducted when requested by be conducted when requested by  conducted when requested by conducted when requested by  when requested by when requested by  requested by requested by  by by Consultant. 8.10.4. Failed joints shall be repaired and retested. Failed joints shall be repaired and retested. 8.10.5. Additional testing will be required if random testing reveals failures. Additional testing will be required if random testing reveals failures. 8.10.6. The leakage amount shall not exceed the allotted amount for the pressure class.  The test The leakage amount shall not exceed the allotted amount for the pressure class.  The test  leakage amount shall not exceed the allotted amount for the pressure class.  The test leakage amount shall not exceed the allotted amount for the pressure class.  The test  amount shall not exceed the allotted amount for the pressure class.  The test amount shall not exceed the allotted amount for the pressure class.  The test  shall not exceed the allotted amount for the pressure class.  The test shall not exceed the allotted amount for the pressure class.  The test  not exceed the allotted amount for the pressure class.  The test not exceed the allotted amount for the pressure class.  The test  exceed the allotted amount for the pressure class.  The test exceed the allotted amount for the pressure class.  The test  the allotted amount for the pressure class.  The test the allotted amount for the pressure class.  The test  allotted amount for the pressure class.  The test allotted amount for the pressure class.  The test  amount for the pressure class.  The test amount for the pressure class.  The test  for the pressure class.  The test for the pressure class.  The test  the pressure class.  The test the pressure class.  The test  pressure class.  The test pressure class.  The test  class.  The test class.  The test   The test  The test The test  test test pressures shall be based on the static pressure for each fan. 8.10.7. Repair duct and retest where air leakage exceeds the specified limits. Repair duct and retest where air leakage exceeds the specified limits. 8.10.8. Make good all audible leakage, whether test is within limit specified or not. Make good all audible leakage, whether test is within limit specified or not. 8.10.9. Provide calibrated tester, connection hoses, temporary plugs, etc., as required. Provide calibrated tester, connection hoses, temporary plugs, etc., as required. 8.11. CLEAN UP CLEAN UP 8.11.1. Vacuum clean the inside of all air handling systems, including fans, plenums, ducts, coils and Vacuum clean the inside of all air handling systems, including fans, plenums, ducts, coils and  clean the inside of all air handling systems, including fans, plenums, ducts, coils and clean the inside of all air handling systems, including fans, plenums, ducts, coils and  the inside of all air handling systems, including fans, plenums, ducts, coils and the inside of all air handling systems, including fans, plenums, ducts, coils and  inside of all air handling systems, including fans, plenums, ducts, coils and inside of all air handling systems, including fans, plenums, ducts, coils and  of all air handling systems, including fans, plenums, ducts, coils and of all air handling systems, including fans, plenums, ducts, coils and  all air handling systems, including fans, plenums, ducts, coils and all air handling systems, including fans, plenums, ducts, coils and  air handling systems, including fans, plenums, ducts, coils and air handling systems, including fans, plenums, ducts, coils and  handling systems, including fans, plenums, ducts, coils and handling systems, including fans, plenums, ducts, coils and  systems, including fans, plenums, ducts, coils and systems, including fans, plenums, ducts, coils and  including fans, plenums, ducts, coils and including fans, plenums, ducts, coils and  fans, plenums, ducts, coils and fans, plenums, ducts, coils and  plenums, ducts, coils and plenums, ducts, coils and  ducts, coils and ducts, coils and  coils and coils and  and and terminal units to ensure that they are free from debris and dust. 9. TESTING, ADJUSTING, AND BALANCING TESTING, ADJUSTING, AND BALANCING 9.1. Balancing contractor shall be qualified by the following: Balancing contractor shall be qualified by the following: 9.1.1. Associated Air Balance Council (AABC) National Standards for Total System Balancing, NM-1 Associated Air Balance Council (AABC) National Standards for Total System Balancing, NM-1 9.1.2. National Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing National Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Certified Air Balancing Specifications and Certified Hydronic Balancing Certified Air Balancing Specifications and Certified Hydronic Balancing  Air Balancing Specifications and Certified Hydronic Balancing Air Balancing Specifications and Certified Hydronic Balancing  Balancing Specifications and Certified Hydronic Balancing Balancing Specifications and Certified Hydronic Balancing  Specifications and Certified Hydronic Balancing Specifications and Certified Hydronic Balancing  and Certified Hydronic Balancing and Certified Hydronic Balancing  Certified Hydronic Balancing Certified Hydronic Balancing  Hydronic Balancing Hydronic Balancing  Balancing Balancing Specifications 9.1.3. National Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, National Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  (NEBB) TABES Proceedural Standard for Testing, Adjusting, (NEBB) TABES Proceedural Standard for Testing, Adjusting,  TABES Proceedural Standard for Testing, Adjusting, TABES Proceedural Standard for Testing, Adjusting,  Proceedural Standard for Testing, Adjusting, Proceedural Standard for Testing, Adjusting,  Standard for Testing, Adjusting, Standard for Testing, Adjusting,  for Testing, Adjusting, for Testing, Adjusting,  Testing, Adjusting, Testing, Adjusting,  Adjusting, Adjusting, and Balancing Environmental Systems 9.1.4. Sheet Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Sheet Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Contractors National Association (SMACNA) HVAC TAB HVAC Systems Contractors National Association (SMACNA) HVAC TAB HVAC Systems  National Association (SMACNA) HVAC TAB HVAC Systems National Association (SMACNA) HVAC TAB HVAC Systems  Association (SMACNA) HVAC TAB HVAC Systems Association (SMACNA) HVAC TAB HVAC Systems  (SMACNA) HVAC TAB HVAC Systems (SMACNA) HVAC TAB HVAC Systems  HVAC TAB HVAC Systems HVAC TAB HVAC Systems  TAB HVAC Systems TAB HVAC Systems  HVAC Systems HVAC Systems  Systems Systems - Testing, Adjusting and Balancing 9.2. Balancing contractor shall be one of: Balancing contractor shall be one of: - Troup Engineering Services Inc. - Air Audit - Dynamic     9.3. List selected balancing contractor on tender form.  Balancing scope of work shall include water and List selected balancing contractor on tender form.  Balancing scope of work shall include water and  selected balancing contractor on tender form.  Balancing scope of work shall include water and selected balancing contractor on tender form.  Balancing scope of work shall include water and  balancing contractor on tender form.  Balancing scope of work shall include water and balancing contractor on tender form.  Balancing scope of work shall include water and  contractor on tender form.  Balancing scope of work shall include water and contractor on tender form.  Balancing scope of work shall include water and  on tender form.  Balancing scope of work shall include water and on tender form.  Balancing scope of work shall include water and  tender form.  Balancing scope of work shall include water and tender form.  Balancing scope of work shall include water and  form.  Balancing scope of work shall include water and form.  Balancing scope of work shall include water and   Balancing scope of work shall include water and  Balancing scope of work shall include water and Balancing scope of work shall include water and  scope of work shall include water and scope of work shall include water and  of work shall include water and of work shall include water and  work shall include water and work shall include water and  shall include water and shall include water and  include water and include water and  water and water and  and and air side balancing of all equipment, ductwork and terminal devices provided as part of this contract,  side balancing of all equipment, ductwork and terminal devices provided as part of this contract, side balancing of all equipment, ductwork and terminal devices provided as part of this contract,  balancing of all equipment, ductwork and terminal devices provided as part of this contract, balancing of all equipment, ductwork and terminal devices provided as part of this contract,  of all equipment, ductwork and terminal devices provided as part of this contract, of all equipment, ductwork and terminal devices provided as part of this contract,  all equipment, ductwork and terminal devices provided as part of this contract, all equipment, ductwork and terminal devices provided as part of this contract,  equipment, ductwork and terminal devices provided as part of this contract, equipment, ductwork and terminal devices provided as part of this contract,  ductwork and terminal devices provided as part of this contract, ductwork and terminal devices provided as part of this contract,  and terminal devices provided as part of this contract, and terminal devices provided as part of this contract,  terminal devices provided as part of this contract, terminal devices provided as part of this contract,  devices provided as part of this contract, devices provided as part of this contract,  provided as part of this contract, provided as part of this contract,  as part of this contract, as part of this contract,  part of this contract, part of this contract,  of this contract, of this contract,  this contract, this contract,  contract, contract, as well as base building equipment revised by this contract. 9.4. Balance as listed on mechanical drawings. Balance as listed on mechanical drawings. 9.5. Balance to the following tolerances of design values: Balance to the following tolerances of design values: 9.5.1. HVAC systems: +/- 5% HVAC systems: +/- 5% 9.5.2. Hydronic System: +/- 10% Hydronic System: +/- 10% 9.5.3. Refrigeration Systems: +/- 10% Refrigeration Systems: +/- 10% 9.5.4. Measured volumes to be accurate to with 2% of actual volumes. Measured volumes to be accurate to with 2% of actual volumes. 9.6. Instruments Instruments 9.6.1. Prior to balancing, submit to owner representation a list of instruments to be used together with Prior to balancing, submit to owner representation a list of instruments to be used together with  to balancing, submit to owner representation a list of instruments to be used together with to balancing, submit to owner representation a list of instruments to be used together with  balancing, submit to owner representation a list of instruments to be used together with balancing, submit to owner representation a list of instruments to be used together with  submit to owner representation a list of instruments to be used together with submit to owner representation a list of instruments to be used together with  to owner representation a list of instruments to be used together with to owner representation a list of instruments to be used together with  owner representation a list of instruments to be used together with owner representation a list of instruments to be used together with  representation a list of instruments to be used together with representation a list of instruments to be used together with  a list of instruments to be used together with a list of instruments to be used together with  list of instruments to be used together with list of instruments to be used together with  of instruments to be used together with of instruments to be used together with  instruments to be used together with instruments to be used together with  to be used together with to be used together with  be used together with be used together with  used together with used together with  together with together with  with with matching serial numbers. 9.6.2. Calibrate instruments in accordance with requirements of most stringent of referenced standard for Calibrate instruments in accordance with requirements of most stringent of referenced standard for  instruments in accordance with requirements of most stringent of referenced standard for instruments in accordance with requirements of most stringent of referenced standard for  in accordance with requirements of most stringent of referenced standard for in accordance with requirements of most stringent of referenced standard for  accordance with requirements of most stringent of referenced standard for accordance with requirements of most stringent of referenced standard for  with requirements of most stringent of referenced standard for with requirements of most stringent of referenced standard for  requirements of most stringent of referenced standard for requirements of most stringent of referenced standard for  of most stringent of referenced standard for of most stringent of referenced standard for  most stringent of referenced standard for most stringent of referenced standard for  stringent of referenced standard for stringent of referenced standard for  of referenced standard for of referenced standard for  referenced standard for referenced standard for  standard for standard for  for for applicable system. 9.6.3. Calibrate instruments with (3) months of balancing and provide certificate of calibration to owner's Calibrate instruments with (3) months of balancing and provide certificate of calibration to owner's  instruments with (3) months of balancing and provide certificate of calibration to owner's instruments with (3) months of balancing and provide certificate of calibration to owner's  with (3) months of balancing and provide certificate of calibration to owner's with (3) months of balancing and provide certificate of calibration to owner's  (3) months of balancing and provide certificate of calibration to owner's (3) months of balancing and provide certificate of calibration to owner's  months of balancing and provide certificate of calibration to owner's months of balancing and provide certificate of calibration to owner's  of balancing and provide certificate of calibration to owner's of balancing and provide certificate of calibration to owner's  balancing and provide certificate of calibration to owner's balancing and provide certificate of calibration to owner's  and provide certificate of calibration to owner's and provide certificate of calibration to owner's  provide certificate of calibration to owner's provide certificate of calibration to owner's  certificate of calibration to owner's certificate of calibration to owner's  of calibration to owner's of calibration to owner's  calibration to owner's calibration to owner's  to owner's to owner's  owner's owner's representative. 9.7. Submit balancing report in triplicate to the consultant and the owner, indicating terminal design and Submit balancing report in triplicate to the consultant and the owner, indicating terminal design and  balancing report in triplicate to the consultant and the owner, indicating terminal design and balancing report in triplicate to the consultant and the owner, indicating terminal design and  report in triplicate to the consultant and the owner, indicating terminal design and report in triplicate to the consultant and the owner, indicating terminal design and  in triplicate to the consultant and the owner, indicating terminal design and in triplicate to the consultant and the owner, indicating terminal design and  triplicate to the consultant and the owner, indicating terminal design and triplicate to the consultant and the owner, indicating terminal design and  to the consultant and the owner, indicating terminal design and to the consultant and the owner, indicating terminal design and  the consultant and the owner, indicating terminal design and the consultant and the owner, indicating terminal design and  consultant and the owner, indicating terminal design and consultant and the owner, indicating terminal design and  and the owner, indicating terminal design and and the owner, indicating terminal design and  the owner, indicating terminal design and the owner, indicating terminal design and  owner, indicating terminal design and owner, indicating terminal design and  indicating terminal design and indicating terminal design and  terminal design and terminal design and  design and design and  and and measured flow rates. 10. VALVE TAGS VALVE TAGS 10.1. Provide 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except Provide 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  1 mm thick lamacoid tags with 10mm high die-stamped black letters, except 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  mm thick lamacoid tags with 10mm high die-stamped black letters, except mm thick lamacoid tags with 10mm high die-stamped black letters, except  thick lamacoid tags with 10mm high die-stamped black letters, except thick lamacoid tags with 10mm high die-stamped black letters, except  lamacoid tags with 10mm high die-stamped black letters, except lamacoid tags with 10mm high die-stamped black letters, except  tags with 10mm high die-stamped black letters, except tags with 10mm high die-stamped black letters, except  with 10mm high die-stamped black letters, except with 10mm high die-stamped black letters, except  10mm high die-stamped black letters, except 10mm high die-stamped black letters, except  high die-stamped black letters, except high die-stamped black letters, except  die-stamped black letters, except die-stamped black letters, except  black letters, except black letters, except  letters, except letters, except  except except for fire and sprinkler systems, provide red lamacoid tags with white letters in lieu of brass tags. 10.2. Attach to valves with 100 mm long brass chains.  Attach to valves with 100 mm long brass chains.  10.3. Tag all valves except for small valves isolating a single piece of equipment such as a unit heater, Tag all valves except for small valves isolating a single piece of equipment such as a unit heater,  all valves except for small valves isolating a single piece of equipment such as a unit heater, all valves except for small valves isolating a single piece of equipment such as a unit heater,  valves except for small valves isolating a single piece of equipment such as a unit heater, valves except for small valves isolating a single piece of equipment such as a unit heater,  except for small valves isolating a single piece of equipment such as a unit heater, except for small valves isolating a single piece of equipment such as a unit heater,  for small valves isolating a single piece of equipment such as a unit heater, for small valves isolating a single piece of equipment such as a unit heater,  small valves isolating a single piece of equipment such as a unit heater, small valves isolating a single piece of equipment such as a unit heater,  valves isolating a single piece of equipment such as a unit heater, valves isolating a single piece of equipment such as a unit heater,  isolating a single piece of equipment such as a unit heater, isolating a single piece of equipment such as a unit heater,  a single piece of equipment such as a unit heater, a single piece of equipment such as a unit heater,  single piece of equipment such as a unit heater, single piece of equipment such as a unit heater,  piece of equipment such as a unit heater, piece of equipment such as a unit heater,  of equipment such as a unit heater, of equipment such as a unit heater,  equipment such as a unit heater, equipment such as a unit heater,  such as a unit heater, such as a unit heater,  as a unit heater, as a unit heater,  a unit heater, a unit heater,  unit heater, unit heater,  heater, heater, fan coil unit, terminal reheat coil and radiation section.  11. EQUIPMENT NAMEPLATES EQUIPMENT NAMEPLATES 11.1. Identify equipments, starters, and, remote control devices in a manner consistent with the Drawings. Identify equipments, starters, and, remote control devices in a manner consistent with the Drawings. 11.2. Use solid black capitalized lettering 100 mm high. Use solid black capitalized lettering 100 mm high. 11.3. Where equipment size does not permit stencil identification, use lamacoid labels, engraved white on Where equipment size does not permit stencil identification, use lamacoid labels, engraved white on  equipment size does not permit stencil identification, use lamacoid labels, engraved white on equipment size does not permit stencil identification, use lamacoid labels, engraved white on  size does not permit stencil identification, use lamacoid labels, engraved white on size does not permit stencil identification, use lamacoid labels, engraved white on  does not permit stencil identification, use lamacoid labels, engraved white on does not permit stencil identification, use lamacoid labels, engraved white on  not permit stencil identification, use lamacoid labels, engraved white on not permit stencil identification, use lamacoid labels, engraved white on  permit stencil identification, use lamacoid labels, engraved white on permit stencil identification, use lamacoid labels, engraved white on  stencil identification, use lamacoid labels, engraved white on stencil identification, use lamacoid labels, engraved white on  identification, use lamacoid labels, engraved white on identification, use lamacoid labels, engraved white on  use lamacoid labels, engraved white on use lamacoid labels, engraved white on  lamacoid labels, engraved white on lamacoid labels, engraved white on  labels, engraved white on labels, engraved white on  engraved white on engraved white on  white on white on  on on black, mechanically fastened to the equipment. Minimum lettering size 10 mm. 12. SEISMIC RESTRAINT SYSTEMS SEISMIC RESTRAINT SYSTEMS 12.1. This building is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table This building is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table  building is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table building is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table  is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table  considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table  Site Class D - (Stiff Soil) for Seismic design in accordance with Table Site Class D - (Stiff Soil) for Seismic design in accordance with Table  Class D - (Stiff Soil) for Seismic design in accordance with Table Class D - (Stiff Soil) for Seismic design in accordance with Table  D - (Stiff Soil) for Seismic design in accordance with Table D - (Stiff Soil) for Seismic design in accordance with Table  - (Stiff Soil) for Seismic design in accordance with Table - (Stiff Soil) for Seismic design in accordance with Table  (Stiff Soil) for Seismic design in accordance with Table (Stiff Soil) for Seismic design in accordance with Table  Soil) for Seismic design in accordance with Table Soil) for Seismic design in accordance with Table  for Seismic design in accordance with Table for Seismic design in accordance with Table  Seismic design in accordance with Table Seismic design in accordance with Table  design in accordance with Table design in accordance with Table  in accordance with Table in accordance with Table  accordance with Table accordance with Table  with Table with Table  Table Table 4.1.8.4.B of the Ontario Building Code. Consider the facility’s importance category as {Normal} from  of the Ontario Building Code. Consider the facility’s importance category as {Normal} from of the Ontario Building Code. Consider the facility’s importance category as {Normal} from  the Ontario Building Code. Consider the facility’s importance category as {Normal} from the Ontario Building Code. Consider the facility’s importance category as {Normal} from  Ontario Building Code. Consider the facility’s importance category as {Normal} from Ontario Building Code. Consider the facility’s importance category as {Normal} from  Building Code. Consider the facility’s importance category as {Normal} from Building Code. Consider the facility’s importance category as {Normal} from  Code. Consider the facility’s importance category as {Normal} from Code. Consider the facility’s importance category as {Normal} from  Consider the facility’s importance category as {Normal} from Consider the facility’s importance category as {Normal} from  the facility’s importance category as {Normal} from the facility’s importance category as {Normal} from  facility’s importance category as {Normal} from facility’s importance category as {Normal} from s importance category as {Normal} from  importance category as {Normal} from importance category as {Normal} from  category as {Normal} from category as {Normal} from  as {Normal} from as {Normal} from  {Normal} from {Normal} from  from from 4.1.8.5 of the Ontario Building Code. 12.2. The contractor is responsible for complying with the required seismic codes and standards. The contractor is responsible for complying with the required seismic codes and standards. 12.3. The contractor's seismic specialist shall establish final restraint locations and restraint design The contractor's seismic specialist shall establish final restraint locations and restraint design  contractor's seismic specialist shall establish final restraint locations and restraint design contractor's seismic specialist shall establish final restraint locations and restraint design  seismic specialist shall establish final restraint locations and restraint design seismic specialist shall establish final restraint locations and restraint design  specialist shall establish final restraint locations and restraint design specialist shall establish final restraint locations and restraint design  shall establish final restraint locations and restraint design shall establish final restraint locations and restraint design  establish final restraint locations and restraint design establish final restraint locations and restraint design  final restraint locations and restraint design final restraint locations and restraint design  restraint locations and restraint design restraint locations and restraint design  locations and restraint design locations and restraint design  and restraint design and restraint design  restraint design restraint design  design design requirements. 12.4. The contractor's seismic specialist to be a Professional Engineer specializing in the design of seismic The contractor's seismic specialist to be a Professional Engineer specializing in the design of seismic  contractor's seismic specialist to be a Professional Engineer specializing in the design of seismic contractor's seismic specialist to be a Professional Engineer specializing in the design of seismic  seismic specialist to be a Professional Engineer specializing in the design of seismic seismic specialist to be a Professional Engineer specializing in the design of seismic  specialist to be a Professional Engineer specializing in the design of seismic specialist to be a Professional Engineer specializing in the design of seismic  to be a Professional Engineer specializing in the design of seismic to be a Professional Engineer specializing in the design of seismic  be a Professional Engineer specializing in the design of seismic be a Professional Engineer specializing in the design of seismic  a Professional Engineer specializing in the design of seismic a Professional Engineer specializing in the design of seismic  Professional Engineer specializing in the design of seismic Professional Engineer specializing in the design of seismic  Engineer specializing in the design of seismic Engineer specializing in the design of seismic  specializing in the design of seismic specializing in the design of seismic  in the design of seismic in the design of seismic  the design of seismic the design of seismic  design of seismic design of seismic  of seismic of seismic  seismic seismic restraint systems (SRS) and registered in the province of Ontario. 12.5. One only seismic restraint system to be used for all systems and equipment. One only seismic restraint system to be used for all systems and equipment. 12.6. This section governs design, supply, and installation of complete SRS for all mechanical systems and This section governs design, supply, and installation of complete SRS for all mechanical systems and  section governs design, supply, and installation of complete SRS for all mechanical systems and section governs design, supply, and installation of complete SRS for all mechanical systems and  governs design, supply, and installation of complete SRS for all mechanical systems and governs design, supply, and installation of complete SRS for all mechanical systems and  design, supply, and installation of complete SRS for all mechanical systems and design, supply, and installation of complete SRS for all mechanical systems and  supply, and installation of complete SRS for all mechanical systems and supply, and installation of complete SRS for all mechanical systems and  and installation of complete SRS for all mechanical systems and and installation of complete SRS for all mechanical systems and  installation of complete SRS for all mechanical systems and installation of complete SRS for all mechanical systems and  of complete SRS for all mechanical systems and of complete SRS for all mechanical systems and  complete SRS for all mechanical systems and complete SRS for all mechanical systems and  SRS for all mechanical systems and SRS for all mechanical systems and  for all mechanical systems and for all mechanical systems and  all mechanical systems and all mechanical systems and  mechanical systems and mechanical systems and  systems and systems and  and and equipment specified for installation on this project. This includes fire protection, plumbing & utility  specified for installation on this project. This includes fire protection, plumbing & utility specified for installation on this project. This includes fire protection, plumbing & utility  for installation on this project. This includes fire protection, plumbing & utility for installation on this project. This includes fire protection, plumbing & utility  installation on this project. This includes fire protection, plumbing & utility installation on this project. This includes fire protection, plumbing & utility  on this project. This includes fire protection, plumbing & utility on this project. This includes fire protection, plumbing & utility  this project. This includes fire protection, plumbing & utility this project. This includes fire protection, plumbing & utility  project. This includes fire protection, plumbing & utility project. This includes fire protection, plumbing & utility  This includes fire protection, plumbing & utility This includes fire protection, plumbing & utility  includes fire protection, plumbing & utility includes fire protection, plumbing & utility  fire protection, plumbing & utility fire protection, plumbing & utility  protection, plumbing & utility protection, plumbing & utility  plumbing & utility plumbing & utility  & utility & utility  utility utility piping, mechanical equipment and systems, both vibration isolated and statically supported. 12.7. Seismic Restraint System (SRS) to be fully integrated into, compatible with: Seismic Restraint System (SRS) to be fully integrated into, compatible with: - Noise and vibration controls specified elsewhere in this project specification. - Structural, mechanical, electrical design of project. 12.8. During seismic event, SRS to prevent systems and equipment from causing personal injury and from During seismic event, SRS to prevent systems and equipment from causing personal injury and from  seismic event, SRS to prevent systems and equipment from causing personal injury and from seismic event, SRS to prevent systems and equipment from causing personal injury and from  event, SRS to prevent systems and equipment from causing personal injury and from event, SRS to prevent systems and equipment from causing personal injury and from  SRS to prevent systems and equipment from causing personal injury and from SRS to prevent systems and equipment from causing personal injury and from  to prevent systems and equipment from causing personal injury and from to prevent systems and equipment from causing personal injury and from  prevent systems and equipment from causing personal injury and from prevent systems and equipment from causing personal injury and from  systems and equipment from causing personal injury and from systems and equipment from causing personal injury and from  and equipment from causing personal injury and from and equipment from causing personal injury and from  equipment from causing personal injury and from equipment from causing personal injury and from  from causing personal injury and from from causing personal injury and from  causing personal injury and from causing personal injury and from  personal injury and from personal injury and from  injury and from injury and from  and from and from  from from moving from normal position. 12.9. Each contractor (fire protection, plumbing, and ventilation contractor) shall be responsible for Each contractor (fire protection, plumbing, and ventilation contractor) shall be responsible for  contractor (fire protection, plumbing, and ventilation contractor) shall be responsible for contractor (fire protection, plumbing, and ventilation contractor) shall be responsible for  (fire protection, plumbing, and ventilation contractor) shall be responsible for (fire protection, plumbing, and ventilation contractor) shall be responsible for  protection, plumbing, and ventilation contractor) shall be responsible for protection, plumbing, and ventilation contractor) shall be responsible for  plumbing, and ventilation contractor) shall be responsible for plumbing, and ventilation contractor) shall be responsible for  and ventilation contractor) shall be responsible for and ventilation contractor) shall be responsible for  ventilation contractor) shall be responsible for ventilation contractor) shall be responsible for  contractor) shall be responsible for contractor) shall be responsible for  shall be responsible for shall be responsible for  be responsible for be responsible for  responsible for responsible for  for for coordinating their respective discipline as it relates to Seismic restraints system to ensure a single  their respective discipline as it relates to Seismic restraints system to ensure a single their respective discipline as it relates to Seismic restraints system to ensure a single  respective discipline as it relates to Seismic restraints system to ensure a single respective discipline as it relates to Seismic restraints system to ensure a single  discipline as it relates to Seismic restraints system to ensure a single discipline as it relates to Seismic restraints system to ensure a single  as it relates to Seismic restraints system to ensure a single as it relates to Seismic restraints system to ensure a single  it relates to Seismic restraints system to ensure a single it relates to Seismic restraints system to ensure a single  relates to Seismic restraints system to ensure a single relates to Seismic restraints system to ensure a single  to Seismic restraints system to ensure a single to Seismic restraints system to ensure a single  Seismic restraints system to ensure a single Seismic restraints system to ensure a single  restraints system to ensure a single restraints system to ensure a single  system to ensure a single system to ensure a single  to ensure a single to ensure a single  ensure a single ensure a single  a single a single  single single system is used throughout the project. 12.10. Submittals and shop drawings, certified by a Professional Engineer specializing in the design of Submittals and shop drawings, certified by a Professional Engineer specializing in the design of  and shop drawings, certified by a Professional Engineer specializing in the design of and shop drawings, certified by a Professional Engineer specializing in the design of  shop drawings, certified by a Professional Engineer specializing in the design of shop drawings, certified by a Professional Engineer specializing in the design of  drawings, certified by a Professional Engineer specializing in the design of drawings, certified by a Professional Engineer specializing in the design of  certified by a Professional Engineer specializing in the design of certified by a Professional Engineer specializing in the design of  by a Professional Engineer specializing in the design of by a Professional Engineer specializing in the design of  a Professional Engineer specializing in the design of a Professional Engineer specializing in the design of  Professional Engineer specializing in the design of Professional Engineer specializing in the design of  Engineer specializing in the design of Engineer specializing in the design of  specializing in the design of specializing in the design of  in the design of in the design of  the design of the design of  design of design of  of of seismic restraint systems (SRS) and registered in the province of Ontario, to include: - Full details of design criteria. - Full written description of scope of work. - Calculations - Detail Drawings 12.11. Submit additional copy of shop drawings and product data to Structural Engineer for review of Submit additional copy of shop drawings and product data to Structural Engineer for review of  additional copy of shop drawings and product data to Structural Engineer for review of additional copy of shop drawings and product data to Structural Engineer for review of  copy of shop drawings and product data to Structural Engineer for review of copy of shop drawings and product data to Structural Engineer for review of  of shop drawings and product data to Structural Engineer for review of of shop drawings and product data to Structural Engineer for review of  shop drawings and product data to Structural Engineer for review of shop drawings and product data to Structural Engineer for review of  drawings and product data to Structural Engineer for review of drawings and product data to Structural Engineer for review of  and product data to Structural Engineer for review of and product data to Structural Engineer for review of  product data to Structural Engineer for review of product data to Structural Engineer for review of  data to Structural Engineer for review of data to Structural Engineer for review of  to Structural Engineer for review of to Structural Engineer for review of  Structural Engineer for review of Structural Engineer for review of  Engineer for review of Engineer for review of  for review of for review of  review of review of  of of connection points to building structure. 12.12. Provide maintenance data including monitoring requirements for Owner Provide maintenance data including monitoring requirements for Owner 12.13. SRS to be from one manufacturer regularly engaged in production of same. SRS to be from one manufacturer regularly engaged in production of same. 12.14. SRS to provide gentle and steady cushioning action and avoid high impact loads. SRS to provide gentle and steady cushioning action and avoid high impact loads. 12.15. SRS to restrain seismic forces in all directions.  SRS to restrain seismic forces in all directions.  12.16. Fasteners and attachment points to resist same load as seismic restraints. Fasteners and attachment points to resist same load as seismic restraints. 12.17. SRS of piping systems to be compatible with expansion, anchoring and guiding requirements, SRS of piping systems to be compatible with expansion, anchoring and guiding requirements,  of piping systems to be compatible with expansion, anchoring and guiding requirements, of piping systems to be compatible with expansion, anchoring and guiding requirements,  piping systems to be compatible with expansion, anchoring and guiding requirements, piping systems to be compatible with expansion, anchoring and guiding requirements,  systems to be compatible with expansion, anchoring and guiding requirements, systems to be compatible with expansion, anchoring and guiding requirements,  to be compatible with expansion, anchoring and guiding requirements, to be compatible with expansion, anchoring and guiding requirements,  be compatible with expansion, anchoring and guiding requirements, be compatible with expansion, anchoring and guiding requirements,  compatible with expansion, anchoring and guiding requirements, compatible with expansion, anchoring and guiding requirements,  with expansion, anchoring and guiding requirements, with expansion, anchoring and guiding requirements,  expansion, anchoring and guiding requirements, expansion, anchoring and guiding requirements,  anchoring and guiding requirements, anchoring and guiding requirements,  and guiding requirements, and guiding requirements,  guiding requirements, guiding requirements,  requirements, requirements, equipment vibration isolation and equipment SRS.  12.18. SRS utilizing cast iron, threaded pipe, other brittle materials not permitted. SRS utilizing cast iron, threaded pipe, other brittle materials not permitted. 12.19. Attachments to reinforced concrete structure to use high strength mechanical expansion anchors. Attachments to reinforced concrete structure to use high strength mechanical expansion anchors.  to reinforced concrete structure to use high strength mechanical expansion anchors. to reinforced concrete structure to use high strength mechanical expansion anchors.  reinforced concrete structure to use high strength mechanical expansion anchors. reinforced concrete structure to use high strength mechanical expansion anchors.  concrete structure to use high strength mechanical expansion anchors. concrete structure to use high strength mechanical expansion anchors.  structure to use high strength mechanical expansion anchors. structure to use high strength mechanical expansion anchors.  to use high strength mechanical expansion anchors. to use high strength mechanical expansion anchors.  use high strength mechanical expansion anchors. use high strength mechanical expansion anchors.  high strength mechanical expansion anchors. high strength mechanical expansion anchors.  strength mechanical expansion anchors. strength mechanical expansion anchors.  mechanical expansion anchors. mechanical expansion anchors.  expansion anchors. expansion anchors.  anchors. anchors. Drilled or power driven anchors not permitted. 12.20. Ensure seismic control measures not to interfere with integrity of firestopping. Ensure seismic control measures not to interfere with integrity of firestopping. 12.21. SRS for static floor-mounted equipment and systems: SRS for static floor-mounted equipment and systems: 12.21.1. Anchor equipment to equipment supports. Anchor equipment to equipment supports. 12.21.2. Anchor equipment supports to structure. Anchor equipment supports to structure. 12.21.3. Use size of bolts scheduled in approved shop drawings. Use size of bolts scheduled in approved shop drawings. 12.22. SRS for static suspended equipment, systems: SRS for static suspended equipment, systems: 12.22.1. Use one or combination of following methods: Use one or combination of following methods: - Install tight to structure. - Cross-brace in all directions. - Brace back to structure - Slack cable restraint systems. 12.22.2. SCS to prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial SCS to prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  to prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial to prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  horizontal plane, “rocking” in vertical plane, sliding and buckling in axial horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  plane, “rocking” in vertical plane, sliding and buckling in axial plane, “rocking” in vertical plane, sliding and buckling in axial  “rocking” in vertical plane, sliding and buckling in axial rocking” in vertical plane, sliding and buckling in axial in vertical plane, sliding and buckling in axial  vertical plane, sliding and buckling in axial vertical plane, sliding and buckling in axial  plane, sliding and buckling in axial plane, sliding and buckling in axial  sliding and buckling in axial sliding and buckling in axial  and buckling in axial and buckling in axial  buckling in axial buckling in axial  in axial in axial  axial axial direction. 12.22.3. Hanger rods to withstand compressive loading and buckling. Hanger rods to withstand compressive loading and buckling. 12.23. SRS for vibration isolated floor mounted equipment and systems:  SRS for vibration isolated floor mounted equipment and systems:  12.23.1. Use one or combination of following methods: Use one or combination of following methods: - Vibration isolators with built-in snubbers. - Vibration isolators and separate snubbers. - Built-up snubber system approved by seismic specialist, consisting of structural   elements and elastomeric layer. 12.23.2. SRS to resist complete isolator unloading. SRS to resist complete isolator unloading. 12.23.3. SRS not to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between SRS not to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between  not to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between not to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between  to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between  jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between  noise and vibration isolation systems.  Provide 4-8 mm clearance  between noise and vibration isolation systems.  Provide 4-8 mm clearance  between  and vibration isolation systems.  Provide 4-8 mm clearance  between and vibration isolation systems.  Provide 4-8 mm clearance  between  vibration isolation systems.  Provide 4-8 mm clearance  between vibration isolation systems.  Provide 4-8 mm clearance  between  isolation systems.  Provide 4-8 mm clearance  between isolation systems.  Provide 4-8 mm clearance  between  systems.  Provide 4-8 mm clearance  between systems.  Provide 4-8 mm clearance  between   Provide 4-8 mm clearance  between  Provide 4-8 mm clearance  between Provide 4-8 mm clearance  between  4-8 mm clearance  between 4-8 mm clearance  between  mm clearance  between mm clearance  between  clearance  between clearance  between   between  between between seismic restraint snubbers and equipment during normal operation of equipment and systems. 12.23.4. Cushioning action to be gentle and steady by utilizing elastomeric material or other means in order Cushioning action to be gentle and steady by utilizing elastomeric material or other means in order  action to be gentle and steady by utilizing elastomeric material or other means in order action to be gentle and steady by utilizing elastomeric material or other means in order  to be gentle and steady by utilizing elastomeric material or other means in order to be gentle and steady by utilizing elastomeric material or other means in order  be gentle and steady by utilizing elastomeric material or other means in order be gentle and steady by utilizing elastomeric material or other means in order  gentle and steady by utilizing elastomeric material or other means in order gentle and steady by utilizing elastomeric material or other means in order  and steady by utilizing elastomeric material or other means in order and steady by utilizing elastomeric material or other means in order  steady by utilizing elastomeric material or other means in order steady by utilizing elastomeric material or other means in order  by utilizing elastomeric material or other means in order by utilizing elastomeric material or other means in order  utilizing elastomeric material or other means in order utilizing elastomeric material or other means in order  elastomeric material or other means in order elastomeric material or other means in order  material or other means in order material or other means in order  or other means in order or other means in order  other means in order other means in order  means in order means in order  in order in order  order order to avoid high impact loads. 12.24. SRS for suspended isolated floor mounted equipment and systems: SRS for suspended isolated floor mounted equipment and systems: 12.24.1. Use one or combination of following methods: Use one or combination of following methods: - Slack cable restraint system. - Brace back to structure via vibration isolators and snubbers 12.25. Attachment points and fasteners to withstand same maximum load that seismic restraint is to resist Attachment points and fasteners to withstand same maximum load that seismic restraint is to resist  points and fasteners to withstand same maximum load that seismic restraint is to resist points and fasteners to withstand same maximum load that seismic restraint is to resist  and fasteners to withstand same maximum load that seismic restraint is to resist and fasteners to withstand same maximum load that seismic restraint is to resist  fasteners to withstand same maximum load that seismic restraint is to resist fasteners to withstand same maximum load that seismic restraint is to resist  to withstand same maximum load that seismic restraint is to resist to withstand same maximum load that seismic restraint is to resist  withstand same maximum load that seismic restraint is to resist withstand same maximum load that seismic restraint is to resist  same maximum load that seismic restraint is to resist same maximum load that seismic restraint is to resist  maximum load that seismic restraint is to resist maximum load that seismic restraint is to resist  load that seismic restraint is to resist load that seismic restraint is to resist  that seismic restraint is to resist that seismic restraint is to resist  seismic restraint is to resist seismic restraint is to resist  restraint is to resist restraint is to resist  is to resist is to resist  to resist to resist  resist resist and in all directions. 12.26. Install SRS at least 25 mm from all other equipment, systems, services. Install SRS at least 25 mm from all other equipment, systems, services. 12.27. Miscellaneous equipment not vibration-isolated to be bolt through house-keeping pad to structure. Miscellaneous equipment not vibration-isolated to be bolt through house-keeping pad to structure. 12.28. Co-ordinate connections with all disciplines. Co-ordinate connections with all disciplines. 12.29. Anchor vertical tanks through house-keeping pad to structure and provide steel bands above centre Anchor vertical tanks through house-keeping pad to structure and provide steel bands above centre  vertical tanks through house-keeping pad to structure and provide steel bands above centre vertical tanks through house-keeping pad to structure and provide steel bands above centre  tanks through house-keeping pad to structure and provide steel bands above centre tanks through house-keeping pad to structure and provide steel bands above centre  through house-keeping pad to structure and provide steel bands above centre through house-keeping pad to structure and provide steel bands above centre  house-keeping pad to structure and provide steel bands above centre house-keeping pad to structure and provide steel bands above centre  pad to structure and provide steel bands above centre pad to structure and provide steel bands above centre  to structure and provide steel bands above centre to structure and provide steel bands above centre  structure and provide steel bands above centre structure and provide steel bands above centre  and provide steel bands above centre and provide steel bands above centre  provide steel bands above centre provide steel bands above centre  steel bands above centre steel bands above centre  bands above centre bands above centre  above centre above centre  centre centre of gravity. 12.30. Provide at least two (2) straps with anchor bolts fastened to structure for horizontal tanks. Provide at least two (2) straps with anchor bolts fastened to structure for horizontal tanks. 12.31. SRS to be inspected and certified by Manufacturer upon completion of installation. SRS to be inspected and certified by Manufacturer upon completion of installation. 12.32. Provide written report to Engineer with certificate of compliance from seismic specialist. Provide written report to Engineer with certificate of compliance from seismic specialist. 12.33. Upon completion and acceptance of certification, hand over to Engineer complete set of construction Upon completion and acceptance of certification, hand over to Engineer complete set of construction  completion and acceptance of certification, hand over to Engineer complete set of construction completion and acceptance of certification, hand over to Engineer complete set of construction  and acceptance of certification, hand over to Engineer complete set of construction and acceptance of certification, hand over to Engineer complete set of construction  acceptance of certification, hand over to Engineer complete set of construction acceptance of certification, hand over to Engineer complete set of construction  of certification, hand over to Engineer complete set of construction of certification, hand over to Engineer complete set of construction  certification, hand over to Engineer complete set of construction certification, hand over to Engineer complete set of construction  hand over to Engineer complete set of construction hand over to Engineer complete set of construction  over to Engineer complete set of construction over to Engineer complete set of construction  to Engineer complete set of construction to Engineer complete set of construction  Engineer complete set of construction Engineer complete set of construction  complete set of construction complete set of construction  set of construction set of construction  of construction of construction  construction construction documents, revised to show “as-built” conditions.as-built” conditions.conditions.
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1. GENERAL GENERAL 1.1. The scope of work is to provide mechanical serves relating to the upgrade of the existing HVAC The scope of work is to provide mechanical serves relating to the upgrade of the existing HVAC  scope of work is to provide mechanical serves relating to the upgrade of the existing HVAC scope of work is to provide mechanical serves relating to the upgrade of the existing HVAC  of work is to provide mechanical serves relating to the upgrade of the existing HVAC of work is to provide mechanical serves relating to the upgrade of the existing HVAC  work is to provide mechanical serves relating to the upgrade of the existing HVAC work is to provide mechanical serves relating to the upgrade of the existing HVAC  is to provide mechanical serves relating to the upgrade of the existing HVAC is to provide mechanical serves relating to the upgrade of the existing HVAC  to provide mechanical serves relating to the upgrade of the existing HVAC to provide mechanical serves relating to the upgrade of the existing HVAC  provide mechanical serves relating to the upgrade of the existing HVAC provide mechanical serves relating to the upgrade of the existing HVAC  mechanical serves relating to the upgrade of the existing HVAC mechanical serves relating to the upgrade of the existing HVAC  serves relating to the upgrade of the existing HVAC serves relating to the upgrade of the existing HVAC  relating to the upgrade of the existing HVAC relating to the upgrade of the existing HVAC  to the upgrade of the existing HVAC to the upgrade of the existing HVAC  the upgrade of the existing HVAC the upgrade of the existing HVAC  upgrade of the existing HVAC upgrade of the existing HVAC  of the existing HVAC of the existing HVAC  the existing HVAC the existing HVAC  existing HVAC existing HVAC  HVAC HVAC systems for the Niagara Falls Service Centre. HVAC systems include base building heating and  for the Niagara Falls Service Centre. HVAC systems include base building heating and for the Niagara Falls Service Centre. HVAC systems include base building heating and  the Niagara Falls Service Centre. HVAC systems include base building heating and the Niagara Falls Service Centre. HVAC systems include base building heating and  Niagara Falls Service Centre. HVAC systems include base building heating and Niagara Falls Service Centre. HVAC systems include base building heating and  Falls Service Centre. HVAC systems include base building heating and Falls Service Centre. HVAC systems include base building heating and  Service Centre. HVAC systems include base building heating and Service Centre. HVAC systems include base building heating and  Centre. HVAC systems include base building heating and Centre. HVAC systems include base building heating and  HVAC systems include base building heating and HVAC systems include base building heating and  systems include base building heating and systems include base building heating and  include base building heating and include base building heating and  base building heating and base building heating and  building heating and building heating and  heating and heating and  and and cooling, service garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and  service garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and service garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and  garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and garage ventilation, shop ventilation, and general ventilation. Additionally, plumbing and  ventilation, shop ventilation, and general ventilation. Additionally, plumbing and ventilation, shop ventilation, and general ventilation. Additionally, plumbing and  shop ventilation, and general ventilation. Additionally, plumbing and shop ventilation, and general ventilation. Additionally, plumbing and  ventilation, and general ventilation. Additionally, plumbing and ventilation, and general ventilation. Additionally, plumbing and  and general ventilation. Additionally, plumbing and and general ventilation. Additionally, plumbing and  general ventilation. Additionally, plumbing and general ventilation. Additionally, plumbing and  ventilation. Additionally, plumbing and ventilation. Additionally, plumbing and  Additionally, plumbing and Additionally, plumbing and  plumbing and plumbing and  and and hydronic work is included to support the HVAC systems.     1.2. Perform all mechanical work detailed on these drawings to provide a complete and fully functional Perform all mechanical work detailed on these drawings to provide a complete and fully functional  all mechanical work detailed on these drawings to provide a complete and fully functional all mechanical work detailed on these drawings to provide a complete and fully functional  mechanical work detailed on these drawings to provide a complete and fully functional mechanical work detailed on these drawings to provide a complete and fully functional  work detailed on these drawings to provide a complete and fully functional work detailed on these drawings to provide a complete and fully functional  detailed on these drawings to provide a complete and fully functional detailed on these drawings to provide a complete and fully functional  on these drawings to provide a complete and fully functional on these drawings to provide a complete and fully functional  these drawings to provide a complete and fully functional these drawings to provide a complete and fully functional  drawings to provide a complete and fully functional drawings to provide a complete and fully functional  to provide a complete and fully functional to provide a complete and fully functional  provide a complete and fully functional provide a complete and fully functional  a complete and fully functional a complete and fully functional  complete and fully functional complete and fully functional  and fully functional and fully functional  fully functional fully functional  functional functional operating system to the satisfaction of the owner and mechanical consultant. 1.3. Where there is discrepancy between specified, or scheduled equipment, and information indicated Where there is discrepancy between specified, or scheduled equipment, and information indicated  there is discrepancy between specified, or scheduled equipment, and information indicated there is discrepancy between specified, or scheduled equipment, and information indicated  is discrepancy between specified, or scheduled equipment, and information indicated is discrepancy between specified, or scheduled equipment, and information indicated  discrepancy between specified, or scheduled equipment, and information indicated discrepancy between specified, or scheduled equipment, and information indicated  between specified, or scheduled equipment, and information indicated between specified, or scheduled equipment, and information indicated  specified, or scheduled equipment, and information indicated specified, or scheduled equipment, and information indicated  or scheduled equipment, and information indicated or scheduled equipment, and information indicated  scheduled equipment, and information indicated scheduled equipment, and information indicated  equipment, and information indicated equipment, and information indicated  and information indicated and information indicated  information indicated information indicated  indicated indicated elsewhere on the drawings, the most stringent shall apply. 1.4. Where there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, Where there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  apparent discrepancy of any kind, between any drawings, equipment tables, schedules, apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  discrepancy of any kind, between any drawings, equipment tables, schedules, discrepancy of any kind, between any drawings, equipment tables, schedules,  of any kind, between any drawings, equipment tables, schedules, of any kind, between any drawings, equipment tables, schedules,  any kind, between any drawings, equipment tables, schedules, any kind, between any drawings, equipment tables, schedules,  kind, between any drawings, equipment tables, schedules, kind, between any drawings, equipment tables, schedules,  between any drawings, equipment tables, schedules, between any drawings, equipment tables, schedules,  any drawings, equipment tables, schedules, any drawings, equipment tables, schedules,  drawings, equipment tables, schedules, drawings, equipment tables, schedules,  equipment tables, schedules, equipment tables, schedules,  tables, schedules, tables, schedules,  schedules, schedules, specifications, or other bid documents, notify the Consultant, for direction and clarification during the  or other bid documents, notify the Consultant, for direction and clarification during the or other bid documents, notify the Consultant, for direction and clarification during the  other bid documents, notify the Consultant, for direction and clarification during the other bid documents, notify the Consultant, for direction and clarification during the  bid documents, notify the Consultant, for direction and clarification during the bid documents, notify the Consultant, for direction and clarification during the  documents, notify the Consultant, for direction and clarification during the documents, notify the Consultant, for direction and clarification during the  notify the Consultant, for direction and clarification during the notify the Consultant, for direction and clarification during the  the Consultant, for direction and clarification during the the Consultant, for direction and clarification during the  Consultant, for direction and clarification during the Consultant, for direction and clarification during the  for direction and clarification during the for direction and clarification during the  direction and clarification during the direction and clarification during the  and clarification during the and clarification during the  clarification during the clarification during the  during the during the  the the tender period. 1.5. Consideration will not be granted for misunderstanding the intent of the contractual documents, the Consideration will not be granted for misunderstanding the intent of the contractual documents, the  will not be granted for misunderstanding the intent of the contractual documents, the will not be granted for misunderstanding the intent of the contractual documents, the  not be granted for misunderstanding the intent of the contractual documents, the not be granted for misunderstanding the intent of the contractual documents, the  be granted for misunderstanding the intent of the contractual documents, the be granted for misunderstanding the intent of the contractual documents, the  granted for misunderstanding the intent of the contractual documents, the granted for misunderstanding the intent of the contractual documents, the  for misunderstanding the intent of the contractual documents, the for misunderstanding the intent of the contractual documents, the  misunderstanding the intent of the contractual documents, the misunderstanding the intent of the contractual documents, the  the intent of the contractual documents, the the intent of the contractual documents, the  intent of the contractual documents, the intent of the contractual documents, the  of the contractual documents, the of the contractual documents, the  the contractual documents, the the contractual documents, the  contractual documents, the contractual documents, the  documents, the documents, the  the the extent of work to be performed, or the intent required to provide complete and fully operational and  of work to be performed, or the intent required to provide complete and fully operational and of work to be performed, or the intent required to provide complete and fully operational and  work to be performed, or the intent required to provide complete and fully operational and work to be performed, or the intent required to provide complete and fully operational and  to be performed, or the intent required to provide complete and fully operational and to be performed, or the intent required to provide complete and fully operational and  be performed, or the intent required to provide complete and fully operational and be performed, or the intent required to provide complete and fully operational and  performed, or the intent required to provide complete and fully operational and performed, or the intent required to provide complete and fully operational and  or the intent required to provide complete and fully operational and or the intent required to provide complete and fully operational and  the intent required to provide complete and fully operational and the intent required to provide complete and fully operational and  intent required to provide complete and fully operational and intent required to provide complete and fully operational and  required to provide complete and fully operational and required to provide complete and fully operational and  to provide complete and fully operational and to provide complete and fully operational and  provide complete and fully operational and provide complete and fully operational and  complete and fully operational and complete and fully operational and  and fully operational and and fully operational and  fully operational and fully operational and  operational and operational and  and and controlled systems upon completion installation. 1.6. Specified work described or indicated on drawings does not delegate function to any specified Specified work described or indicated on drawings does not delegate function to any specified  work described or indicated on drawings does not delegate function to any specified work described or indicated on drawings does not delegate function to any specified  described or indicated on drawings does not delegate function to any specified described or indicated on drawings does not delegate function to any specified  or indicated on drawings does not delegate function to any specified or indicated on drawings does not delegate function to any specified  indicated on drawings does not delegate function to any specified indicated on drawings does not delegate function to any specified  on drawings does not delegate function to any specified on drawings does not delegate function to any specified  drawings does not delegate function to any specified drawings does not delegate function to any specified  does not delegate function to any specified does not delegate function to any specified  not delegate function to any specified not delegate function to any specified  delegate function to any specified delegate function to any specified  function to any specified function to any specified  to any specified to any specified  any specified any specified  specified specified subcontractor or identify absolute contractual limits between mechanical or subcontractors. 1.7. Arrange for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: Arrange for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  Contact ARC Engineering Tel: (905) 643-8530 E-mail: Contact ARC Engineering Tel: (905) 643-8530 E-mail:  ARC Engineering Tel: (905) 643-8530 E-mail: ARC Engineering Tel: (905) 643-8530 E-mail:  Engineering Tel: (905) 643-8530 E-mail: Engineering Tel: (905) 643-8530 E-mail:  Tel: (905) 643-8530 E-mail: Tel: (905) 643-8530 E-mail:  (905) 643-8530 E-mail: (905) 643-8530 E-mail:  643-8530 E-mail: 643-8530 E-mail:  E-mail: E-mail: contact@arcengineering.ca. When ceiling tiles have been installed it will be necessary for the  When ceiling tiles have been installed it will be necessary for the When ceiling tiles have been installed it will be necessary for the  ceiling tiles have been installed it will be necessary for the ceiling tiles have been installed it will be necessary for the  tiles have been installed it will be necessary for the tiles have been installed it will be necessary for the  have been installed it will be necessary for the have been installed it will be necessary for the  been installed it will be necessary for the been installed it will be necessary for the  installed it will be necessary for the installed it will be necessary for the  it will be necessary for the it will be necessary for the  will be necessary for the will be necessary for the  be necessary for the be necessary for the  necessary for the necessary for the  for the for the  the the contractor to remove portions for inspection. 1.8. As a minimum, base building standards shall form the basis for this construction. Comply with As a minimum, base building standards shall form the basis for this construction. Comply with  a minimum, base building standards shall form the basis for this construction. Comply with a minimum, base building standards shall form the basis for this construction. Comply with  minimum, base building standards shall form the basis for this construction. Comply with minimum, base building standards shall form the basis for this construction. Comply with  base building standards shall form the basis for this construction. Comply with base building standards shall form the basis for this construction. Comply with  building standards shall form the basis for this construction. Comply with building standards shall form the basis for this construction. Comply with  standards shall form the basis for this construction. Comply with standards shall form the basis for this construction. Comply with  shall form the basis for this construction. Comply with shall form the basis for this construction. Comply with  form the basis for this construction. Comply with form the basis for this construction. Comply with  the basis for this construction. Comply with the basis for this construction. Comply with  basis for this construction. Comply with basis for this construction. Comply with  for this construction. Comply with for this construction. Comply with  this construction. Comply with this construction. Comply with  construction. Comply with construction. Comply with  Comply with Comply with  with with Landlord's requirements for system shutdown and connection. 1.9. Coordinate all work with base building work. Refer to base building drawings and specifications. Coordinate all work with base building work. Refer to base building drawings and specifications. 1.10. Codes and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections Codes and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  shall be strictly adhered to. Obtain necessary permits, approvals and inspections shall be strictly adhered to. Obtain necessary permits, approvals and inspections  be strictly adhered to. Obtain necessary permits, approvals and inspections be strictly adhered to. Obtain necessary permits, approvals and inspections  strictly adhered to. Obtain necessary permits, approvals and inspections strictly adhered to. Obtain necessary permits, approvals and inspections  adhered to. Obtain necessary permits, approvals and inspections adhered to. Obtain necessary permits, approvals and inspections  to. Obtain necessary permits, approvals and inspections to. Obtain necessary permits, approvals and inspections  Obtain necessary permits, approvals and inspections Obtain necessary permits, approvals and inspections  necessary permits, approvals and inspections necessary permits, approvals and inspections  permits, approvals and inspections permits, approvals and inspections  approvals and inspections approvals and inspections  and inspections and inspections  inspections inspections from the authorities having jurisdiction. 1.11. Permits and fees required by the authorities having jurisdiction shall be obtained and paid for by Permits and fees required by the authorities having jurisdiction shall be obtained and paid for by  and fees required by the authorities having jurisdiction shall be obtained and paid for by and fees required by the authorities having jurisdiction shall be obtained and paid for by  fees required by the authorities having jurisdiction shall be obtained and paid for by fees required by the authorities having jurisdiction shall be obtained and paid for by  required by the authorities having jurisdiction shall be obtained and paid for by required by the authorities having jurisdiction shall be obtained and paid for by  by the authorities having jurisdiction shall be obtained and paid for by by the authorities having jurisdiction shall be obtained and paid for by  the authorities having jurisdiction shall be obtained and paid for by the authorities having jurisdiction shall be obtained and paid for by  authorities having jurisdiction shall be obtained and paid for by authorities having jurisdiction shall be obtained and paid for by  having jurisdiction shall be obtained and paid for by having jurisdiction shall be obtained and paid for by  jurisdiction shall be obtained and paid for by jurisdiction shall be obtained and paid for by  shall be obtained and paid for by shall be obtained and paid for by  be obtained and paid for by be obtained and paid for by  obtained and paid for by obtained and paid for by  and paid for by and paid for by  paid for by paid for by  for by for by  by by this contractor. Include all applicable taxes. 1.12. Existing site conditions affecting the work of this trade shall be reviewed prior to tender submission. Existing site conditions affecting the work of this trade shall be reviewed prior to tender submission.  site conditions affecting the work of this trade shall be reviewed prior to tender submission. site conditions affecting the work of this trade shall be reviewed prior to tender submission.  conditions affecting the work of this trade shall be reviewed prior to tender submission. conditions affecting the work of this trade shall be reviewed prior to tender submission.  affecting the work of this trade shall be reviewed prior to tender submission. affecting the work of this trade shall be reviewed prior to tender submission.  the work of this trade shall be reviewed prior to tender submission. the work of this trade shall be reviewed prior to tender submission.  work of this trade shall be reviewed prior to tender submission. work of this trade shall be reviewed prior to tender submission.  of this trade shall be reviewed prior to tender submission. of this trade shall be reviewed prior to tender submission.  this trade shall be reviewed prior to tender submission. this trade shall be reviewed prior to tender submission.  trade shall be reviewed prior to tender submission. trade shall be reviewed prior to tender submission.  shall be reviewed prior to tender submission. shall be reviewed prior to tender submission.  be reviewed prior to tender submission. be reviewed prior to tender submission.  reviewed prior to tender submission. reviewed prior to tender submission.  prior to tender submission. prior to tender submission.  to tender submission. to tender submission.  tender submission. tender submission.  submission. submission. Contractor shall conduct ongoing reviews during demolition and construction and immediately notify  shall conduct ongoing reviews during demolition and construction and immediately notify shall conduct ongoing reviews during demolition and construction and immediately notify  conduct ongoing reviews during demolition and construction and immediately notify conduct ongoing reviews during demolition and construction and immediately notify  ongoing reviews during demolition and construction and immediately notify ongoing reviews during demolition and construction and immediately notify  reviews during demolition and construction and immediately notify reviews during demolition and construction and immediately notify  during demolition and construction and immediately notify during demolition and construction and immediately notify  demolition and construction and immediately notify demolition and construction and immediately notify  and construction and immediately notify and construction and immediately notify  construction and immediately notify construction and immediately notify  and immediately notify and immediately notify  immediately notify immediately notify  notify notify the consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall  consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall  of any deviations from drawing dimensions/details/schematics. Failure to do so shall of any deviations from drawing dimensions/details/schematics. Failure to do so shall  any deviations from drawing dimensions/details/schematics. Failure to do so shall any deviations from drawing dimensions/details/schematics. Failure to do so shall  deviations from drawing dimensions/details/schematics. Failure to do so shall deviations from drawing dimensions/details/schematics. Failure to do so shall  from drawing dimensions/details/schematics. Failure to do so shall from drawing dimensions/details/schematics. Failure to do so shall  drawing dimensions/details/schematics. Failure to do so shall drawing dimensions/details/schematics. Failure to do so shall  dimensions/details/schematics. Failure to do so shall dimensions/details/schematics. Failure to do so shall  Failure to do so shall Failure to do so shall  to do so shall to do so shall  do so shall do so shall  so shall so shall  shall shall not relieve contractor of full contract responsibility. 1.13. Cutting, patching and core drilling required by this trade shall be paid for by this contractor. Provide Cutting, patching and core drilling required by this trade shall be paid for by this contractor. Provide  patching and core drilling required by this trade shall be paid for by this contractor. Provide patching and core drilling required by this trade shall be paid for by this contractor. Provide  and core drilling required by this trade shall be paid for by this contractor. Provide and core drilling required by this trade shall be paid for by this contractor. Provide  core drilling required by this trade shall be paid for by this contractor. Provide core drilling required by this trade shall be paid for by this contractor. Provide  drilling required by this trade shall be paid for by this contractor. Provide drilling required by this trade shall be paid for by this contractor. Provide  required by this trade shall be paid for by this contractor. Provide required by this trade shall be paid for by this contractor. Provide  by this trade shall be paid for by this contractor. Provide by this trade shall be paid for by this contractor. Provide  this trade shall be paid for by this contractor. Provide this trade shall be paid for by this contractor. Provide  trade shall be paid for by this contractor. Provide trade shall be paid for by this contractor. Provide  shall be paid for by this contractor. Provide shall be paid for by this contractor. Provide  be paid for by this contractor. Provide be paid for by this contractor. Provide  paid for by this contractor. Provide paid for by this contractor. Provide  for by this contractor. Provide for by this contractor. Provide  by this contractor. Provide by this contractor. Provide  this contractor. Provide this contractor. Provide  contractor. Provide contractor. Provide  Provide Provide details of new opening through structural components for engineer's approval. Incur all costs related  of new opening through structural components for engineer's approval. Incur all costs related of new opening through structural components for engineer's approval. Incur all costs related  new opening through structural components for engineer's approval. Incur all costs related new opening through structural components for engineer's approval. Incur all costs related  opening through structural components for engineer's approval. Incur all costs related opening through structural components for engineer's approval. Incur all costs related  through structural components for engineer's approval. Incur all costs related through structural components for engineer's approval. Incur all costs related  structural components for engineer's approval. Incur all costs related structural components for engineer's approval. Incur all costs related  components for engineer's approval. Incur all costs related components for engineer's approval. Incur all costs related  for engineer's approval. Incur all costs related for engineer's approval. Incur all costs related  engineer's approval. Incur all costs related engineer's approval. Incur all costs related  approval. Incur all costs related approval. Incur all costs related  Incur all costs related Incur all costs related  all costs related all costs related  costs related costs related  related related for structural approval. 1.14. Fire stop shall be ULC listed for the required separation and provided at all pipe and duct Fire stop shall be ULC listed for the required separation and provided at all pipe and duct  stop shall be ULC listed for the required separation and provided at all pipe and duct stop shall be ULC listed for the required separation and provided at all pipe and duct  shall be ULC listed for the required separation and provided at all pipe and duct shall be ULC listed for the required separation and provided at all pipe and duct  be ULC listed for the required separation and provided at all pipe and duct be ULC listed for the required separation and provided at all pipe and duct  ULC listed for the required separation and provided at all pipe and duct ULC listed for the required separation and provided at all pipe and duct  listed for the required separation and provided at all pipe and duct listed for the required separation and provided at all pipe and duct  for the required separation and provided at all pipe and duct for the required separation and provided at all pipe and duct  the required separation and provided at all pipe and duct the required separation and provided at all pipe and duct  required separation and provided at all pipe and duct required separation and provided at all pipe and duct  separation and provided at all pipe and duct separation and provided at all pipe and duct  and provided at all pipe and duct and provided at all pipe and duct  provided at all pipe and duct provided at all pipe and duct  at all pipe and duct at all pipe and duct  all pipe and duct all pipe and duct  pipe and duct pipe and duct  and duct and duct  duct duct penetrations through rated assemblies. 1.15. Premium time costs shall be included for work outside of normal working hours.  Comply with Premium time costs shall be included for work outside of normal working hours.  Comply with  time costs shall be included for work outside of normal working hours.  Comply with time costs shall be included for work outside of normal working hours.  Comply with  costs shall be included for work outside of normal working hours.  Comply with costs shall be included for work outside of normal working hours.  Comply with  shall be included for work outside of normal working hours.  Comply with shall be included for work outside of normal working hours.  Comply with  be included for work outside of normal working hours.  Comply with be included for work outside of normal working hours.  Comply with  included for work outside of normal working hours.  Comply with included for work outside of normal working hours.  Comply with  for work outside of normal working hours.  Comply with for work outside of normal working hours.  Comply with  work outside of normal working hours.  Comply with work outside of normal working hours.  Comply with  outside of normal working hours.  Comply with outside of normal working hours.  Comply with  of normal working hours.  Comply with of normal working hours.  Comply with  normal working hours.  Comply with normal working hours.  Comply with  working hours.  Comply with working hours.  Comply with  hours.  Comply with hours.  Comply with   Comply with  Comply with Comply with  with with construction schedule prepared by Management. 1.16. Flashing and counter flashing for exterior penetrations or water-proofed floors shall be provided Flashing and counter flashing for exterior penetrations or water-proofed floors shall be provided  and counter flashing for exterior penetrations or water-proofed floors shall be provided and counter flashing for exterior penetrations or water-proofed floors shall be provided  counter flashing for exterior penetrations or water-proofed floors shall be provided counter flashing for exterior penetrations or water-proofed floors shall be provided  flashing for exterior penetrations or water-proofed floors shall be provided flashing for exterior penetrations or water-proofed floors shall be provided  for exterior penetrations or water-proofed floors shall be provided for exterior penetrations or water-proofed floors shall be provided  exterior penetrations or water-proofed floors shall be provided exterior penetrations or water-proofed floors shall be provided  penetrations or water-proofed floors shall be provided penetrations or water-proofed floors shall be provided  or water-proofed floors shall be provided or water-proofed floors shall be provided  water-proofed floors shall be provided water-proofed floors shall be provided  floors shall be provided floors shall be provided  shall be provided shall be provided  be provided be provided  provided provided under this contract. 1.17. Shop drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or Shop drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  shall be complete with contractors reviewed stamp. Submit four (4) copies and/or shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  be complete with contractors reviewed stamp. Submit four (4) copies and/or be complete with contractors reviewed stamp. Submit four (4) copies and/or  complete with contractors reviewed stamp. Submit four (4) copies and/or complete with contractors reviewed stamp. Submit four (4) copies and/or  with contractors reviewed stamp. Submit four (4) copies and/or with contractors reviewed stamp. Submit four (4) copies and/or  contractors reviewed stamp. Submit four (4) copies and/or contractors reviewed stamp. Submit four (4) copies and/or  reviewed stamp. Submit four (4) copies and/or reviewed stamp. Submit four (4) copies and/or  stamp. Submit four (4) copies and/or stamp. Submit four (4) copies and/or  Submit four (4) copies and/or Submit four (4) copies and/or  four (4) copies and/or four (4) copies and/or  (4) copies and/or (4) copies and/or  copies and/or copies and/or  and/or and/or one (1) electronic copy of all shop drawings. Allow one (1) week for consultant's review. 1.18. Base bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this Base bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this  bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this  equipment and suppliers in Base Building Mechanical Specifications shall apply to this equipment and suppliers in Base Building Mechanical Specifications shall apply to this  and suppliers in Base Building Mechanical Specifications shall apply to this and suppliers in Base Building Mechanical Specifications shall apply to this  suppliers in Base Building Mechanical Specifications shall apply to this suppliers in Base Building Mechanical Specifications shall apply to this  in Base Building Mechanical Specifications shall apply to this in Base Building Mechanical Specifications shall apply to this  Base Building Mechanical Specifications shall apply to this Base Building Mechanical Specifications shall apply to this  Building Mechanical Specifications shall apply to this Building Mechanical Specifications shall apply to this  Mechanical Specifications shall apply to this Mechanical Specifications shall apply to this  Specifications shall apply to this Specifications shall apply to this  shall apply to this shall apply to this  apply to this apply to this  to this to this  this this contract.  1.19. If the Contractor chooses to submit alternates: If the Contractor chooses to submit alternates: 1.19.1. Contractor to submit alternates in addition to base bid products, and show savings by utilizing Contractor to submit alternates in addition to base bid products, and show savings by utilizing  to submit alternates in addition to base bid products, and show savings by utilizing to submit alternates in addition to base bid products, and show savings by utilizing  submit alternates in addition to base bid products, and show savings by utilizing submit alternates in addition to base bid products, and show savings by utilizing  alternates in addition to base bid products, and show savings by utilizing alternates in addition to base bid products, and show savings by utilizing  in addition to base bid products, and show savings by utilizing in addition to base bid products, and show savings by utilizing  addition to base bid products, and show savings by utilizing addition to base bid products, and show savings by utilizing  to base bid products, and show savings by utilizing to base bid products, and show savings by utilizing  base bid products, and show savings by utilizing base bid products, and show savings by utilizing  bid products, and show savings by utilizing bid products, and show savings by utilizing  products, and show savings by utilizing products, and show savings by utilizing  and show savings by utilizing and show savings by utilizing  show savings by utilizing show savings by utilizing  savings by utilizing savings by utilizing  by utilizing by utilizing  utilizing utilizing alternates. Where modifications to the work of Other Trades are required as a result or part of the  Where modifications to the work of Other Trades are required as a result or part of the Where modifications to the work of Other Trades are required as a result or part of the  modifications to the work of Other Trades are required as a result or part of the modifications to the work of Other Trades are required as a result or part of the  to the work of Other Trades are required as a result or part of the to the work of Other Trades are required as a result or part of the  the work of Other Trades are required as a result or part of the the work of Other Trades are required as a result or part of the  work of Other Trades are required as a result or part of the work of Other Trades are required as a result or part of the  of Other Trades are required as a result or part of the of Other Trades are required as a result or part of the  Other Trades are required as a result or part of the Other Trades are required as a result or part of the  Trades are required as a result or part of the Trades are required as a result or part of the  are required as a result or part of the are required as a result or part of the  required as a result or part of the required as a result or part of the  as a result or part of the as a result or part of the  a result or part of the a result or part of the  result or part of the result or part of the  or part of the or part of the  part of the part of the  of the of the  the the alternative offered, include the cost of said modifications in the alternative price offered. 1.19.2. Contractor responsible for ensuring alternate equipment meets physical requirements of existing site Contractor responsible for ensuring alternate equipment meets physical requirements of existing site  responsible for ensuring alternate equipment meets physical requirements of existing site responsible for ensuring alternate equipment meets physical requirements of existing site  for ensuring alternate equipment meets physical requirements of existing site for ensuring alternate equipment meets physical requirements of existing site  ensuring alternate equipment meets physical requirements of existing site ensuring alternate equipment meets physical requirements of existing site  alternate equipment meets physical requirements of existing site alternate equipment meets physical requirements of existing site  equipment meets physical requirements of existing site equipment meets physical requirements of existing site  meets physical requirements of existing site meets physical requirements of existing site  physical requirements of existing site physical requirements of existing site  requirements of existing site requirements of existing site  of existing site of existing site  existing site existing site  site site conditions to remain and proposed design with respect to but not limited to: size, weight, service  to remain and proposed design with respect to but not limited to: size, weight, service to remain and proposed design with respect to but not limited to: size, weight, service  remain and proposed design with respect to but not limited to: size, weight, service remain and proposed design with respect to but not limited to: size, weight, service  and proposed design with respect to but not limited to: size, weight, service and proposed design with respect to but not limited to: size, weight, service  proposed design with respect to but not limited to: size, weight, service proposed design with respect to but not limited to: size, weight, service  design with respect to but not limited to: size, weight, service design with respect to but not limited to: size, weight, service  with respect to but not limited to: size, weight, service with respect to but not limited to: size, weight, service  respect to but not limited to: size, weight, service respect to but not limited to: size, weight, service  to but not limited to: size, weight, service to but not limited to: size, weight, service  but not limited to: size, weight, service but not limited to: size, weight, service  not limited to: size, weight, service not limited to: size, weight, service  limited to: size, weight, service limited to: size, weight, service  to: size, weight, service to: size, weight, service  size, weight, service size, weight, service  weight, service weight, service  service service access clearances, duct connection arrangement, & air intake clearances. 1.19.3. Contractor responsible for ensuring alternate equipment meets functions and performance Contractor responsible for ensuring alternate equipment meets functions and performance  responsible for ensuring alternate equipment meets functions and performance responsible for ensuring alternate equipment meets functions and performance  for ensuring alternate equipment meets functions and performance for ensuring alternate equipment meets functions and performance  ensuring alternate equipment meets functions and performance ensuring alternate equipment meets functions and performance  alternate equipment meets functions and performance alternate equipment meets functions and performance  equipment meets functions and performance equipment meets functions and performance  meets functions and performance meets functions and performance  functions and performance functions and performance  and performance and performance  performance performance specifications specified in schedule and/or shown on Drawings. 1.20. Equipment substitutions after award of contract will not be considered without written explanation and Equipment substitutions after award of contract will not be considered without written explanation and  substitutions after award of contract will not be considered without written explanation and substitutions after award of contract will not be considered without written explanation and  after award of contract will not be considered without written explanation and after award of contract will not be considered without written explanation and  award of contract will not be considered without written explanation and award of contract will not be considered without written explanation and  of contract will not be considered without written explanation and of contract will not be considered without written explanation and  contract will not be considered without written explanation and contract will not be considered without written explanation and  will not be considered without written explanation and will not be considered without written explanation and  not be considered without written explanation and not be considered without written explanation and  be considered without written explanation and be considered without written explanation and  considered without written explanation and considered without written explanation and  without written explanation and without written explanation and  written explanation and written explanation and  explanation and explanation and  and and consultant's written authorization. The quality and performance characteristics of substituted product  written authorization. The quality and performance characteristics of substituted product written authorization. The quality and performance characteristics of substituted product  authorization. The quality and performance characteristics of substituted product authorization. The quality and performance characteristics of substituted product  The quality and performance characteristics of substituted product The quality and performance characteristics of substituted product  quality and performance characteristics of substituted product quality and performance characteristics of substituted product  and performance characteristics of substituted product and performance characteristics of substituted product  performance characteristics of substituted product performance characteristics of substituted product  characteristics of substituted product characteristics of substituted product  of substituted product of substituted product  substituted product substituted product  product product shall be equivalent to the specified product. All substitute products shall be approved by consultants.  be equivalent to the specified product. All substitute products shall be approved by consultants. be equivalent to the specified product. All substitute products shall be approved by consultants.  equivalent to the specified product. All substitute products shall be approved by consultants. equivalent to the specified product. All substitute products shall be approved by consultants.  to the specified product. All substitute products shall be approved by consultants. to the specified product. All substitute products shall be approved by consultants.  the specified product. All substitute products shall be approved by consultants. the specified product. All substitute products shall be approved by consultants.  specified product. All substitute products shall be approved by consultants. specified product. All substitute products shall be approved by consultants.  product. All substitute products shall be approved by consultants. product. All substitute products shall be approved by consultants.  All substitute products shall be approved by consultants. All substitute products shall be approved by consultants.  substitute products shall be approved by consultants. substitute products shall be approved by consultants.  products shall be approved by consultants. products shall be approved by consultants.  shall be approved by consultants. shall be approved by consultants.  be approved by consultants. be approved by consultants.  approved by consultants. approved by consultants.  by consultants. by consultants.  consultants. consultants. Any additional costs incurred by all trades for substituted equipment installation must be incurred by  additional costs incurred by all trades for substituted equipment installation must be incurred by additional costs incurred by all trades for substituted equipment installation must be incurred by  costs incurred by all trades for substituted equipment installation must be incurred by costs incurred by all trades for substituted equipment installation must be incurred by  incurred by all trades for substituted equipment installation must be incurred by incurred by all trades for substituted equipment installation must be incurred by  by all trades for substituted equipment installation must be incurred by by all trades for substituted equipment installation must be incurred by  all trades for substituted equipment installation must be incurred by all trades for substituted equipment installation must be incurred by  trades for substituted equipment installation must be incurred by trades for substituted equipment installation must be incurred by  for substituted equipment installation must be incurred by for substituted equipment installation must be incurred by  substituted equipment installation must be incurred by substituted equipment installation must be incurred by  equipment installation must be incurred by equipment installation must be incurred by  installation must be incurred by installation must be incurred by  must be incurred by must be incurred by  be incurred by be incurred by  incurred by incurred by  by by this contract. 1.21. Control wiring and devices shall be provided under this contract. Control wiring and devices shall be provided under this contract. 1.22. Electrical devices shall be provided for all Division 15 equipment, including load side wiring, starters, Electrical devices shall be provided for all Division 15 equipment, including load side wiring, starters,  devices shall be provided for all Division 15 equipment, including load side wiring, starters, devices shall be provided for all Division 15 equipment, including load side wiring, starters,  shall be provided for all Division 15 equipment, including load side wiring, starters, shall be provided for all Division 15 equipment, including load side wiring, starters,  be provided for all Division 15 equipment, including load side wiring, starters, be provided for all Division 15 equipment, including load side wiring, starters,  provided for all Division 15 equipment, including load side wiring, starters, provided for all Division 15 equipment, including load side wiring, starters,  for all Division 15 equipment, including load side wiring, starters, for all Division 15 equipment, including load side wiring, starters,  all Division 15 equipment, including load side wiring, starters, all Division 15 equipment, including load side wiring, starters,  Division 15 equipment, including load side wiring, starters, Division 15 equipment, including load side wiring, starters,  15 equipment, including load side wiring, starters, 15 equipment, including load side wiring, starters,  equipment, including load side wiring, starters, equipment, including load side wiring, starters,  including load side wiring, starters, including load side wiring, starters,  load side wiring, starters, load side wiring, starters,  side wiring, starters, side wiring, starters,  wiring, starters, wiring, starters,  starters, starters, disconnect, etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  Verify and coordinate voltage, phase, and short circuit interrupting capacity with the Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  and coordinate voltage, phase, and short circuit interrupting capacity with the and coordinate voltage, phase, and short circuit interrupting capacity with the  coordinate voltage, phase, and short circuit interrupting capacity with the coordinate voltage, phase, and short circuit interrupting capacity with the  voltage, phase, and short circuit interrupting capacity with the voltage, phase, and short circuit interrupting capacity with the  phase, and short circuit interrupting capacity with the phase, and short circuit interrupting capacity with the  and short circuit interrupting capacity with the and short circuit interrupting capacity with the  short circuit interrupting capacity with the short circuit interrupting capacity with the  circuit interrupting capacity with the circuit interrupting capacity with the  interrupting capacity with the interrupting capacity with the  capacity with the capacity with the  with the with the  the the electrical contractor prior to ordering equipment. Provide conduit and wiring materials and methods  contractor prior to ordering equipment. Provide conduit and wiring materials and methods contractor prior to ordering equipment. Provide conduit and wiring materials and methods  prior to ordering equipment. Provide conduit and wiring materials and methods prior to ordering equipment. Provide conduit and wiring materials and methods  to ordering equipment. Provide conduit and wiring materials and methods to ordering equipment. Provide conduit and wiring materials and methods  ordering equipment. Provide conduit and wiring materials and methods ordering equipment. Provide conduit and wiring materials and methods  equipment. Provide conduit and wiring materials and methods equipment. Provide conduit and wiring materials and methods  Provide conduit and wiring materials and methods Provide conduit and wiring materials and methods  conduit and wiring materials and methods conduit and wiring materials and methods  and wiring materials and methods and wiring materials and methods  wiring materials and methods wiring materials and methods  materials and methods materials and methods  and methods and methods  methods methods in strict accordance with Division 16 requirements. 1.23. Access doors shall be provided for all inaccessible mechanical equipment and services requiring Access doors shall be provided for all inaccessible mechanical equipment and services requiring  doors shall be provided for all inaccessible mechanical equipment and services requiring doors shall be provided for all inaccessible mechanical equipment and services requiring  shall be provided for all inaccessible mechanical equipment and services requiring shall be provided for all inaccessible mechanical equipment and services requiring  be provided for all inaccessible mechanical equipment and services requiring be provided for all inaccessible mechanical equipment and services requiring  provided for all inaccessible mechanical equipment and services requiring provided for all inaccessible mechanical equipment and services requiring  for all inaccessible mechanical equipment and services requiring for all inaccessible mechanical equipment and services requiring  all inaccessible mechanical equipment and services requiring all inaccessible mechanical equipment and services requiring  inaccessible mechanical equipment and services requiring inaccessible mechanical equipment and services requiring  mechanical equipment and services requiring mechanical equipment and services requiring  equipment and services requiring equipment and services requiring  and services requiring and services requiring  services requiring services requiring  requiring requiring inspection or service. Finish shall suit architect/designers requirements. Access doors shall be  or service. Finish shall suit architect/designers requirements. Access doors shall be or service. Finish shall suit architect/designers requirements. Access doors shall be  service. Finish shall suit architect/designers requirements. Access doors shall be service. Finish shall suit architect/designers requirements. Access doors shall be  Finish shall suit architect/designers requirements. Access doors shall be Finish shall suit architect/designers requirements. Access doors shall be  shall suit architect/designers requirements. Access doors shall be shall suit architect/designers requirements. Access doors shall be  suit architect/designers requirements. Access doors shall be suit architect/designers requirements. Access doors shall be  architect/designers requirements. Access doors shall be architect/designers requirements. Access doors shall be  requirements. Access doors shall be requirements. Access doors shall be  Access doors shall be Access doors shall be  doors shall be doors shall be  shall be shall be  be be recessed as required to suit wall finish (e.g., tile). 1.24. Architect/Designer/Owner approval of air terminal, thermostat, and access door locations must be Architect/Designer/Owner approval of air terminal, thermostat, and access door locations must be  approval of air terminal, thermostat, and access door locations must be approval of air terminal, thermostat, and access door locations must be  of air terminal, thermostat, and access door locations must be of air terminal, thermostat, and access door locations must be  air terminal, thermostat, and access door locations must be air terminal, thermostat, and access door locations must be  terminal, thermostat, and access door locations must be terminal, thermostat, and access door locations must be  thermostat, and access door locations must be thermostat, and access door locations must be  and access door locations must be and access door locations must be  access door locations must be access door locations must be  door locations must be door locations must be  locations must be locations must be  must be must be  be be obtained prior to installation. 1.25. One (1) year written warranty shall be provided for the complete mechanical installation from date One (1) year written warranty shall be provided for the complete mechanical installation from date  (1) year written warranty shall be provided for the complete mechanical installation from date (1) year written warranty shall be provided for the complete mechanical installation from date  year written warranty shall be provided for the complete mechanical installation from date year written warranty shall be provided for the complete mechanical installation from date  written warranty shall be provided for the complete mechanical installation from date written warranty shall be provided for the complete mechanical installation from date  warranty shall be provided for the complete mechanical installation from date warranty shall be provided for the complete mechanical installation from date  shall be provided for the complete mechanical installation from date shall be provided for the complete mechanical installation from date  be provided for the complete mechanical installation from date be provided for the complete mechanical installation from date  provided for the complete mechanical installation from date provided for the complete mechanical installation from date  for the complete mechanical installation from date for the complete mechanical installation from date  the complete mechanical installation from date the complete mechanical installation from date  complete mechanical installation from date complete mechanical installation from date  mechanical installation from date mechanical installation from date  installation from date installation from date  from date from date  date date of acceptance. 1.26. CAD as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white CAD as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  drawings shall be completed utilizing AutoCAD. Record accurately installed work on white drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  shall be completed utilizing AutoCAD. Record accurately installed work on white shall be completed utilizing AutoCAD. Record accurately installed work on white  be completed utilizing AutoCAD. Record accurately installed work on white be completed utilizing AutoCAD. Record accurately installed work on white  completed utilizing AutoCAD. Record accurately installed work on white completed utilizing AutoCAD. Record accurately installed work on white  utilizing AutoCAD. Record accurately installed work on white utilizing AutoCAD. Record accurately installed work on white  AutoCAD. Record accurately installed work on white AutoCAD. Record accurately installed work on white  Record accurately installed work on white Record accurately installed work on white  accurately installed work on white accurately installed work on white  installed work on white installed work on white  work on white work on white  on white on white  white white prints transferring to AutoCAD. Submit both copies. 1.27. Operating and maintenance manuals containing approved shop drawings, air and water balancing Operating and maintenance manuals containing approved shop drawings, air and water balancing  and maintenance manuals containing approved shop drawings, air and water balancing and maintenance manuals containing approved shop drawings, air and water balancing  maintenance manuals containing approved shop drawings, air and water balancing maintenance manuals containing approved shop drawings, air and water balancing  manuals containing approved shop drawings, air and water balancing manuals containing approved shop drawings, air and water balancing  containing approved shop drawings, air and water balancing containing approved shop drawings, air and water balancing  approved shop drawings, air and water balancing approved shop drawings, air and water balancing  shop drawings, air and water balancing shop drawings, air and water balancing  drawings, air and water balancing drawings, air and water balancing  air and water balancing air and water balancing  and water balancing and water balancing  water balancing water balancing  balancing balancing reports, equipment data sheets, written warranty, operating instructions and maintenance procedures  equipment data sheets, written warranty, operating instructions and maintenance procedures equipment data sheets, written warranty, operating instructions and maintenance procedures  data sheets, written warranty, operating instructions and maintenance procedures data sheets, written warranty, operating instructions and maintenance procedures  sheets, written warranty, operating instructions and maintenance procedures sheets, written warranty, operating instructions and maintenance procedures  written warranty, operating instructions and maintenance procedures written warranty, operating instructions and maintenance procedures  warranty, operating instructions and maintenance procedures warranty, operating instructions and maintenance procedures  operating instructions and maintenance procedures operating instructions and maintenance procedures  instructions and maintenance procedures instructions and maintenance procedures  and maintenance procedures and maintenance procedures  maintenance procedures maintenance procedures  procedures procedures shall be submitted to consultant for review. Manuals shall be separated with dividers in appropriate  be submitted to consultant for review. Manuals shall be separated with dividers in appropriate be submitted to consultant for review. Manuals shall be separated with dividers in appropriate  submitted to consultant for review. Manuals shall be separated with dividers in appropriate submitted to consultant for review. Manuals shall be separated with dividers in appropriate  to consultant for review. Manuals shall be separated with dividers in appropriate to consultant for review. Manuals shall be separated with dividers in appropriate  consultant for review. Manuals shall be separated with dividers in appropriate consultant for review. Manuals shall be separated with dividers in appropriate  for review. Manuals shall be separated with dividers in appropriate for review. Manuals shall be separated with dividers in appropriate  review. Manuals shall be separated with dividers in appropriate review. Manuals shall be separated with dividers in appropriate  Manuals shall be separated with dividers in appropriate Manuals shall be separated with dividers in appropriate  shall be separated with dividers in appropriate shall be separated with dividers in appropriate  be separated with dividers in appropriate be separated with dividers in appropriate  separated with dividers in appropriate separated with dividers in appropriate  with dividers in appropriate with dividers in appropriate  dividers in appropriate dividers in appropriate  in appropriate in appropriate  appropriate appropriate sections. Make all corrections requested by consultant and resubmit for review. 1.28. Provide, at minimum, one (1) hard copy and one (1) electronic copy of the operating and Provide, at minimum, one (1) hard copy and one (1) electronic copy of the operating and  at minimum, one (1) hard copy and one (1) electronic copy of the operating and at minimum, one (1) hard copy and one (1) electronic copy of the operating and  minimum, one (1) hard copy and one (1) electronic copy of the operating and minimum, one (1) hard copy and one (1) electronic copy of the operating and  one (1) hard copy and one (1) electronic copy of the operating and one (1) hard copy and one (1) electronic copy of the operating and  (1) hard copy and one (1) electronic copy of the operating and (1) hard copy and one (1) electronic copy of the operating and  hard copy and one (1) electronic copy of the operating and hard copy and one (1) electronic copy of the operating and  copy and one (1) electronic copy of the operating and copy and one (1) electronic copy of the operating and  and one (1) electronic copy of the operating and and one (1) electronic copy of the operating and  one (1) electronic copy of the operating and one (1) electronic copy of the operating and  (1) electronic copy of the operating and (1) electronic copy of the operating and  electronic copy of the operating and electronic copy of the operating and  copy of the operating and copy of the operating and  of the operating and of the operating and  the operating and the operating and  operating and operating and  and and maintenance manuals referenced in section 1.27 to the building owner. 1.29. Change Notice Quotations shall be submitted complete with cost breakdown of labour and materials. Change Notice Quotations shall be submitted complete with cost breakdown of labour and materials.  Notice Quotations shall be submitted complete with cost breakdown of labour and materials. Notice Quotations shall be submitted complete with cost breakdown of labour and materials.  Quotations shall be submitted complete with cost breakdown of labour and materials. Quotations shall be submitted complete with cost breakdown of labour and materials.  shall be submitted complete with cost breakdown of labour and materials. shall be submitted complete with cost breakdown of labour and materials.  be submitted complete with cost breakdown of labour and materials. be submitted complete with cost breakdown of labour and materials.  submitted complete with cost breakdown of labour and materials. submitted complete with cost breakdown of labour and materials.  complete with cost breakdown of labour and materials. complete with cost breakdown of labour and materials.  with cost breakdown of labour and materials. with cost breakdown of labour and materials.  cost breakdown of labour and materials. cost breakdown of labour and materials.  breakdown of labour and materials. breakdown of labour and materials.  of labour and materials. of labour and materials.  labour and materials. labour and materials.  and materials. and materials.  materials. materials. Failure to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  provide will result in rejection. All Mechanical Change Notices shall be priced in accordance provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  will result in rejection. All Mechanical Change Notices shall be priced in accordance will result in rejection. All Mechanical Change Notices shall be priced in accordance  result in rejection. All Mechanical Change Notices shall be priced in accordance result in rejection. All Mechanical Change Notices shall be priced in accordance  in rejection. All Mechanical Change Notices shall be priced in accordance in rejection. All Mechanical Change Notices shall be priced in accordance  rejection. All Mechanical Change Notices shall be priced in accordance rejection. All Mechanical Change Notices shall be priced in accordance  All Mechanical Change Notices shall be priced in accordance All Mechanical Change Notices shall be priced in accordance  Mechanical Change Notices shall be priced in accordance Mechanical Change Notices shall be priced in accordance  Change Notices shall be priced in accordance Change Notices shall be priced in accordance  Notices shall be priced in accordance Notices shall be priced in accordance  shall be priced in accordance shall be priced in accordance  be priced in accordance be priced in accordance  priced in accordance priced in accordance  in accordance in accordance  accordance accordance with "MECHANICAL CONTRACTORS ASSOCIATION" (MCA) labour units strictly for labour.  2. DEMOLITION DEMOLITION 2.1. Provide labour, materials, products, equipment and services required to complete the demolition work Provide labour, materials, products, equipment and services required to complete the demolition work  labour, materials, products, equipment and services required to complete the demolition work labour, materials, products, equipment and services required to complete the demolition work  materials, products, equipment and services required to complete the demolition work materials, products, equipment and services required to complete the demolition work  products, equipment and services required to complete the demolition work products, equipment and services required to complete the demolition work  equipment and services required to complete the demolition work equipment and services required to complete the demolition work  and services required to complete the demolition work and services required to complete the demolition work  services required to complete the demolition work services required to complete the demolition work  required to complete the demolition work required to complete the demolition work  to complete the demolition work to complete the demolition work  complete the demolition work complete the demolition work  the demolition work the demolition work  demolition work demolition work  work work specified herein. 2.2. Dispose, off site, of all debris in accordance with the jurisdictional authorities. Dispose, off site, of all debris in accordance with the jurisdictional authorities. 2.3. Removal and storage of salvageable items as directed by this specification section and the Owner of Removal and storage of salvageable items as directed by this specification section and the Owner of  and storage of salvageable items as directed by this specification section and the Owner of and storage of salvageable items as directed by this specification section and the Owner of  storage of salvageable items as directed by this specification section and the Owner of storage of salvageable items as directed by this specification section and the Owner of  of salvageable items as directed by this specification section and the Owner of of salvageable items as directed by this specification section and the Owner of  salvageable items as directed by this specification section and the Owner of salvageable items as directed by this specification section and the Owner of  items as directed by this specification section and the Owner of items as directed by this specification section and the Owner of  as directed by this specification section and the Owner of as directed by this specification section and the Owner of  directed by this specification section and the Owner of directed by this specification section and the Owner of  by this specification section and the Owner of by this specification section and the Owner of  this specification section and the Owner of this specification section and the Owner of  specification section and the Owner of specification section and the Owner of  section and the Owner of section and the Owner of  and the Owner of and the Owner of  the Owner of the Owner of  Owner of Owner of  of of their representative. 2.4. Mechanical demolition work associated  with this building is indicated on the demolition drawings and Mechanical demolition work associated  with this building is indicated on the demolition drawings and  demolition work associated  with this building is indicated on the demolition drawings and demolition work associated  with this building is indicated on the demolition drawings and  work associated  with this building is indicated on the demolition drawings and work associated  with this building is indicated on the demolition drawings and  associated  with this building is indicated on the demolition drawings and associated  with this building is indicated on the demolition drawings and   with this building is indicated on the demolition drawings and  with this building is indicated on the demolition drawings and with this building is indicated on the demolition drawings and  this building is indicated on the demolition drawings and this building is indicated on the demolition drawings and  building is indicated on the demolition drawings and building is indicated on the demolition drawings and  is indicated on the demolition drawings and is indicated on the demolition drawings and  indicated on the demolition drawings and indicated on the demolition drawings and  on the demolition drawings and on the demolition drawings and  the demolition drawings and the demolition drawings and  demolition drawings and demolition drawings and  drawings and drawings and  and and generally consists of the following:  - HVAC systems and equipment - Hydronic systems and equipment - Building Control Systems 2.5. Disposed materials which have not been designated for salvage from the demolition shall become the Disposed materials which have not been designated for salvage from the demolition shall become the  materials which have not been designated for salvage from the demolition shall become the materials which have not been designated for salvage from the demolition shall become the  which have not been designated for salvage from the demolition shall become the which have not been designated for salvage from the demolition shall become the  have not been designated for salvage from the demolition shall become the have not been designated for salvage from the demolition shall become the  not been designated for salvage from the demolition shall become the not been designated for salvage from the demolition shall become the  been designated for salvage from the demolition shall become the been designated for salvage from the demolition shall become the  designated for salvage from the demolition shall become the designated for salvage from the demolition shall become the  for salvage from the demolition shall become the for salvage from the demolition shall become the  salvage from the demolition shall become the salvage from the demolition shall become the  from the demolition shall become the from the demolition shall become the  the demolition shall become the the demolition shall become the  demolition shall become the demolition shall become the  shall become the shall become the  become the become the  the the property of the Contractor.  Remove all material and debris from the site as quickly as possible and  of the Contractor.  Remove all material and debris from the site as quickly as possible and of the Contractor.  Remove all material and debris from the site as quickly as possible and  the Contractor.  Remove all material and debris from the site as quickly as possible and the Contractor.  Remove all material and debris from the site as quickly as possible and  Contractor.  Remove all material and debris from the site as quickly as possible and Contractor.  Remove all material and debris from the site as quickly as possible and   Remove all material and debris from the site as quickly as possible and  Remove all material and debris from the site as quickly as possible and Remove all material and debris from the site as quickly as possible and  all material and debris from the site as quickly as possible and all material and debris from the site as quickly as possible and  material and debris from the site as quickly as possible and material and debris from the site as quickly as possible and  and debris from the site as quickly as possible and and debris from the site as quickly as possible and  debris from the site as quickly as possible and debris from the site as quickly as possible and  from the site as quickly as possible and from the site as quickly as possible and  the site as quickly as possible and the site as quickly as possible and  site as quickly as possible and site as quickly as possible and  as quickly as possible and as quickly as possible and  quickly as possible and quickly as possible and  as possible and as possible and  possible and possible and  and and dispose of legally.  Burning of debris or selling of materials on the site will not be permitted. 2.6. Present to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance Present to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  Owner exisiting equipment removed but not identified for salvage on site.  Acceptance Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  exisiting equipment removed but not identified for salvage on site.  Acceptance exisiting equipment removed but not identified for salvage on site.  Acceptance  equipment removed but not identified for salvage on site.  Acceptance equipment removed but not identified for salvage on site.  Acceptance  removed but not identified for salvage on site.  Acceptance removed but not identified for salvage on site.  Acceptance  but not identified for salvage on site.  Acceptance but not identified for salvage on site.  Acceptance  not identified for salvage on site.  Acceptance not identified for salvage on site.  Acceptance  identified for salvage on site.  Acceptance identified for salvage on site.  Acceptance  for salvage on site.  Acceptance for salvage on site.  Acceptance  salvage on site.  Acceptance salvage on site.  Acceptance  on site.  Acceptance on site.  Acceptance  site.  Acceptance site.  Acceptance   Acceptance  Acceptance Acceptance of removed equipment is at the discretion of the Owner.  Remove such items from site when  removed equipment is at the discretion of the Owner.  Remove such items from site when removed equipment is at the discretion of the Owner.  Remove such items from site when  equipment is at the discretion of the Owner.  Remove such items from site when equipment is at the discretion of the Owner.  Remove such items from site when  is at the discretion of the Owner.  Remove such items from site when is at the discretion of the Owner.  Remove such items from site when  at the discretion of the Owner.  Remove such items from site when at the discretion of the Owner.  Remove such items from site when  the discretion of the Owner.  Remove such items from site when the discretion of the Owner.  Remove such items from site when  discretion of the Owner.  Remove such items from site when discretion of the Owner.  Remove such items from site when  of the Owner.  Remove such items from site when of the Owner.  Remove such items from site when  the Owner.  Remove such items from site when the Owner.  Remove such items from site when  Owner.  Remove such items from site when Owner.  Remove such items from site when   Remove such items from site when  Remove such items from site when Remove such items from site when  such items from site when such items from site when  items from site when items from site when  from site when from site when  site when site when  when when deemed unsuitable. 2.7. Conform to requirements of municipality's Works Department regarding disposal of waste materials. Conform to requirements of municipality's Works Department regarding disposal of waste materials. 2.8. Materials prohibited from municipality waste management facilities shall be removed from site and Materials prohibited from municipality waste management facilities shall be removed from site and  prohibited from municipality waste management facilities shall be removed from site and prohibited from municipality waste management facilities shall be removed from site and  from municipality waste management facilities shall be removed from site and from municipality waste management facilities shall be removed from site and  municipality waste management facilities shall be removed from site and municipality waste management facilities shall be removed from site and  waste management facilities shall be removed from site and waste management facilities shall be removed from site and  management facilities shall be removed from site and management facilities shall be removed from site and  facilities shall be removed from site and facilities shall be removed from site and  shall be removed from site and shall be removed from site and  be removed from site and be removed from site and  removed from site and removed from site and  from site and from site and  site and site and  and and disposed to recycling companies specializing in recyclable materials. 2.9. Contractor shall be responsible for all fees required for the disposal of demolished materials, Contractor shall be responsible for all fees required for the disposal of demolished materials,  shall be responsible for all fees required for the disposal of demolished materials, shall be responsible for all fees required for the disposal of demolished materials,  be responsible for all fees required for the disposal of demolished materials, be responsible for all fees required for the disposal of demolished materials,  responsible for all fees required for the disposal of demolished materials, responsible for all fees required for the disposal of demolished materials,  for all fees required for the disposal of demolished materials, for all fees required for the disposal of demolished materials,  all fees required for the disposal of demolished materials, all fees required for the disposal of demolished materials,  fees required for the disposal of demolished materials, fees required for the disposal of demolished materials,  required for the disposal of demolished materials, required for the disposal of demolished materials,  for the disposal of demolished materials, for the disposal of demolished materials,  the disposal of demolished materials, the disposal of demolished materials,  disposal of demolished materials, disposal of demolished materials,  of demolished materials, of demolished materials,  demolished materials, demolished materials,  materials, materials, equipment, etc. 2.10. Salvageable items are to be carefully disconnected, removed and turned over to the owner.  The list Salvageable items are to be carefully disconnected, removed and turned over to the owner.  The list  items are to be carefully disconnected, removed and turned over to the owner.  The list items are to be carefully disconnected, removed and turned over to the owner.  The list  are to be carefully disconnected, removed and turned over to the owner.  The list are to be carefully disconnected, removed and turned over to the owner.  The list  to be carefully disconnected, removed and turned over to the owner.  The list to be carefully disconnected, removed and turned over to the owner.  The list  be carefully disconnected, removed and turned over to the owner.  The list be carefully disconnected, removed and turned over to the owner.  The list  carefully disconnected, removed and turned over to the owner.  The list carefully disconnected, removed and turned over to the owner.  The list  disconnected, removed and turned over to the owner.  The list disconnected, removed and turned over to the owner.  The list  removed and turned over to the owner.  The list removed and turned over to the owner.  The list  and turned over to the owner.  The list and turned over to the owner.  The list  turned over to the owner.  The list turned over to the owner.  The list  over to the owner.  The list over to the owner.  The list  to the owner.  The list to the owner.  The list  the owner.  The list the owner.  The list  owner.  The list owner.  The list   The list  The list The list  list list includes:  - Radiant tube heaters - Exhaust fans - Hose reels 2.11. Store materials only in areas designated by the Owner and as permitted by the local jurisdictional Store materials only in areas designated by the Owner and as permitted by the local jurisdictional  materials only in areas designated by the Owner and as permitted by the local jurisdictional materials only in areas designated by the Owner and as permitted by the local jurisdictional  only in areas designated by the Owner and as permitted by the local jurisdictional only in areas designated by the Owner and as permitted by the local jurisdictional  in areas designated by the Owner and as permitted by the local jurisdictional in areas designated by the Owner and as permitted by the local jurisdictional  areas designated by the Owner and as permitted by the local jurisdictional areas designated by the Owner and as permitted by the local jurisdictional  designated by the Owner and as permitted by the local jurisdictional designated by the Owner and as permitted by the local jurisdictional  by the Owner and as permitted by the local jurisdictional by the Owner and as permitted by the local jurisdictional  the Owner and as permitted by the local jurisdictional the Owner and as permitted by the local jurisdictional  Owner and as permitted by the local jurisdictional Owner and as permitted by the local jurisdictional  and as permitted by the local jurisdictional and as permitted by the local jurisdictional  as permitted by the local jurisdictional as permitted by the local jurisdictional  permitted by the local jurisdictional permitted by the local jurisdictional  by the local jurisdictional by the local jurisdictional  the local jurisdictional the local jurisdictional  local jurisdictional local jurisdictional  jurisdictional jurisdictional authorities.  3. HVAC PIPING SYSTEMS HVAC PIPING SYSTEMS 3.1. Piping material for hydronic hot water heating and chilled water and glycol radiant systems to 2068 Piping material for hydronic hot water heating and chilled water and glycol radiant systems to 2068  material for hydronic hot water heating and chilled water and glycol radiant systems to 2068 material for hydronic hot water heating and chilled water and glycol radiant systems to 2068  for hydronic hot water heating and chilled water and glycol radiant systems to 2068 for hydronic hot water heating and chilled water and glycol radiant systems to 2068  hydronic hot water heating and chilled water and glycol radiant systems to 2068 hydronic hot water heating and chilled water and glycol radiant systems to 2068  hot water heating and chilled water and glycol radiant systems to 2068 hot water heating and chilled water and glycol radiant systems to 2068  water heating and chilled water and glycol radiant systems to 2068 water heating and chilled water and glycol radiant systems to 2068  heating and chilled water and glycol radiant systems to 2068 heating and chilled water and glycol radiant systems to 2068  and chilled water and glycol radiant systems to 2068 and chilled water and glycol radiant systems to 2068  chilled water and glycol radiant systems to 2068 chilled water and glycol radiant systems to 2068  water and glycol radiant systems to 2068 water and glycol radiant systems to 2068  and glycol radiant systems to 2068 and glycol radiant systems to 2068  glycol radiant systems to 2068 glycol radiant systems to 2068  radiant systems to 2068 radiant systems to 2068  systems to 2068 systems to 2068  to 2068 to 2068  2068 2068 kPa [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  use ASTM A-53 or A-106 schedule 40 black carbon steel, use ASTM A-53 or A-106 schedule 40 black carbon steel,  ASTM A-53 or A-106 schedule 40 black carbon steel, ASTM A-53 or A-106 schedule 40 black carbon steel,  A-53 or A-106 schedule 40 black carbon steel, A-53 or A-106 schedule 40 black carbon steel,  or A-106 schedule 40 black carbon steel, or A-106 schedule 40 black carbon steel,  A-106 schedule 40 black carbon steel, A-106 schedule 40 black carbon steel,  schedule 40 black carbon steel, schedule 40 black carbon steel,  40 black carbon steel, 40 black carbon steel,  black carbon steel, black carbon steel,  carbon steel, carbon steel,  steel, steel, seamless or ERW with the following fittings: 3.1.1. For small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed For small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed   and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  1034 kPa]150 psi use 1034 kPa [150 psi] screwed 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  kPa]150 psi use 1034 kPa [150 psi] screwed kPa]150 psi use 1034 kPa [150 psi] screwed  psi use 1034 kPa [150 psi] screwed psi use 1034 kPa [150 psi] screwed  use 1034 kPa [150 psi] screwed use 1034 kPa [150 psi] screwed  1034 kPa [150 psi] screwed 1034 kPa [150 psi] screwed  kPa [150 psi] screwed kPa [150 psi] screwed  [150 psi] screwed [150 psi] screwed  psi] screwed psi] screwed  screwed screwed black malleable iron or 125# cast iron fittings. 3.1.2. For large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon For large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  and over to 1034 kPa [150 psi] use schedule 40 black carbon and over to 1034 kPa [150 psi] use schedule 40 black carbon  over to 1034 kPa [150 psi] use schedule 40 black carbon over to 1034 kPa [150 psi] use schedule 40 black carbon  to 1034 kPa [150 psi] use schedule 40 black carbon to 1034 kPa [150 psi] use schedule 40 black carbon  1034 kPa [150 psi] use schedule 40 black carbon 1034 kPa [150 psi] use schedule 40 black carbon  kPa [150 psi] use schedule 40 black carbon kPa [150 psi] use schedule 40 black carbon  [150 psi] use schedule 40 black carbon [150 psi] use schedule 40 black carbon  psi] use schedule 40 black carbon psi] use schedule 40 black carbon  use schedule 40 black carbon use schedule 40 black carbon  schedule 40 black carbon schedule 40 black carbon  40 black carbon 40 black carbon  black carbon black carbon  carbon carbon steel welded fittings. 3.1.3. For small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black For small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  in.]  and under to 2068 kPa [300 psi] use 300# screwed black in.]  and under to 2068 kPa [300 psi] use 300# screwed black   and under to 2068 kPa [300 psi] use 300# screwed black  and under to 2068 kPa [300 psi] use 300# screwed black and under to 2068 kPa [300 psi] use 300# screwed black  under to 2068 kPa [300 psi] use 300# screwed black under to 2068 kPa [300 psi] use 300# screwed black  to 2068 kPa [300 psi] use 300# screwed black to 2068 kPa [300 psi] use 300# screwed black  2068 kPa [300 psi] use 300# screwed black 2068 kPa [300 psi] use 300# screwed black  kPa [300 psi] use 300# screwed black kPa [300 psi] use 300# screwed black  [300 psi] use 300# screwed black [300 psi] use 300# screwed black  psi] use 300# screwed black psi] use 300# screwed black  use 300# screwed black use 300# screwed black  300# screwed black 300# screwed black  screwed black screwed black  black black malleable iron or 250# fittings cast iron fittings. 3.1.4. For large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel For large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  and over to 2068 kPa [300 psi] schedule 40 black carbon steel and over to 2068 kPa [300 psi] schedule 40 black carbon steel  over to 2068 kPa [300 psi] schedule 40 black carbon steel over to 2068 kPa [300 psi] schedule 40 black carbon steel  to 2068 kPa [300 psi] schedule 40 black carbon steel to 2068 kPa [300 psi] schedule 40 black carbon steel  2068 kPa [300 psi] schedule 40 black carbon steel 2068 kPa [300 psi] schedule 40 black carbon steel  kPa [300 psi] schedule 40 black carbon steel kPa [300 psi] schedule 40 black carbon steel  [300 psi] schedule 40 black carbon steel [300 psi] schedule 40 black carbon steel  psi] schedule 40 black carbon steel psi] schedule 40 black carbon steel  schedule 40 black carbon steel schedule 40 black carbon steel  40 black carbon steel 40 black carbon steel  black carbon steel black carbon steel  carbon steel carbon steel  steel steel welded fittings. 3.2. Use of grooved systems (Victaulic or equal) installed in accordance with the manufacturer Use of grooved systems (Victaulic or equal) installed in accordance with the manufacturer  of grooved systems (Victaulic or equal) installed in accordance with the manufacturer of grooved systems (Victaulic or equal) installed in accordance with the manufacturer  grooved systems (Victaulic or equal) installed in accordance with the manufacturer grooved systems (Victaulic or equal) installed in accordance with the manufacturer  systems (Victaulic or equal) installed in accordance with the manufacturer systems (Victaulic or equal) installed in accordance with the manufacturer  (Victaulic or equal) installed in accordance with the manufacturer (Victaulic or equal) installed in accordance with the manufacturer  or equal) installed in accordance with the manufacturer or equal) installed in accordance with the manufacturer  equal) installed in accordance with the manufacturer equal) installed in accordance with the manufacturer  installed in accordance with the manufacturer installed in accordance with the manufacturer  in accordance with the manufacturer in accordance with the manufacturer  accordance with the manufacturer accordance with the manufacturer  with the manufacturer with the manufacturer  the manufacturer the manufacturer  manufacturer manufacturer instructions, may be acceptable subject to approval by the owner and the engineer. Upon request  may be acceptable subject to approval by the owner and the engineer. Upon request may be acceptable subject to approval by the owner and the engineer. Upon request  be acceptable subject to approval by the owner and the engineer. Upon request be acceptable subject to approval by the owner and the engineer. Upon request  acceptable subject to approval by the owner and the engineer. Upon request acceptable subject to approval by the owner and the engineer. Upon request  subject to approval by the owner and the engineer. Upon request subject to approval by the owner and the engineer. Upon request  to approval by the owner and the engineer. Upon request to approval by the owner and the engineer. Upon request  approval by the owner and the engineer. Upon request approval by the owner and the engineer. Upon request  by the owner and the engineer. Upon request by the owner and the engineer. Upon request  the owner and the engineer. Upon request the owner and the engineer. Upon request  owner and the engineer. Upon request owner and the engineer. Upon request  and the engineer. Upon request and the engineer. Upon request  the engineer. Upon request the engineer. Upon request  engineer. Upon request engineer. Upon request  Upon request Upon request  request request provide savings. 3.3. Use of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, Use of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  small branches and run-outs is acceptable for 20mm [3/4 in.] and below, small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  branches and run-outs is acceptable for 20mm [3/4 in.] and below, branches and run-outs is acceptable for 20mm [3/4 in.] and below,  and run-outs is acceptable for 20mm [3/4 in.] and below, and run-outs is acceptable for 20mm [3/4 in.] and below,  run-outs is acceptable for 20mm [3/4 in.] and below, run-outs is acceptable for 20mm [3/4 in.] and below,  is acceptable for 20mm [3/4 in.] and below, is acceptable for 20mm [3/4 in.] and below,  acceptable for 20mm [3/4 in.] and below, acceptable for 20mm [3/4 in.] and below,  for 20mm [3/4 in.] and below, for 20mm [3/4 in.] and below,  20mm [3/4 in.] and below, 20mm [3/4 in.] and below,  [3/4 in.] and below, [3/4 in.] and below,  in.] and below, in.] and below,  and below, and below,  below, below, with type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  wrought copper fittings, and soldered joints for pressures up to 100 psig and wrought copper fittings, and soldered joints for pressures up to 100 psig and  copper fittings, and soldered joints for pressures up to 100 psig and copper fittings, and soldered joints for pressures up to 100 psig and  fittings, and soldered joints for pressures up to 100 psig and fittings, and soldered joints for pressures up to 100 psig and  and soldered joints for pressures up to 100 psig and and soldered joints for pressures up to 100 psig and  soldered joints for pressures up to 100 psig and soldered joints for pressures up to 100 psig and  joints for pressures up to 100 psig and joints for pressures up to 100 psig and  for pressures up to 100 psig and for pressures up to 100 psig and  pressures up to 100 psig and pressures up to 100 psig and  up to 100 psig and up to 100 psig and  to 100 psig and to 100 psig and  100 psig and 100 psig and  psig and psig and  and and silver soldering for higher pressures. 3.4. Valves: (part numbers listed): Valves: (part numbers listed): 3.4.1. To 1379 kPa [200 psi] working pressure, up to 50mm [2 in.] - soldered or threaded To 1379 kPa [200 psi] working pressure, up to 50mm [2 in.] - soldered or threaded 3.4.1.1. Gate Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, Gate Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  bronze body to ASTM-B62, solid wedge disc, bronze trim, bronze body to ASTM-B62, solid wedge disc, bronze trim,  body to ASTM-B62, solid wedge disc, bronze trim, body to ASTM-B62, solid wedge disc, bronze trim,  to ASTM-B62, solid wedge disc, bronze trim, to ASTM-B62, solid wedge disc, bronze trim,  ASTM-B62, solid wedge disc, bronze trim, ASTM-B62, solid wedge disc, bronze trim,  solid wedge disc, bronze trim, solid wedge disc, bronze trim,  wedge disc, bronze trim, wedge disc, bronze trim,  disc, bronze trim, disc, bronze trim,  bronze trim, bronze trim,  trim, trim, rising stem. (Soldered - Kitz 44, Threaded - Kitz 24) 3.4.1.2. Globe Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. Globe Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  rated, bronze body to ASTM-B62, bronze trime, rising stem. rated, bronze body to ASTM-B62, bronze trime, rising stem.  bronze body to ASTM-B62, bronze trime, rising stem. bronze body to ASTM-B62, bronze trime, rising stem.  body to ASTM-B62, bronze trime, rising stem. body to ASTM-B62, bronze trime, rising stem.  to ASTM-B62, bronze trime, rising stem. to ASTM-B62, bronze trime, rising stem.  ASTM-B62, bronze trime, rising stem. ASTM-B62, bronze trime, rising stem.  bronze trime, rising stem. bronze trime, rising stem.  trime, rising stem. trime, rising stem.  rising stem. rising stem.  stem. stem. (Soldered - Kitz 12, Threaded - Kitz 11) 3.4.1.3. Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  W.O.G. rated, two piece full port brass body (C37700), solid chrome plated W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  rated, two piece full port brass body (C37700), solid chrome plated rated, two piece full port brass body (C37700), solid chrome plated  two piece full port brass body (C37700), solid chrome plated two piece full port brass body (C37700), solid chrome plated  piece full port brass body (C37700), solid chrome plated piece full port brass body (C37700), solid chrome plated  full port brass body (C37700), solid chrome plated full port brass body (C37700), solid chrome plated  port brass body (C37700), solid chrome plated port brass body (C37700), solid chrome plated  brass body (C37700), solid chrome plated brass body (C37700), solid chrome plated  body (C37700), solid chrome plated body (C37700), solid chrome plated  (C37700), solid chrome plated (C37700), solid chrome plated  solid chrome plated solid chrome plated  chrome plated chrome plated  plated plated brass ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   stem seals, lever operated. (Soldered - Kitz 59, Threaded -  stem seals, lever operated. (Soldered - Kitz 59, Threaded -   seals, lever operated. (Soldered - Kitz 59, Threaded -  seals, lever operated. (Soldered - Kitz 59, Threaded -   lever operated. (Soldered - Kitz 59, Threaded -  lever operated. (Soldered - Kitz 59, Threaded -   operated. (Soldered - Kitz 59, Threaded -  operated. (Soldered - Kitz 59, Threaded -   (Soldered - Kitz 59, Threaded -  (Soldered - Kitz 59, Threaded -   - Kitz 59, Threaded -  - Kitz 59, Threaded -   Kitz 59, Threaded -  Kitz 59, Threaded -   59, Threaded -  59, Threaded -   Threaded -  Threaded -   -  -  Kitz 58) 3.4.1.4. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  rated, bronze body to ASTM B62 , bronze trim, Y pattern. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  bronze body to ASTM B62 , bronze trim, Y pattern. bronze body to ASTM B62 , bronze trim, Y pattern.  body to ASTM B62 , bronze trim, Y pattern. body to ASTM B62 , bronze trim, Y pattern.  to ASTM B62 , bronze trim, Y pattern. to ASTM B62 , bronze trim, Y pattern.  ASTM B62 , bronze trim, Y pattern. ASTM B62 , bronze trim, Y pattern.  B62 , bronze trim, Y pattern. B62 , bronze trim, Y pattern.  , bronze trim, Y pattern. , bronze trim, Y pattern.  bronze trim, Y pattern. bronze trim, Y pattern.  trim, Y pattern. trim, Y pattern.  Y pattern. Y pattern.  pattern. pattern. (Soldered - Kitz 23, Threaded - Kitz 22) 3.4.2. To 1379 kPa [200 psi], 65mm [2-1/2 in.] and larger - flanged To 1379 kPa [200 psi], 65mm [2-1/2 in.] and larger - flanged 3.4.2.1. Gate Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Gate Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   cast iron body to ASTM A126 class B, bronze trim, OS&Y  cast iron body to ASTM A126 class B, bronze trim, OS&Y   iron body to ASTM A126 class B, bronze trim, OS&Y  iron body to ASTM A126 class B, bronze trim, OS&Y   body to ASTM A126 class B, bronze trim, OS&Y  body to ASTM A126 class B, bronze trim, OS&Y   to ASTM A126 class B, bronze trim, OS&Y  to ASTM A126 class B, bronze trim, OS&Y   ASTM A126 class B, bronze trim, OS&Y  ASTM A126 class B, bronze trim, OS&Y   A126 class B, bronze trim, OS&Y  A126 class B, bronze trim, OS&Y   class B, bronze trim, OS&Y  class B, bronze trim, OS&Y   B, bronze trim, OS&Y  B, bronze trim, OS&Y   bronze trim, OS&Y  bronze trim, OS&Y   trim, OS&Y  trim, OS&Y   OS&Y  OS&Y  (Kitz 72) 3.4.2.2. Globe Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y Globe Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  cast iron body to ASTM A126 class B, bronze trim, OS&Y cast iron body to ASTM A126 class B, bronze trim, OS&Y  iron body to ASTM A126 class B, bronze trim, OS&Y iron body to ASTM A126 class B, bronze trim, OS&Y  body to ASTM A126 class B, bronze trim, OS&Y body to ASTM A126 class B, bronze trim, OS&Y  to ASTM A126 class B, bronze trim, OS&Y to ASTM A126 class B, bronze trim, OS&Y  ASTM A126 class B, bronze trim, OS&Y ASTM A126 class B, bronze trim, OS&Y  A126 class B, bronze trim, OS&Y A126 class B, bronze trim, OS&Y  class B, bronze trim, OS&Y class B, bronze trim, OS&Y  B, bronze trim, OS&Y B, bronze trim, OS&Y  bronze trim, OS&Y bronze trim, OS&Y  trim, OS&Y trim, OS&Y  OS&Y OS&Y (Kitz 76) 3.4.2.3. Ball Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy Ball Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  rated, two piece full port, cast iron ASTM 126 class B body, epoxy rated, two piece full port, cast iron ASTM 126 class B body, epoxy  two piece full port, cast iron ASTM 126 class B body, epoxy two piece full port, cast iron ASTM 126 class B body, epoxy  piece full port, cast iron ASTM 126 class B body, epoxy piece full port, cast iron ASTM 126 class B body, epoxy  full port, cast iron ASTM 126 class B body, epoxy full port, cast iron ASTM 126 class B body, epoxy  port, cast iron ASTM 126 class B body, epoxy port, cast iron ASTM 126 class B body, epoxy  cast iron ASTM 126 class B body, epoxy cast iron ASTM 126 class B body, epoxy  iron ASTM 126 class B body, epoxy iron ASTM 126 class B body, epoxy  ASTM 126 class B body, epoxy ASTM 126 class B body, epoxy  126 class B body, epoxy 126 class B body, epoxy  class B body, epoxy class B body, epoxy  B body, epoxy B body, epoxy  body, epoxy body, epoxy  epoxy epoxy coated to NSF 61, teflon fused ball, RPTFE seats, seals, and packing, lever or gear operated. 3.4.2.4. Butterfly Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, Butterfly Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  rated, ductile iron body, aluminum bronze disc, stainless steel stem, rated, ductile iron body, aluminum bronze disc, stainless steel stem,  ductile iron body, aluminum bronze disc, stainless steel stem, ductile iron body, aluminum bronze disc, stainless steel stem,  iron body, aluminum bronze disc, stainless steel stem, iron body, aluminum bronze disc, stainless steel stem,  body, aluminum bronze disc, stainless steel stem, body, aluminum bronze disc, stainless steel stem,  aluminum bronze disc, stainless steel stem, aluminum bronze disc, stainless steel stem,  bronze disc, stainless steel stem, bronze disc, stainless steel stem,  disc, stainless steel stem, disc, stainless steel stem,  stainless steel stem, stainless steel stem,  steel stem, steel stem,  stem, stem, moulded or cartridge style seats (EPDM). Valve to be rated for full dead end service with the  or cartridge style seats (EPDM). Valve to be rated for full dead end service with the or cartridge style seats (EPDM). Valve to be rated for full dead end service with the  cartridge style seats (EPDM). Valve to be rated for full dead end service with the cartridge style seats (EPDM). Valve to be rated for full dead end service with the  style seats (EPDM). Valve to be rated for full dead end service with the style seats (EPDM). Valve to be rated for full dead end service with the  seats (EPDM). Valve to be rated for full dead end service with the seats (EPDM). Valve to be rated for full dead end service with the  (EPDM). Valve to be rated for full dead end service with the (EPDM). Valve to be rated for full dead end service with the  Valve to be rated for full dead end service with the Valve to be rated for full dead end service with the  to be rated for full dead end service with the to be rated for full dead end service with the  be rated for full dead end service with the be rated for full dead end service with the  rated for full dead end service with the rated for full dead end service with the  for full dead end service with the for full dead end service with the  full dead end service with the full dead end service with the  dead end service with the dead end service with the  end service with the end service with the  service with the service with the  with the with the  the the downstream flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.  flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   removed. Lever operated to 6", gear operated 8" and over, LUG pattern.  removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   Lever operated to 6", gear operated 8" and over, LUG pattern.  Lever operated to 6", gear operated 8" and over, LUG pattern.   operated to 6", gear operated 8" and over, LUG pattern.  operated to 6", gear operated 8" and over, LUG pattern.   to 6", gear operated 8" and over, LUG pattern.  to 6", gear operated 8" and over, LUG pattern.   6", gear operated 8" and over, LUG pattern.  6", gear operated 8" and over, LUG pattern.   gear operated 8" and over, LUG pattern.  gear operated 8" and over, LUG pattern.   operated 8" and over, LUG pattern.  operated 8" and over, LUG pattern.   8" and over, LUG pattern.  8" and over, LUG pattern.   and over, LUG pattern.  and over, LUG pattern.   over, LUG pattern.  over, LUG pattern.   LUG pattern.  LUG pattern.   pattern.  pattern.  (Lever operated - Kitz 6122EL, Gear operated - Kitz 6122EG) 3.4.2.5. Check Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. Check Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  cast iron body to ASTM A126, bronze trim, bolted bonnet. cast iron body to ASTM A126, bronze trim, bolted bonnet.  iron body to ASTM A126, bronze trim, bolted bonnet. iron body to ASTM A126, bronze trim, bolted bonnet.  body to ASTM A126, bronze trim, bolted bonnet. body to ASTM A126, bronze trim, bolted bonnet.  to ASTM A126, bronze trim, bolted bonnet. to ASTM A126, bronze trim, bolted bonnet.  ASTM A126, bronze trim, bolted bonnet. ASTM A126, bronze trim, bolted bonnet.  A126, bronze trim, bolted bonnet. A126, bronze trim, bolted bonnet.  bronze trim, bolted bonnet. bronze trim, bolted bonnet.  trim, bolted bonnet. trim, bolted bonnet.  bolted bonnet. bolted bonnet.  bonnet. bonnet. (Flanged - Kitz 78) 3.4.3. To 2068 kPa [300 psi] working pressure, up to 50mm [2 in.] - socket welded or threaded To 2068 kPa [300 psi] working pressure, up to 50mm [2 in.] - socket welded or threaded 3.4.3.1. Gate Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Gate Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  steel A105N body, bolted bonnet, 1/2 stellite (trim #8), steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  A105N body, bolted bonnet, 1/2 stellite (trim #8), A105N body, bolted bonnet, 1/2 stellite (trim #8),  body, bolted bonnet, 1/2 stellite (trim #8), body, bolted bonnet, 1/2 stellite (trim #8),  bolted bonnet, 1/2 stellite (trim #8), bolted bonnet, 1/2 stellite (trim #8),  bonnet, 1/2 stellite (trim #8), bonnet, 1/2 stellite (trim #8),  1/2 stellite (trim #8), 1/2 stellite (trim #8),  stellite (trim #8), stellite (trim #8),  (trim #8), (trim #8),  #8), #8), graphite packing, OS&Y 3.4.3.2. Globe Valve - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Globe Valve - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  Valve - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Valve - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  steel A105N body, bolted bonnet, 1/2 stellite (trim #8), steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  A105N body, bolted bonnet, 1/2 stellite (trim #8), A105N body, bolted bonnet, 1/2 stellite (trim #8),  body, bolted bonnet, 1/2 stellite (trim #8), body, bolted bonnet, 1/2 stellite (trim #8),  bolted bonnet, 1/2 stellite (trim #8), bolted bonnet, 1/2 stellite (trim #8),  bonnet, 1/2 stellite (trim #8), bonnet, 1/2 stellite (trim #8),  1/2 stellite (trim #8), 1/2 stellite (trim #8),  stellite (trim #8), stellite (trim #8),  (trim #8), (trim #8),  #8), #8), graphite packing, OS&Y 3.4.3.3. Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  W.O.G. rated, two piece full port brass body (C37700), solid chrome plated W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  rated, two piece full port brass body (C37700), solid chrome plated rated, two piece full port brass body (C37700), solid chrome plated  two piece full port brass body (C37700), solid chrome plated two piece full port brass body (C37700), solid chrome plated  piece full port brass body (C37700), solid chrome plated piece full port brass body (C37700), solid chrome plated  full port brass body (C37700), solid chrome plated full port brass body (C37700), solid chrome plated  port brass body (C37700), solid chrome plated port brass body (C37700), solid chrome plated  brass body (C37700), solid chrome plated brass body (C37700), solid chrome plated  body (C37700), solid chrome plated body (C37700), solid chrome plated  (C37700), solid chrome plated (C37700), solid chrome plated  solid chrome plated solid chrome plated  chrome plated chrome plated  plated plated brass ball, PTFE seats, double o-ring stem seals, lever operated. (Threaded -  Kitz 58) 3.4.3.4. Check Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Check Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), Valves - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), - ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), ANSI class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), class 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), 800, forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8), forged steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  steel A105N body, bolted bonnet, 1/2 stellite (trim #8), steel A105N body, bolted bonnet, 1/2 stellite (trim #8),  A105N body, bolted bonnet, 1/2 stellite (trim #8), A105N body, bolted bonnet, 1/2 stellite (trim #8),  body, bolted bonnet, 1/2 stellite (trim #8), body, bolted bonnet, 1/2 stellite (trim #8),  bolted bonnet, 1/2 stellite (trim #8), bolted bonnet, 1/2 stellite (trim #8),  bonnet, 1/2 stellite (trim #8), bonnet, 1/2 stellite (trim #8),  1/2 stellite (trim #8), 1/2 stellite (trim #8),  stellite (trim #8), stellite (trim #8),  (trim #8), (trim #8),  #8), #8), graphite gasket 3.4.4. To 2068 kPa [300 psi] working pressure, 65mm [2-1/2 in.] and larger - flanged To 2068 kPa [300 psi] working pressure, 65mm [2-1/2 in.] and larger - flanged 3.4.4.1. Gate Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim Gate Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim A216WCB body, bolted bonnet, OS&Y, 1/2 stellite (trim  body, bolted bonnet, OS&Y, 1/2 stellite (trim body, bolted bonnet, OS&Y, 1/2 stellite (trim  bolted bonnet, OS&Y, 1/2 stellite (trim bolted bonnet, OS&Y, 1/2 stellite (trim  bonnet, OS&Y, 1/2 stellite (trim bonnet, OS&Y, 1/2 stellite (trim  OS&Y, 1/2 stellite (trim OS&Y, 1/2 stellite (trim  1/2 stellite (trim 1/2 stellite (trim  stellite (trim stellite (trim  (trim (trim #8), graphite packing (Kitz 150 SCLS) 3.4.4.2. Globe Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite Globe Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite - ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite ANSI class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite class 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite 150, carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite carbon steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite steel A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  A216WCB body, bolted bonnet, OS&Y, 1/2 stellite A216WCB body, bolted bonnet, OS&Y, 1/2 stellite  body, bolted bonnet, OS&Y, 1/2 stellite body, bolted bonnet, OS&Y, 1/2 stellite  bolted bonnet, OS&Y, 1/2 stellite bolted bonnet, OS&Y, 1/2 stellite  bonnet, OS&Y, 1/2 stellite bonnet, OS&Y, 1/2 stellite  OS&Y, 1/2 stellite OS&Y, 1/2 stellite  1/2 stellite 1/2 stellite  stellite stellite (trim #8), graphite packing (Kitz 150 SCJS) 3.4.4.3. Butterfly Valves - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, Butterfly Valves - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  Valves - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, Valves - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, - ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, ANSI class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc, class 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  150, lug style, carbon steel body, 1704 shaft, stainless steel disc, 150, lug style, carbon steel body, 1704 shaft, stainless steel disc,  lug style, carbon steel body, 1704 shaft, stainless steel disc, lug style, carbon steel body, 1704 shaft, stainless steel disc,  style, carbon steel body, 1704 shaft, stainless steel disc, style, carbon steel body, 1704 shaft, stainless steel disc,  carbon steel body, 1704 shaft, stainless steel disc, carbon steel body, 1704 shaft, stainless steel disc,  steel body, 1704 shaft, stainless steel disc, steel body, 1704 shaft, stainless steel disc,  body, 1704 shaft, stainless steel disc, body, 1704 shaft, stainless steel disc,  1704 shaft, stainless steel disc, 1704 shaft, stainless steel disc,  shaft, stainless steel disc, shaft, stainless steel disc,  stainless steel disc, stainless steel disc,  steel disc, steel disc,  disc, disc, RPTFE packing and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever  packing and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever packing and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever  and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever and seat. Valve shall be fully bi-directional, rated for full dead end service. Lever  seat. Valve shall be fully bi-directional, rated for full dead end service. Lever seat. Valve shall be fully bi-directional, rated for full dead end service. Lever  Valve shall be fully bi-directional, rated for full dead end service. Lever Valve shall be fully bi-directional, rated for full dead end service. Lever  shall be fully bi-directional, rated for full dead end service. Lever shall be fully bi-directional, rated for full dead end service. Lever  be fully bi-directional, rated for full dead end service. Lever be fully bi-directional, rated for full dead end service. Lever  fully bi-directional, rated for full dead end service. Lever fully bi-directional, rated for full dead end service. Lever  bi-directional, rated for full dead end service. Lever bi-directional, rated for full dead end service. Lever  rated for full dead end service. Lever rated for full dead end service. Lever  for full dead end service. Lever for full dead end service. Lever  full dead end service. Lever full dead end service. Lever  dead end service. Lever dead end service. Lever  end service. Lever end service. Lever  service. Lever service. Lever  Lever Lever or gear operated. 3.4.4.4. Check Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), Check Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), Valves - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), - ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), ANSI class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), class 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), 150, carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), carbon steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8), steel A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  A216WCB body, bolted bonnet, 1/2 stellite (trim #8), A216WCB body, bolted bonnet, 1/2 stellite (trim #8),  body, bolted bonnet, 1/2 stellite (trim #8), body, bolted bonnet, 1/2 stellite (trim #8),  bolted bonnet, 1/2 stellite (trim #8), bolted bonnet, 1/2 stellite (trim #8),  bonnet, 1/2 stellite (trim #8), bonnet, 1/2 stellite (trim #8),  1/2 stellite (trim #8), 1/2 stellite (trim #8),  stellite (trim #8), stellite (trim #8),  (trim #8), (trim #8),  #8), #8), stainless steel inserted flexible graphite gasket (Kitz 150 SCOS) 3.5. Butterfly valves are to be molded or cartridge style only. Butterfly valves are to be molded or cartridge style only. 3.6. Ball valves are to be solid ball style only. Ball valves are to be solid ball style only. 3.7. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. 3.8. Provide 20 mm [3/4" in.] hose end drain valves with cap and chain at all system low points. Provide 20 mm [3/4" in.] hose end drain valves with cap and chain at all system low points. 3.9. Provide di-electric couplings for connection of dissimilar piping materials. Provide di-electric couplings for connection of dissimilar piping materials. 3.10. Provide circuit balancing valves as required to balance water flow. Circuit balancing valves shall be Provide circuit balancing valves as required to balance water flow. Circuit balancing valves shall be  circuit balancing valves as required to balance water flow. Circuit balancing valves shall be circuit balancing valves as required to balance water flow. Circuit balancing valves shall be  balancing valves as required to balance water flow. Circuit balancing valves shall be balancing valves as required to balance water flow. Circuit balancing valves shall be  valves as required to balance water flow. Circuit balancing valves shall be valves as required to balance water flow. Circuit balancing valves shall be  as required to balance water flow. Circuit balancing valves shall be as required to balance water flow. Circuit balancing valves shall be  required to balance water flow. Circuit balancing valves shall be required to balance water flow. Circuit balancing valves shall be  to balance water flow. Circuit balancing valves shall be to balance water flow. Circuit balancing valves shall be  balance water flow. Circuit balancing valves shall be balance water flow. Circuit balancing valves shall be  water flow. Circuit balancing valves shall be water flow. Circuit balancing valves shall be  flow. Circuit balancing valves shall be flow. Circuit balancing valves shall be  Circuit balancing valves shall be Circuit balancing valves shall be  balancing valves shall be balancing valves shall be  valves shall be valves shall be  shall be shall be  be be Armstrong Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  - Y pattern style, all metal, with soldered or screwed connections, built-in - Y pattern style, all metal, with soldered or screwed connections, built-in  Y pattern style, all metal, with soldered or screwed connections, built-in Y pattern style, all metal, with soldered or screwed connections, built-in  pattern style, all metal, with soldered or screwed connections, built-in pattern style, all metal, with soldered or screwed connections, built-in  style, all metal, with soldered or screwed connections, built-in style, all metal, with soldered or screwed connections, built-in  all metal, with soldered or screwed connections, built-in all metal, with soldered or screwed connections, built-in  metal, with soldered or screwed connections, built-in metal, with soldered or screwed connections, built-in  with soldered or screwed connections, built-in with soldered or screwed connections, built-in  soldered or screwed connections, built-in soldered or screwed connections, built-in  or screwed connections, built-in or screwed connections, built-in  screwed connections, built-in screwed connections, built-in  connections, built-in connections, built-in  built-in built-in drain connection with shut off valve and protective caps and integral valve insulation. Provide for  connection with shut off valve and protective caps and integral valve insulation. Provide for connection with shut off valve and protective caps and integral valve insulation. Provide for  with shut off valve and protective caps and integral valve insulation. Provide for with shut off valve and protective caps and integral valve insulation. Provide for  shut off valve and protective caps and integral valve insulation. Provide for shut off valve and protective caps and integral valve insulation. Provide for  off valve and protective caps and integral valve insulation. Provide for off valve and protective caps and integral valve insulation. Provide for  valve and protective caps and integral valve insulation. Provide for valve and protective caps and integral valve insulation. Provide for  and protective caps and integral valve insulation. Provide for and protective caps and integral valve insulation. Provide for  protective caps and integral valve insulation. Provide for protective caps and integral valve insulation. Provide for  caps and integral valve insulation. Provide for caps and integral valve insulation. Provide for  and integral valve insulation. Provide for and integral valve insulation. Provide for  integral valve insulation. Provide for integral valve insulation. Provide for  valve insulation. Provide for valve insulation. Provide for  insulation. Provide for insulation. Provide for  Provide for Provide for  for for each valve: - Vernier type handwheel settings for precision flow balancing. - Positive shut off valve with no drip seat and plug type stem with Teflon disc. - Tamper proof hidden memory. 3.11. Positive shut off metering valves with connections for portable meter. Provide one (1) portable meter Positive shut off metering valves with connections for portable meter. Provide one (1) portable meter  shut off metering valves with connections for portable meter. Provide one (1) portable meter shut off metering valves with connections for portable meter. Provide one (1) portable meter  off metering valves with connections for portable meter. Provide one (1) portable meter off metering valves with connections for portable meter. Provide one (1) portable meter  metering valves with connections for portable meter. Provide one (1) portable meter metering valves with connections for portable meter. Provide one (1) portable meter  valves with connections for portable meter. Provide one (1) portable meter valves with connections for portable meter. Provide one (1) portable meter  with connections for portable meter. Provide one (1) portable meter with connections for portable meter. Provide one (1) portable meter  connections for portable meter. Provide one (1) portable meter connections for portable meter. Provide one (1) portable meter  for portable meter. Provide one (1) portable meter for portable meter. Provide one (1) portable meter  portable meter. Provide one (1) portable meter portable meter. Provide one (1) portable meter  meter. Provide one (1) portable meter meter. Provide one (1) portable meter  Provide one (1) portable meter Provide one (1) portable meter  one (1) portable meter one (1) portable meter  (1) portable meter (1) portable meter  portable meter portable meter  meter meter and turn over to tenant at end of project. 3.12. Select circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] Select circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  to give a pressure drop at 100% open between 3.0 kPa [1 ft.] to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  give a pressure drop at 100% open between 3.0 kPa [1 ft.] give a pressure drop at 100% open between 3.0 kPa [1 ft.]  a pressure drop at 100% open between 3.0 kPa [1 ft.] a pressure drop at 100% open between 3.0 kPa [1 ft.]  pressure drop at 100% open between 3.0 kPa [1 ft.] pressure drop at 100% open between 3.0 kPa [1 ft.]  drop at 100% open between 3.0 kPa [1 ft.] drop at 100% open between 3.0 kPa [1 ft.]  at 100% open between 3.0 kPa [1 ft.] at 100% open between 3.0 kPa [1 ft.]  100% open between 3.0 kPa [1 ft.] 100% open between 3.0 kPa [1 ft.]  open between 3.0 kPa [1 ft.] open between 3.0 kPa [1 ft.]  between 3.0 kPa [1 ft.] between 3.0 kPa [1 ft.]  3.0 kPa [1 ft.] 3.0 kPa [1 ft.]  kPa [1 ft.] kPa [1 ft.]  [1 ft.] [1 ft.]  ft.] ft.] and 21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum 21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  [7 ft.].  Select valves location remote from the pumps in the circuit near minimum [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  ft.].  Select valves location remote from the pumps in the circuit near minimum ft.].  Select valves location remote from the pumps in the circuit near minimum   Select valves location remote from the pumps in the circuit near minimum  Select valves location remote from the pumps in the circuit near minimum Select valves location remote from the pumps in the circuit near minimum  valves location remote from the pumps in the circuit near minimum valves location remote from the pumps in the circuit near minimum  location remote from the pumps in the circuit near minimum location remote from the pumps in the circuit near minimum  remote from the pumps in the circuit near minimum remote from the pumps in the circuit near minimum  from the pumps in the circuit near minimum from the pumps in the circuit near minimum  the pumps in the circuit near minimum the pumps in the circuit near minimum  pumps in the circuit near minimum pumps in the circuit near minimum  in the circuit near minimum in the circuit near minimum  the circuit near minimum the circuit near minimum  circuit near minimum circuit near minimum  near minimum near minimum  minimum minimum pressure drop and those located near the pumps at higher pressure drops. 3.13. Provide safety and relief valves for all closed water systems. Pipe relief to nearest floor drain. Provide safety and relief valves for all closed water systems. Pipe relief to nearest floor drain.  safety and relief valves for all closed water systems. Pipe relief to nearest floor drain. safety and relief valves for all closed water systems. Pipe relief to nearest floor drain.  and relief valves for all closed water systems. Pipe relief to nearest floor drain. and relief valves for all closed water systems. Pipe relief to nearest floor drain.  relief valves for all closed water systems. Pipe relief to nearest floor drain. relief valves for all closed water systems. Pipe relief to nearest floor drain.  valves for all closed water systems. Pipe relief to nearest floor drain. valves for all closed water systems. Pipe relief to nearest floor drain.  for all closed water systems. Pipe relief to nearest floor drain. for all closed water systems. Pipe relief to nearest floor drain.  all closed water systems. Pipe relief to nearest floor drain. all closed water systems. Pipe relief to nearest floor drain.  closed water systems. Pipe relief to nearest floor drain. closed water systems. Pipe relief to nearest floor drain.  water systems. Pipe relief to nearest floor drain. water systems. Pipe relief to nearest floor drain.  systems. Pipe relief to nearest floor drain. systems. Pipe relief to nearest floor drain.  Pipe relief to nearest floor drain. Pipe relief to nearest floor drain.  relief to nearest floor drain. relief to nearest floor drain.  to nearest floor drain. to nearest floor drain.  nearest floor drain. nearest floor drain.  floor drain. floor drain.  drain. drain. Provide Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  [150 psig] at 99°C [210°F] ASTM rated, cast iron body [150 psig] at 99°C [210°F] ASTM rated, cast iron body  psig] at 99°C [210°F] ASTM rated, cast iron body psig] at 99°C [210°F] ASTM rated, cast iron body  at 99°C [210°F] ASTM rated, cast iron body at 99°C [210°F] ASTM rated, cast iron body  99°C [210°F] ASTM rated, cast iron body 99°C [210°F] ASTM rated, cast iron body  [210°F] ASTM rated, cast iron body [210°F] ASTM rated, cast iron body  ASTM rated, cast iron body ASTM rated, cast iron body  rated, cast iron body rated, cast iron body  cast iron body cast iron body  iron body iron body  body body bronze disc and seat, steel spindle assembly, carbon steel spring. 3.14. Provide strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze Provide strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze  strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze  upstream of each pump and where indicated on drawings. Strainers shall be bronze upstream of each pump and where indicated on drawings. Strainers shall be bronze  of each pump and where indicated on drawings. Strainers shall be bronze of each pump and where indicated on drawings. Strainers shall be bronze  each pump and where indicated on drawings. Strainers shall be bronze each pump and where indicated on drawings. Strainers shall be bronze  pump and where indicated on drawings. Strainers shall be bronze pump and where indicated on drawings. Strainers shall be bronze  and where indicated on drawings. Strainers shall be bronze and where indicated on drawings. Strainers shall be bronze  where indicated on drawings. Strainers shall be bronze where indicated on drawings. Strainers shall be bronze  indicated on drawings. Strainers shall be bronze indicated on drawings. Strainers shall be bronze  on drawings. Strainers shall be bronze on drawings. Strainers shall be bronze  drawings. Strainers shall be bronze drawings. Strainers shall be bronze  Strainers shall be bronze Strainers shall be bronze  shall be bronze shall be bronze  be bronze be bronze  bronze bronze body type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  stainless steel screens with 1.6 mm [1/16 in.<-] perforations stainless steel screens with 1.6 mm [1/16 in.<-] perforations  steel screens with 1.6 mm [1/16 in.<-] perforations steel screens with 1.6 mm [1/16 in.<-] perforations  screens with 1.6 mm [1/16 in.<-] perforations screens with 1.6 mm [1/16 in.<-] perforations  with 1.6 mm [1/16 in.<-] perforations with 1.6 mm [1/16 in.<-] perforations  1.6 mm [1/16 in.<-] perforations 1.6 mm [1/16 in.<-] perforations  mm [1/16 in.<-] perforations mm [1/16 in.<-] perforations  [1/16 in.<-] perforations [1/16 in.<-] perforations  in.<-] perforations in.<-] perforations  perforations perforations and capable of system pressure of 860 kPa [125 PSI]. 3.15. Automatic air vents and collecting chambers Spirax 13W shall be provided at all high points of Automatic air vents and collecting chambers Spirax 13W shall be provided at all high points of  air vents and collecting chambers Spirax 13W shall be provided at all high points of air vents and collecting chambers Spirax 13W shall be provided at all high points of  vents and collecting chambers Spirax 13W shall be provided at all high points of vents and collecting chambers Spirax 13W shall be provided at all high points of  and collecting chambers Spirax 13W shall be provided at all high points of and collecting chambers Spirax 13W shall be provided at all high points of  collecting chambers Spirax 13W shall be provided at all high points of collecting chambers Spirax 13W shall be provided at all high points of  chambers Spirax 13W shall be provided at all high points of chambers Spirax 13W shall be provided at all high points of  Spirax 13W shall be provided at all high points of Spirax 13W shall be provided at all high points of  13W shall be provided at all high points of 13W shall be provided at all high points of  shall be provided at all high points of shall be provided at all high points of  be provided at all high points of be provided at all high points of  provided at all high points of provided at all high points of  at all high points of at all high points of  all high points of all high points of  high points of high points of  points of points of  of of piping system. Ensure ratings are compatible with system pressure. 3.16. Insulation shall be provided to match base building standards or refer to insulation section. Insulation shall be provided to match base building standards or refer to insulation section. 3.17. Provide 50% glycol solution for radiant heating systems. Provide 50% glycol solution for radiant heating systems. 3.18. Flush clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during Flush clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  all HVAC piping systems. Bypass and isolate any equipment that may be damaged during all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  HVAC piping systems. Bypass and isolate any equipment that may be damaged during HVAC piping systems. Bypass and isolate any equipment that may be damaged during  piping systems. Bypass and isolate any equipment that may be damaged during piping systems. Bypass and isolate any equipment that may be damaged during  systems. Bypass and isolate any equipment that may be damaged during systems. Bypass and isolate any equipment that may be damaged during  Bypass and isolate any equipment that may be damaged during Bypass and isolate any equipment that may be damaged during  and isolate any equipment that may be damaged during and isolate any equipment that may be damaged during  isolate any equipment that may be damaged during isolate any equipment that may be damaged during  any equipment that may be damaged during any equipment that may be damaged during  equipment that may be damaged during equipment that may be damaged during  that may be damaged during that may be damaged during  may be damaged during may be damaged during  be damaged during be damaged during  damaged during damaged during  during during the flushing process. After flushing process, clean all strainers and check all low points to ensure  flushing process. After flushing process, clean all strainers and check all low points to ensure flushing process. After flushing process, clean all strainers and check all low points to ensure  process. After flushing process, clean all strainers and check all low points to ensure process. After flushing process, clean all strainers and check all low points to ensure  After flushing process, clean all strainers and check all low points to ensure After flushing process, clean all strainers and check all low points to ensure  flushing process, clean all strainers and check all low points to ensure flushing process, clean all strainers and check all low points to ensure  process, clean all strainers and check all low points to ensure process, clean all strainers and check all low points to ensure  clean all strainers and check all low points to ensure clean all strainers and check all low points to ensure  all strainers and check all low points to ensure all strainers and check all low points to ensure  strainers and check all low points to ensure strainers and check all low points to ensure  and check all low points to ensure and check all low points to ensure  check all low points to ensure check all low points to ensure  all low points to ensure all low points to ensure  low points to ensure low points to ensure  points to ensure points to ensure  to ensure to ensure  ensure ensure removal of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  all loose dirt. Chemically clean all piping systems utilizing low foaming chemical all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  loose dirt. Chemically clean all piping systems utilizing low foaming chemical loose dirt. Chemically clean all piping systems utilizing low foaming chemical  dirt. Chemically clean all piping systems utilizing low foaming chemical dirt. Chemically clean all piping systems utilizing low foaming chemical  Chemically clean all piping systems utilizing low foaming chemical Chemically clean all piping systems utilizing low foaming chemical  clean all piping systems utilizing low foaming chemical clean all piping systems utilizing low foaming chemical  all piping systems utilizing low foaming chemical all piping systems utilizing low foaming chemical  piping systems utilizing low foaming chemical piping systems utilizing low foaming chemical  systems utilizing low foaming chemical systems utilizing low foaming chemical  utilizing low foaming chemical utilizing low foaming chemical  low foaming chemical low foaming chemical  foaming chemical foaming chemical  chemical chemical detergents which shall not adversely affect system components. After flushing and cleaning, pressure  which shall not adversely affect system components. After flushing and cleaning, pressure which shall not adversely affect system components. After flushing and cleaning, pressure  shall not adversely affect system components. After flushing and cleaning, pressure shall not adversely affect system components. After flushing and cleaning, pressure  not adversely affect system components. After flushing and cleaning, pressure not adversely affect system components. After flushing and cleaning, pressure  adversely affect system components. After flushing and cleaning, pressure adversely affect system components. After flushing and cleaning, pressure  affect system components. After flushing and cleaning, pressure affect system components. After flushing and cleaning, pressure  system components. After flushing and cleaning, pressure system components. After flushing and cleaning, pressure  components. After flushing and cleaning, pressure components. After flushing and cleaning, pressure  After flushing and cleaning, pressure After flushing and cleaning, pressure  flushing and cleaning, pressure flushing and cleaning, pressure  and cleaning, pressure and cleaning, pressure  cleaning, pressure cleaning, pressure  pressure pressure test all HVAC piping systems. 3.19. Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance  ULC classified firestopping products by 3M or Hilti which have been tested in accordance ULC classified firestopping products by 3M or Hilti which have been tested in accordance  classified firestopping products by 3M or Hilti which have been tested in accordance classified firestopping products by 3M or Hilti which have been tested in accordance  firestopping products by 3M or Hilti which have been tested in accordance firestopping products by 3M or Hilti which have been tested in accordance  products by 3M or Hilti which have been tested in accordance products by 3M or Hilti which have been tested in accordance  by 3M or Hilti which have been tested in accordance by 3M or Hilti which have been tested in accordance  3M or Hilti which have been tested in accordance 3M or Hilti which have been tested in accordance  or Hilti which have been tested in accordance or Hilti which have been tested in accordance  Hilti which have been tested in accordance Hilti which have been tested in accordance  which have been tested in accordance which have been tested in accordance  have been tested in accordance have been tested in accordance  been tested in accordance been tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance with CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  install firestopping systems in accordance with the appropriate ULC system number install firestopping systems in accordance with the appropriate ULC system number  firestopping systems in accordance with the appropriate ULC system number firestopping systems in accordance with the appropriate ULC system number  systems in accordance with the appropriate ULC system number systems in accordance with the appropriate ULC system number  in accordance with the appropriate ULC system number in accordance with the appropriate ULC system number  accordance with the appropriate ULC system number accordance with the appropriate ULC system number  with the appropriate ULC system number with the appropriate ULC system number  the appropriate ULC system number the appropriate ULC system number  appropriate ULC system number appropriate ULC system number  ULC system number ULC system number  system number system number  number number for the products and type of penetration. 3.20. Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  that fire ratings of floors and walls are maintained, fill spaces between openings and pipes that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  fire ratings of floors and walls are maintained, fill spaces between openings and pipes fire ratings of floors and walls are maintained, fill spaces between openings and pipes  ratings of floors and walls are maintained, fill spaces between openings and pipes ratings of floors and walls are maintained, fill spaces between openings and pipes  of floors and walls are maintained, fill spaces between openings and pipes of floors and walls are maintained, fill spaces between openings and pipes  floors and walls are maintained, fill spaces between openings and pipes floors and walls are maintained, fill spaces between openings and pipes  and walls are maintained, fill spaces between openings and pipes and walls are maintained, fill spaces between openings and pipes  walls are maintained, fill spaces between openings and pipes walls are maintained, fill spaces between openings and pipes  are maintained, fill spaces between openings and pipes are maintained, fill spaces between openings and pipes  maintained, fill spaces between openings and pipes maintained, fill spaces between openings and pipes  fill spaces between openings and pipes fill spaces between openings and pipes  spaces between openings and pipes spaces between openings and pipes  between openings and pipes between openings and pipes  openings and pipes openings and pipes  and pipes and pipes  pipes pipes passing through fire separations. 4. CHEMICAL TREATMENT CHEMICAL TREATMENT 4.1. Perform cleaning and water treatment services under the supervision of a Water Treatment Specialist Perform cleaning and water treatment services under the supervision of a Water Treatment Specialist  cleaning and water treatment services under the supervision of a Water Treatment Specialist cleaning and water treatment services under the supervision of a Water Treatment Specialist  and water treatment services under the supervision of a Water Treatment Specialist and water treatment services under the supervision of a Water Treatment Specialist  water treatment services under the supervision of a Water Treatment Specialist water treatment services under the supervision of a Water Treatment Specialist  treatment services under the supervision of a Water Treatment Specialist treatment services under the supervision of a Water Treatment Specialist  services under the supervision of a Water Treatment Specialist services under the supervision of a Water Treatment Specialist  under the supervision of a Water Treatment Specialist under the supervision of a Water Treatment Specialist  the supervision of a Water Treatment Specialist the supervision of a Water Treatment Specialist  supervision of a Water Treatment Specialist supervision of a Water Treatment Specialist  of a Water Treatment Specialist of a Water Treatment Specialist  a Water Treatment Specialist a Water Treatment Specialist  Water Treatment Specialist Water Treatment Specialist  Treatment Specialist Treatment Specialist  Specialist Specialist who shall have a minimum of five (5) years continuous local experience in the supply and  shall have a minimum of five (5) years continuous local experience in the supply and shall have a minimum of five (5) years continuous local experience in the supply and  have a minimum of five (5) years continuous local experience in the supply and have a minimum of five (5) years continuous local experience in the supply and  a minimum of five (5) years continuous local experience in the supply and a minimum of five (5) years continuous local experience in the supply and  minimum of five (5) years continuous local experience in the supply and minimum of five (5) years continuous local experience in the supply and  of five (5) years continuous local experience in the supply and of five (5) years continuous local experience in the supply and  five (5) years continuous local experience in the supply and five (5) years continuous local experience in the supply and  (5) years continuous local experience in the supply and (5) years continuous local experience in the supply and  years continuous local experience in the supply and years continuous local experience in the supply and  continuous local experience in the supply and continuous local experience in the supply and  local experience in the supply and local experience in the supply and  experience in the supply and experience in the supply and  in the supply and in the supply and  the supply and the supply and  supply and supply and  and and installation of water treatment systems. 4.2. After completion of flush cleaning and pressure testing, chemically clean all piping systems utilizing After completion of flush cleaning and pressure testing, chemically clean all piping systems utilizing  completion of flush cleaning and pressure testing, chemically clean all piping systems utilizing completion of flush cleaning and pressure testing, chemically clean all piping systems utilizing  of flush cleaning and pressure testing, chemically clean all piping systems utilizing of flush cleaning and pressure testing, chemically clean all piping systems utilizing  flush cleaning and pressure testing, chemically clean all piping systems utilizing flush cleaning and pressure testing, chemically clean all piping systems utilizing  cleaning and pressure testing, chemically clean all piping systems utilizing cleaning and pressure testing, chemically clean all piping systems utilizing  and pressure testing, chemically clean all piping systems utilizing and pressure testing, chemically clean all piping systems utilizing  pressure testing, chemically clean all piping systems utilizing pressure testing, chemically clean all piping systems utilizing  testing, chemically clean all piping systems utilizing testing, chemically clean all piping systems utilizing  chemically clean all piping systems utilizing chemically clean all piping systems utilizing  clean all piping systems utilizing clean all piping systems utilizing  all piping systems utilizing all piping systems utilizing  piping systems utilizing piping systems utilizing  systems utilizing systems utilizing  utilizing utilizing low foaming chemical detergents which shall not adversely affect system components. 4.3. Provide each closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe Provide each closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  each closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe each closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe closed system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe system with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe with a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe a 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe 7.6 Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe Litre [2 US Gal.] capacity by-pass chemical feeder.  Pipe  [2 US Gal.] capacity by-pass chemical feeder.  Pipe [2 US Gal.] capacity by-pass chemical feeder.  Pipe  US Gal.] capacity by-pass chemical feeder.  Pipe US Gal.] capacity by-pass chemical feeder.  Pipe  Gal.] capacity by-pass chemical feeder.  Pipe Gal.] capacity by-pass chemical feeder.  Pipe  capacity by-pass chemical feeder.  Pipe capacity by-pass chemical feeder.  Pipe  by-pass chemical feeder.  Pipe by-pass chemical feeder.  Pipe  chemical feeder.  Pipe chemical feeder.  Pipe  feeder.  Pipe feeder.  Pipe   Pipe  Pipe Pipe across pumping system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  pumping system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain, pumping system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain, system and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain, and locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain, locate not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  not more than (1m) [3 ft.] above floor.  Pipe to floor drain, not more than (1m) [3 ft.] above floor.  Pipe to floor drain,  more than (1m) [3 ft.] above floor.  Pipe to floor drain, more than (1m) [3 ft.] above floor.  Pipe to floor drain,  than (1m) [3 ft.] above floor.  Pipe to floor drain, than (1m) [3 ft.] above floor.  Pipe to floor drain,  (1m) [3 ft.] above floor.  Pipe to floor drain, (1m) [3 ft.] above floor.  Pipe to floor drain,  [3 ft.] above floor.  Pipe to floor drain, [3 ft.] above floor.  Pipe to floor drain,  ft.] above floor.  Pipe to floor drain, ft.] above floor.  Pipe to floor drain,  above floor.  Pipe to floor drain, above floor.  Pipe to floor drain,  floor.  Pipe to floor drain, floor.  Pipe to floor drain,   Pipe to floor drain,  Pipe to floor drain, Pipe to floor drain,  to floor drain, to floor drain,  floor drain, floor drain,  drain, drain, using 20mm [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the  20mm [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the 20mm [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the  [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the [3/4"] pipe c/w ball valves.  Provide feeders with pressure rating suitable for the  pipe c/w ball valves.  Provide feeders with pressure rating suitable for the pipe c/w ball valves.  Provide feeders with pressure rating suitable for the  c/w ball valves.  Provide feeders with pressure rating suitable for the c/w ball valves.  Provide feeders with pressure rating suitable for the  ball valves.  Provide feeders with pressure rating suitable for the ball valves.  Provide feeders with pressure rating suitable for the  valves.  Provide feeders with pressure rating suitable for the valves.  Provide feeders with pressure rating suitable for the   Provide feeders with pressure rating suitable for the  Provide feeders with pressure rating suitable for the Provide feeders with pressure rating suitable for the  feeders with pressure rating suitable for the feeders with pressure rating suitable for the  with pressure rating suitable for the with pressure rating suitable for the  pressure rating suitable for the pressure rating suitable for the  rating suitable for the rating suitable for the  suitable for the suitable for the  for the for the  the the system working pressure 4.4. To compensate for initial losses of chemicals and water during startup of system, provide twice as To compensate for initial losses of chemicals and water during startup of system, provide twice as  compensate for initial losses of chemicals and water during startup of system, provide twice as compensate for initial losses of chemicals and water during startup of system, provide twice as  for initial losses of chemicals and water during startup of system, provide twice as for initial losses of chemicals and water during startup of system, provide twice as  initial losses of chemicals and water during startup of system, provide twice as initial losses of chemicals and water during startup of system, provide twice as  losses of chemicals and water during startup of system, provide twice as losses of chemicals and water during startup of system, provide twice as  of chemicals and water during startup of system, provide twice as of chemicals and water during startup of system, provide twice as  chemicals and water during startup of system, provide twice as chemicals and water during startup of system, provide twice as  and water during startup of system, provide twice as and water during startup of system, provide twice as  water during startup of system, provide twice as water during startup of system, provide twice as  during startup of system, provide twice as during startup of system, provide twice as  startup of system, provide twice as startup of system, provide twice as  of system, provide twice as of system, provide twice as  system, provide twice as system, provide twice as  provide twice as provide twice as  twice as twice as  as as much corrosion inhibitor and biocide as are necessary to treat systems 4.5. Maintain chemical levels from the time the system is filled after cleaning, up to Substantial Maintain chemical levels from the time the system is filled after cleaning, up to Substantial  chemical levels from the time the system is filled after cleaning, up to Substantial chemical levels from the time the system is filled after cleaning, up to Substantial  levels from the time the system is filled after cleaning, up to Substantial levels from the time the system is filled after cleaning, up to Substantial  from the time the system is filled after cleaning, up to Substantial from the time the system is filled after cleaning, up to Substantial  the time the system is filled after cleaning, up to Substantial the time the system is filled after cleaning, up to Substantial  time the system is filled after cleaning, up to Substantial time the system is filled after cleaning, up to Substantial  the system is filled after cleaning, up to Substantial the system is filled after cleaning, up to Substantial  system is filled after cleaning, up to Substantial system is filled after cleaning, up to Substantial  is filled after cleaning, up to Substantial is filled after cleaning, up to Substantial  filled after cleaning, up to Substantial filled after cleaning, up to Substantial  after cleaning, up to Substantial after cleaning, up to Substantial  cleaning, up to Substantial cleaning, up to Substantial  up to Substantial up to Substantial  to Substantial to Substantial  Substantial Substantial Performance of the Contract. 4.6. The water treatment specialist shall supply all necessary supervision during installation and shall The water treatment specialist shall supply all necessary supervision during installation and shall  water treatment specialist shall supply all necessary supervision during installation and shall water treatment specialist shall supply all necessary supervision during installation and shall  treatment specialist shall supply all necessary supervision during installation and shall treatment specialist shall supply all necessary supervision during installation and shall  specialist shall supply all necessary supervision during installation and shall specialist shall supply all necessary supervision during installation and shall  shall supply all necessary supervision during installation and shall shall supply all necessary supervision during installation and shall  supply all necessary supervision during installation and shall supply all necessary supervision during installation and shall  all necessary supervision during installation and shall all necessary supervision during installation and shall  necessary supervision during installation and shall necessary supervision during installation and shall  supervision during installation and shall supervision during installation and shall  during installation and shall during installation and shall  installation and shall installation and shall  and shall and shall  shall shall check the systems during construction. 4.7. Provide a service program from a specialist with the water treatment supplier/contractor for a Provide a service program from a specialist with the water treatment supplier/contractor for a  a service program from a specialist with the water treatment supplier/contractor for a a service program from a specialist with the water treatment supplier/contractor for a  service program from a specialist with the water treatment supplier/contractor for a service program from a specialist with the water treatment supplier/contractor for a  program from a specialist with the water treatment supplier/contractor for a program from a specialist with the water treatment supplier/contractor for a  from a specialist with the water treatment supplier/contractor for a from a specialist with the water treatment supplier/contractor for a  a specialist with the water treatment supplier/contractor for a a specialist with the water treatment supplier/contractor for a  specialist with the water treatment supplier/contractor for a specialist with the water treatment supplier/contractor for a  with the water treatment supplier/contractor for a with the water treatment supplier/contractor for a  the water treatment supplier/contractor for a the water treatment supplier/contractor for a  water treatment supplier/contractor for a water treatment supplier/contractor for a  treatment supplier/contractor for a treatment supplier/contractor for a  supplier/contractor for a supplier/contractor for a  for a for a  a a period of one year from Substantial Completion. Include initial water analysis and recommendations,  of one year from Substantial Completion. Include initial water analysis and recommendations, of one year from Substantial Completion. Include initial water analysis and recommendations,  one year from Substantial Completion. Include initial water analysis and recommendations, one year from Substantial Completion. Include initial water analysis and recommendations,  year from Substantial Completion. Include initial water analysis and recommendations, year from Substantial Completion. Include initial water analysis and recommendations,  from Substantial Completion. Include initial water analysis and recommendations, from Substantial Completion. Include initial water analysis and recommendations,  Substantial Completion. Include initial water analysis and recommendations, Substantial Completion. Include initial water analysis and recommendations,  Completion. Include initial water analysis and recommendations, Completion. Include initial water analysis and recommendations,  Include initial water analysis and recommendations, Include initial water analysis and recommendations,  initial water analysis and recommendations, initial water analysis and recommendations,  water analysis and recommendations, water analysis and recommendations,  analysis and recommendations, analysis and recommendations,  and recommendations, and recommendations,  recommendations, recommendations, service startup training of operating personnel and laboratory and technical assistance. 4.8. Provide service visits as required to stabilize and commission the systems and a minimum of one Provide service visits as required to stabilize and commission the systems and a minimum of one  service visits as required to stabilize and commission the systems and a minimum of one service visits as required to stabilize and commission the systems and a minimum of one  visits as required to stabilize and commission the systems and a minimum of one visits as required to stabilize and commission the systems and a minimum of one  as required to stabilize and commission the systems and a minimum of one as required to stabilize and commission the systems and a minimum of one  required to stabilize and commission the systems and a minimum of one required to stabilize and commission the systems and a minimum of one  to stabilize and commission the systems and a minimum of one to stabilize and commission the systems and a minimum of one  stabilize and commission the systems and a minimum of one stabilize and commission the systems and a minimum of one  and commission the systems and a minimum of one and commission the systems and a minimum of one  commission the systems and a minimum of one commission the systems and a minimum of one  the systems and a minimum of one the systems and a minimum of one  systems and a minimum of one systems and a minimum of one  and a minimum of one and a minimum of one  a minimum of one a minimum of one  minimum of one minimum of one  of one of one  one one visit per month by the Water Treatment Specialist for the year following Substantial Completion to  per month by the Water Treatment Specialist for the year following Substantial Completion to per month by the Water Treatment Specialist for the year following Substantial Completion to  month by the Water Treatment Specialist for the year following Substantial Completion to month by the Water Treatment Specialist for the year following Substantial Completion to  by the Water Treatment Specialist for the year following Substantial Completion to by the Water Treatment Specialist for the year following Substantial Completion to  the Water Treatment Specialist for the year following Substantial Completion to the Water Treatment Specialist for the year following Substantial Completion to  Water Treatment Specialist for the year following Substantial Completion to Water Treatment Specialist for the year following Substantial Completion to  Treatment Specialist for the year following Substantial Completion to Treatment Specialist for the year following Substantial Completion to  Specialist for the year following Substantial Completion to Specialist for the year following Substantial Completion to  for the year following Substantial Completion to for the year following Substantial Completion to  the year following Substantial Completion to the year following Substantial Completion to  year following Substantial Completion to year following Substantial Completion to  following Substantial Completion to following Substantial Completion to  Substantial Completion to Substantial Completion to  Completion to Completion to  to to ensure that a proper treatment program is maintained.  Perform corrosion tests to verify  that a proper treatment program is maintained.  Perform corrosion tests to verify that a proper treatment program is maintained.  Perform corrosion tests to verify  a proper treatment program is maintained.  Perform corrosion tests to verify a proper treatment program is maintained.  Perform corrosion tests to verify  proper treatment program is maintained.  Perform corrosion tests to verify proper treatment program is maintained.  Perform corrosion tests to verify  treatment program is maintained.  Perform corrosion tests to verify treatment program is maintained.  Perform corrosion tests to verify  program is maintained.  Perform corrosion tests to verify program is maintained.  Perform corrosion tests to verify  is maintained.  Perform corrosion tests to verify is maintained.  Perform corrosion tests to verify  maintained.  Perform corrosion tests to verify maintained.  Perform corrosion tests to verify   Perform corrosion tests to verify  Perform corrosion tests to verify Perform corrosion tests to verify  corrosion tests to verify corrosion tests to verify  tests to verify tests to verify  to verify to verify  verify verify performance requirements are being achieved.  Document recommendations and submit a written  requirements are being achieved.  Document recommendations and submit a written requirements are being achieved.  Document recommendations and submit a written  are being achieved.  Document recommendations and submit a written are being achieved.  Document recommendations and submit a written  being achieved.  Document recommendations and submit a written being achieved.  Document recommendations and submit a written  achieved.  Document recommendations and submit a written achieved.  Document recommendations and submit a written   Document recommendations and submit a written  Document recommendations and submit a written Document recommendations and submit a written  recommendations and submit a written recommendations and submit a written  and submit a written and submit a written  submit a written submit a written  a written a written  written written report to the Owner's representative after each visit. 5. GAS PIPING SYSTEMS  GAS PIPING SYSTEMS  5.1. Provide all labour, materials, products, equipment and services to supply and install the natural gas Provide all labour, materials, products, equipment and services to supply and install the natural gas  all labour, materials, products, equipment and services to supply and install the natural gas all labour, materials, products, equipment and services to supply and install the natural gas  labour, materials, products, equipment and services to supply and install the natural gas labour, materials, products, equipment and services to supply and install the natural gas  materials, products, equipment and services to supply and install the natural gas materials, products, equipment and services to supply and install the natural gas  products, equipment and services to supply and install the natural gas products, equipment and services to supply and install the natural gas  equipment and services to supply and install the natural gas equipment and services to supply and install the natural gas  and services to supply and install the natural gas and services to supply and install the natural gas  services to supply and install the natural gas services to supply and install the natural gas  to supply and install the natural gas to supply and install the natural gas  supply and install the natural gas supply and install the natural gas  and install the natural gas and install the natural gas  install the natural gas install the natural gas  the natural gas the natural gas  natural gas natural gas  gas gas piping system indicated on the Drawings and specified in this Section of the Specifications.  5.2. Install natural gas system only with fitters certified to Natural Gas and Propane Installation Code Install natural gas system only with fitters certified to Natural Gas and Propane Installation Code  natural gas system only with fitters certified to Natural Gas and Propane Installation Code natural gas system only with fitters certified to Natural Gas and Propane Installation Code  gas system only with fitters certified to Natural Gas and Propane Installation Code gas system only with fitters certified to Natural Gas and Propane Installation Code  system only with fitters certified to Natural Gas and Propane Installation Code system only with fitters certified to Natural Gas and Propane Installation Code  only with fitters certified to Natural Gas and Propane Installation Code only with fitters certified to Natural Gas and Propane Installation Code  with fitters certified to Natural Gas and Propane Installation Code with fitters certified to Natural Gas and Propane Installation Code  fitters certified to Natural Gas and Propane Installation Code fitters certified to Natural Gas and Propane Installation Code  certified to Natural Gas and Propane Installation Code certified to Natural Gas and Propane Installation Code  to Natural Gas and Propane Installation Code to Natural Gas and Propane Installation Code  Natural Gas and Propane Installation Code Natural Gas and Propane Installation Code  Gas and Propane Installation Code Gas and Propane Installation Code  and Propane Installation Code and Propane Installation Code  Propane Installation Code Propane Installation Code  Installation Code Installation Code  Code Code requirements.  5.3. If necessary, arrange and pay for a gas service to the building, including regulating station gas If necessary, arrange and pay for a gas service to the building, including regulating station gas  necessary, arrange and pay for a gas service to the building, including regulating station gas necessary, arrange and pay for a gas service to the building, including regulating station gas  arrange and pay for a gas service to the building, including regulating station gas arrange and pay for a gas service to the building, including regulating station gas  and pay for a gas service to the building, including regulating station gas and pay for a gas service to the building, including regulating station gas  pay for a gas service to the building, including regulating station gas pay for a gas service to the building, including regulating station gas  for a gas service to the building, including regulating station gas for a gas service to the building, including regulating station gas  a gas service to the building, including regulating station gas a gas service to the building, including regulating station gas  gas service to the building, including regulating station gas gas service to the building, including regulating station gas  service to the building, including regulating station gas service to the building, including regulating station gas  to the building, including regulating station gas to the building, including regulating station gas  the building, including regulating station gas the building, including regulating station gas  building, including regulating station gas building, including regulating station gas  including regulating station gas including regulating station gas  regulating station gas regulating station gas  station gas station gas  gas gas meter, and associated accessories. 5.4. Provide all equipment and materials required for the building natural gas distribution systems in Provide all equipment and materials required for the building natural gas distribution systems in  all equipment and materials required for the building natural gas distribution systems in all equipment and materials required for the building natural gas distribution systems in  equipment and materials required for the building natural gas distribution systems in equipment and materials required for the building natural gas distribution systems in  and materials required for the building natural gas distribution systems in and materials required for the building natural gas distribution systems in  materials required for the building natural gas distribution systems in materials required for the building natural gas distribution systems in  required for the building natural gas distribution systems in required for the building natural gas distribution systems in  for the building natural gas distribution systems in for the building natural gas distribution systems in  the building natural gas distribution systems in the building natural gas distribution systems in  building natural gas distribution systems in building natural gas distribution systems in  natural gas distribution systems in natural gas distribution systems in  gas distribution systems in gas distribution systems in  distribution systems in distribution systems in  systems in systems in  in in accordance with the requirements of the current version of Natural Gas and Propane Installation  with the requirements of the current version of Natural Gas and Propane Installation with the requirements of the current version of Natural Gas and Propane Installation  the requirements of the current version of Natural Gas and Propane Installation the requirements of the current version of Natural Gas and Propane Installation  requirements of the current version of Natural Gas and Propane Installation requirements of the current version of Natural Gas and Propane Installation  of the current version of Natural Gas and Propane Installation of the current version of Natural Gas and Propane Installation  the current version of Natural Gas and Propane Installation the current version of Natural Gas and Propane Installation  current version of Natural Gas and Propane Installation current version of Natural Gas and Propane Installation  version of Natural Gas and Propane Installation version of Natural Gas and Propane Installation  of Natural Gas and Propane Installation of Natural Gas and Propane Installation  Natural Gas and Propane Installation Natural Gas and Propane Installation  Gas and Propane Installation Gas and Propane Installation  and Propane Installation and Propane Installation  Propane Installation Propane Installation  Installation Installation Code.  5.5. Provide complete natural gas system, to CSA and CGA requirements. Provide complete natural gas system, to CSA and CGA requirements. 5.6. Provide pressure reducing, regulating and relief valving required for compatibility between equipment Provide pressure reducing, regulating and relief valving required for compatibility between equipment  pressure reducing, regulating and relief valving required for compatibility between equipment pressure reducing, regulating and relief valving required for compatibility between equipment  reducing, regulating and relief valving required for compatibility between equipment reducing, regulating and relief valving required for compatibility between equipment  regulating and relief valving required for compatibility between equipment regulating and relief valving required for compatibility between equipment  and relief valving required for compatibility between equipment and relief valving required for compatibility between equipment  relief valving required for compatibility between equipment relief valving required for compatibility between equipment  valving required for compatibility between equipment valving required for compatibility between equipment  required for compatibility between equipment required for compatibility between equipment  for compatibility between equipment for compatibility between equipment  compatibility between equipment compatibility between equipment  between equipment between equipment  equipment equipment and building natural gas distribution system. 5.7. Provide gas pressure reducing station(s) where noted on Drawings and where required to reduce Provide gas pressure reducing station(s) where noted on Drawings and where required to reduce  gas pressure reducing station(s) where noted on Drawings and where required to reduce gas pressure reducing station(s) where noted on Drawings and where required to reduce  pressure reducing station(s) where noted on Drawings and where required to reduce pressure reducing station(s) where noted on Drawings and where required to reduce  reducing station(s) where noted on Drawings and where required to reduce reducing station(s) where noted on Drawings and where required to reduce  station(s) where noted on Drawings and where required to reduce station(s) where noted on Drawings and where required to reduce  where noted on Drawings and where required to reduce where noted on Drawings and where required to reduce  noted on Drawings and where required to reduce noted on Drawings and where required to reduce  on Drawings and where required to reduce on Drawings and where required to reduce  Drawings and where required to reduce Drawings and where required to reduce  and where required to reduce and where required to reduce  where required to reduce where required to reduce  required to reduce required to reduce  to reduce to reduce  reduce reduce building Distribution system pressures to appliance operating pressure ranges. 5.8. Pressure regulators shall be spring-loaded self-operated design and shall be tight closing with Pressure regulators shall be spring-loaded self-operated design and shall be tight closing with  regulators shall be spring-loaded self-operated design and shall be tight closing with regulators shall be spring-loaded self-operated design and shall be tight closing with  shall be spring-loaded self-operated design and shall be tight closing with shall be spring-loaded self-operated design and shall be tight closing with  be spring-loaded self-operated design and shall be tight closing with be spring-loaded self-operated design and shall be tight closing with  spring-loaded self-operated design and shall be tight closing with spring-loaded self-operated design and shall be tight closing with  self-operated design and shall be tight closing with self-operated design and shall be tight closing with  design and shall be tight closing with design and shall be tight closing with  and shall be tight closing with and shall be tight closing with  shall be tight closing with shall be tight closing with  be tight closing with be tight closing with  tight closing with tight closing with  closing with closing with  with with replaceable orifices and discs and concealed accessible manual adjustment. Valve bodies shall be  orifices and discs and concealed accessible manual adjustment. Valve bodies shall be orifices and discs and concealed accessible manual adjustment. Valve bodies shall be  and discs and concealed accessible manual adjustment. Valve bodies shall be and discs and concealed accessible manual adjustment. Valve bodies shall be  discs and concealed accessible manual adjustment. Valve bodies shall be discs and concealed accessible manual adjustment. Valve bodies shall be  and concealed accessible manual adjustment. Valve bodies shall be and concealed accessible manual adjustment. Valve bodies shall be  concealed accessible manual adjustment. Valve bodies shall be concealed accessible manual adjustment. Valve bodies shall be  accessible manual adjustment. Valve bodies shall be accessible manual adjustment. Valve bodies shall be  manual adjustment. Valve bodies shall be manual adjustment. Valve bodies shall be  adjustment. Valve bodies shall be adjustment. Valve bodies shall be  Valve bodies shall be Valve bodies shall be  bodies shall be bodies shall be  shall be shall be  be be cast iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  kPa} [150 psig] gas pressure and all valve materials shall be epoxy kPa} [150 psig] gas pressure and all valve materials shall be epoxy  [150 psig] gas pressure and all valve materials shall be epoxy [150 psig] gas pressure and all valve materials shall be epoxy  psig] gas pressure and all valve materials shall be epoxy psig] gas pressure and all valve materials shall be epoxy  gas pressure and all valve materials shall be epoxy gas pressure and all valve materials shall be epoxy  pressure and all valve materials shall be epoxy pressure and all valve materials shall be epoxy  and all valve materials shall be epoxy and all valve materials shall be epoxy  all valve materials shall be epoxy all valve materials shall be epoxy  valve materials shall be epoxy valve materials shall be epoxy  materials shall be epoxy materials shall be epoxy  shall be epoxy shall be epoxy  be epoxy be epoxy  epoxy epoxy painted to resist corrosive ambient conditions.  5.9. Provide gas pressure relief stations downstream of all pressure reducing stations where required.  Provide gas pressure relief stations downstream of all pressure reducing stations where required.  5.10. Provide relief valves of spring-loaded design with throttling characteristics to reduce system pressure Provide relief valves of spring-loaded design with throttling characteristics to reduce system pressure  relief valves of spring-loaded design with throttling characteristics to reduce system pressure relief valves of spring-loaded design with throttling characteristics to reduce system pressure  valves of spring-loaded design with throttling characteristics to reduce system pressure valves of spring-loaded design with throttling characteristics to reduce system pressure  of spring-loaded design with throttling characteristics to reduce system pressure of spring-loaded design with throttling characteristics to reduce system pressure  spring-loaded design with throttling characteristics to reduce system pressure spring-loaded design with throttling characteristics to reduce system pressure  design with throttling characteristics to reduce system pressure design with throttling characteristics to reduce system pressure  with throttling characteristics to reduce system pressure with throttling characteristics to reduce system pressure  throttling characteristics to reduce system pressure throttling characteristics to reduce system pressure  characteristics to reduce system pressure characteristics to reduce system pressure  to reduce system pressure to reduce system pressure  reduce system pressure reduce system pressure  system pressure system pressure  pressure pressure surges. Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  be cast iron rated for {1034 kPa} [150 psig] gas pressure with be cast iron rated for {1034 kPa} [150 psig] gas pressure with  cast iron rated for {1034 kPa} [150 psig] gas pressure with cast iron rated for {1034 kPa} [150 psig] gas pressure with  iron rated for {1034 kPa} [150 psig] gas pressure with iron rated for {1034 kPa} [150 psig] gas pressure with  rated for {1034 kPa} [150 psig] gas pressure with rated for {1034 kPa} [150 psig] gas pressure with  for {1034 kPa} [150 psig] gas pressure with for {1034 kPa} [150 psig] gas pressure with  {1034 kPa} [150 psig] gas pressure with {1034 kPa} [150 psig] gas pressure with  kPa} [150 psig] gas pressure with kPa} [150 psig] gas pressure with  [150 psig] gas pressure with [150 psig] gas pressure with  psig] gas pressure with psig] gas pressure with  gas pressure with gas pressure with  pressure with pressure with  with with replaceable orifices and discs and concealed accessible manual adjustment. All valve materials shall  orifices and discs and concealed accessible manual adjustment. All valve materials shall orifices and discs and concealed accessible manual adjustment. All valve materials shall  and discs and concealed accessible manual adjustment. All valve materials shall and discs and concealed accessible manual adjustment. All valve materials shall  discs and concealed accessible manual adjustment. All valve materials shall discs and concealed accessible manual adjustment. All valve materials shall  and concealed accessible manual adjustment. All valve materials shall and concealed accessible manual adjustment. All valve materials shall  concealed accessible manual adjustment. All valve materials shall concealed accessible manual adjustment. All valve materials shall  accessible manual adjustment. All valve materials shall accessible manual adjustment. All valve materials shall  manual adjustment. All valve materials shall manual adjustment. All valve materials shall  adjustment. All valve materials shall adjustment. All valve materials shall  All valve materials shall All valve materials shall  valve materials shall valve materials shall  materials shall materials shall  shall shall be epoxy painted to resist corrosive ambient conditions.  5.11. Install natural gas service to meet Natural Gas and Propane Installation Code and all authorities Install natural gas service to meet Natural Gas and Propane Installation Code and all authorities  natural gas service to meet Natural Gas and Propane Installation Code and all authorities natural gas service to meet Natural Gas and Propane Installation Code and all authorities  gas service to meet Natural Gas and Propane Installation Code and all authorities gas service to meet Natural Gas and Propane Installation Code and all authorities  service to meet Natural Gas and Propane Installation Code and all authorities service to meet Natural Gas and Propane Installation Code and all authorities  to meet Natural Gas and Propane Installation Code and all authorities to meet Natural Gas and Propane Installation Code and all authorities  meet Natural Gas and Propane Installation Code and all authorities meet Natural Gas and Propane Installation Code and all authorities  Natural Gas and Propane Installation Code and all authorities Natural Gas and Propane Installation Code and all authorities  Gas and Propane Installation Code and all authorities Gas and Propane Installation Code and all authorities  and Propane Installation Code and all authorities and Propane Installation Code and all authorities  Propane Installation Code and all authorities Propane Installation Code and all authorities  Installation Code and all authorities Installation Code and all authorities  Code and all authorities Code and all authorities  and all authorities and all authorities  all authorities all authorities  authorities authorities having jurisdiction. 5.12. Provide 25mm  [1" ] opening at the top and bottom of any chase containing a gas pipe. Provide 25mm  [1" ] opening at the top and bottom of any chase containing a gas pipe.5.13. Distribute gas within the building at 7"w.c. Distribute gas within the building at 7"w.c. 5.14. Select pressure reducing valves to maintain downstream pressures within +5% range of setting. Select pressure reducing valves to maintain downstream pressures within +5% range of setting.  pressure reducing valves to maintain downstream pressures within +5% range of setting. pressure reducing valves to maintain downstream pressures within +5% range of setting.  reducing valves to maintain downstream pressures within +5% range of setting. reducing valves to maintain downstream pressures within +5% range of setting.  valves to maintain downstream pressures within +5% range of setting. valves to maintain downstream pressures within +5% range of setting.  to maintain downstream pressures within +5% range of setting. to maintain downstream pressures within +5% range of setting.  maintain downstream pressures within +5% range of setting. maintain downstream pressures within +5% range of setting.  downstream pressures within +5% range of setting. downstream pressures within +5% range of setting.  pressures within +5% range of setting. pressures within +5% range of setting.  within +5% range of setting. within +5% range of setting.  +5% range of setting. +5% range of setting.  range of setting. range of setting.  of setting. of setting.  setting. setting. Submit sizing data for each valve with Shop Drawings.  5.15. Select pressure relief valves for the maximum capacity of the pressure reducing station served plus Select pressure relief valves for the maximum capacity of the pressure reducing station served plus  pressure relief valves for the maximum capacity of the pressure reducing station served plus pressure relief valves for the maximum capacity of the pressure reducing station served plus  relief valves for the maximum capacity of the pressure reducing station served plus relief valves for the maximum capacity of the pressure reducing station served plus  valves for the maximum capacity of the pressure reducing station served plus valves for the maximum capacity of the pressure reducing station served plus  for the maximum capacity of the pressure reducing station served plus for the maximum capacity of the pressure reducing station served plus  the maximum capacity of the pressure reducing station served plus the maximum capacity of the pressure reducing station served plus  maximum capacity of the pressure reducing station served plus maximum capacity of the pressure reducing station served plus  capacity of the pressure reducing station served plus capacity of the pressure reducing station served plus  of the pressure reducing station served plus of the pressure reducing station served plus  the pressure reducing station served plus the pressure reducing station served plus  pressure reducing station served plus pressure reducing station served plus  reducing station served plus reducing station served plus  station served plus station served plus  served plus served plus  plus plus not less than 25%. Submit sizing data for each valve with Shop Drawings. 5.16. Pipe all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of Pipe all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  vents individually to outdoors. Size piping for a maximum pressure drop of 10% of vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  individually to outdoors. Size piping for a maximum pressure drop of 10% of individually to outdoors. Size piping for a maximum pressure drop of 10% of  to outdoors. Size piping for a maximum pressure drop of 10% of to outdoors. Size piping for a maximum pressure drop of 10% of  outdoors. Size piping for a maximum pressure drop of 10% of outdoors. Size piping for a maximum pressure drop of 10% of  Size piping for a maximum pressure drop of 10% of Size piping for a maximum pressure drop of 10% of  piping for a maximum pressure drop of 10% of piping for a maximum pressure drop of 10% of  for a maximum pressure drop of 10% of for a maximum pressure drop of 10% of  a maximum pressure drop of 10% of a maximum pressure drop of 10% of  maximum pressure drop of 10% of maximum pressure drop of 10% of  pressure drop of 10% of pressure drop of 10% of  drop of 10% of drop of 10% of  of 10% of of 10% of  10% of 10% of  of of the pressure reducing valve setpoint gauge pressure with a 25% capacity safety factor.  5.17. Provide upstream and downstream isolating valves and pressure gauges complete with gauge cocks Provide upstream and downstream isolating valves and pressure gauges complete with gauge cocks  upstream and downstream isolating valves and pressure gauges complete with gauge cocks upstream and downstream isolating valves and pressure gauges complete with gauge cocks  and downstream isolating valves and pressure gauges complete with gauge cocks and downstream isolating valves and pressure gauges complete with gauge cocks  downstream isolating valves and pressure gauges complete with gauge cocks downstream isolating valves and pressure gauges complete with gauge cocks  isolating valves and pressure gauges complete with gauge cocks isolating valves and pressure gauges complete with gauge cocks  valves and pressure gauges complete with gauge cocks valves and pressure gauges complete with gauge cocks  and pressure gauges complete with gauge cocks and pressure gauges complete with gauge cocks  pressure gauges complete with gauge cocks pressure gauges complete with gauge cocks  gauges complete with gauge cocks gauges complete with gauge cocks  complete with gauge cocks complete with gauge cocks  with gauge cocks with gauge cocks  gauge cocks gauge cocks  cocks cocks at all pressure reducing stations. Connect relief valves so that they cannot be isolated from the  all pressure reducing stations. Connect relief valves so that they cannot be isolated from the all pressure reducing stations. Connect relief valves so that they cannot be isolated from the  pressure reducing stations. Connect relief valves so that they cannot be isolated from the pressure reducing stations. Connect relief valves so that they cannot be isolated from the  reducing stations. Connect relief valves so that they cannot be isolated from the reducing stations. Connect relief valves so that they cannot be isolated from the  stations. Connect relief valves so that they cannot be isolated from the stations. Connect relief valves so that they cannot be isolated from the  Connect relief valves so that they cannot be isolated from the Connect relief valves so that they cannot be isolated from the  relief valves so that they cannot be isolated from the relief valves so that they cannot be isolated from the  valves so that they cannot be isolated from the valves so that they cannot be isolated from the  so that they cannot be isolated from the so that they cannot be isolated from the  that they cannot be isolated from the that they cannot be isolated from the  they cannot be isolated from the they cannot be isolated from the  cannot be isolated from the cannot be isolated from the  be isolated from the be isolated from the  isolated from the isolated from the  from the from the  the the appliances which they serve. 5.18. Provide supports (roof supports Dura Block or pressure treated wood blocks complete with rigid Provide supports (roof supports Dura Block or pressure treated wood blocks complete with rigid  supports (roof supports Dura Block or pressure treated wood blocks complete with rigid supports (roof supports Dura Block or pressure treated wood blocks complete with rigid  (roof supports Dura Block or pressure treated wood blocks complete with rigid (roof supports Dura Block or pressure treated wood blocks complete with rigid  supports Dura Block or pressure treated wood blocks complete with rigid supports Dura Block or pressure treated wood blocks complete with rigid  Dura Block or pressure treated wood blocks complete with rigid Dura Block or pressure treated wood blocks complete with rigid  Block or pressure treated wood blocks complete with rigid Block or pressure treated wood blocks complete with rigid  or pressure treated wood blocks complete with rigid or pressure treated wood blocks complete with rigid  pressure treated wood blocks complete with rigid pressure treated wood blocks complete with rigid  treated wood blocks complete with rigid treated wood blocks complete with rigid  wood blocks complete with rigid wood blocks complete with rigid  blocks complete with rigid blocks complete with rigid  complete with rigid complete with rigid  with rigid with rigid  rigid rigid insulation at bottom of block) at maximum spacing as follows: 20mm [3/4 in.] - 25mm [1 in.] : 2.4m [8 ft.] 30mm [1-1/4 in.] - 65mm [2-1/2 in.] : 3m [10 ft.] 5.19. Anchor gas piping supports as per OBC, CSA, and seismic requirements. Anchor gas piping supports as per OBC, CSA, and seismic requirements. 5.20. Connect gas piping to all gas fired equipment. Connect gas piping to all gas fired equipment. 5.21. Paint gas service piping to meet code requirements.  Paint gas service piping to meet code requirements.  5.22. BASE BUILDING Gas components and equipment removed shall be turned over to the landlord/owner BASE BUILDING Gas components and equipment removed shall be turned over to the landlord/owner  BUILDING Gas components and equipment removed shall be turned over to the landlord/owner BUILDING Gas components and equipment removed shall be turned over to the landlord/owner  Gas components and equipment removed shall be turned over to the landlord/owner Gas components and equipment removed shall be turned over to the landlord/owner  components and equipment removed shall be turned over to the landlord/owner components and equipment removed shall be turned over to the landlord/owner  and equipment removed shall be turned over to the landlord/owner and equipment removed shall be turned over to the landlord/owner  equipment removed shall be turned over to the landlord/owner equipment removed shall be turned over to the landlord/owner  removed shall be turned over to the landlord/owner removed shall be turned over to the landlord/owner  shall be turned over to the landlord/owner shall be turned over to the landlord/owner  be turned over to the landlord/owner be turned over to the landlord/owner  turned over to the landlord/owner turned over to the landlord/owner  over to the landlord/owner over to the landlord/owner  to the landlord/owner to the landlord/owner  the landlord/owner the landlord/owner  landlord/owner landlord/owner at their directions. 6. PLUMBING SYSTEM PLUMBING SYSTEM 6.1. EXISTING SANITARY DRAIN locations and invert elevations shall be verified on site prior to EXISTING SANITARY DRAIN locations and invert elevations shall be verified on site prior to  SANITARY DRAIN locations and invert elevations shall be verified on site prior to SANITARY DRAIN locations and invert elevations shall be verified on site prior to  DRAIN locations and invert elevations shall be verified on site prior to DRAIN locations and invert elevations shall be verified on site prior to  locations and invert elevations shall be verified on site prior to locations and invert elevations shall be verified on site prior to  and invert elevations shall be verified on site prior to and invert elevations shall be verified on site prior to  invert elevations shall be verified on site prior to invert elevations shall be verified on site prior to  elevations shall be verified on site prior to elevations shall be verified on site prior to  shall be verified on site prior to shall be verified on site prior to  be verified on site prior to be verified on site prior to  verified on site prior to verified on site prior to  on site prior to on site prior to  site prior to site prior to  prior to prior to  to to commencement of work. 6.2. PIPING MATERIALS: PIPING MATERIALS: 6.2.1. Domestic hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony Domestic hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  water piping - type "L" copper with copper fittings use 95/5 tin/antimony water piping - type "L" copper with copper fittings use 95/5 tin/antimony  piping - type "L" copper with copper fittings use 95/5 tin/antimony piping - type "L" copper with copper fittings use 95/5 tin/antimony  - type "L" copper with copper fittings use 95/5 tin/antimony - type "L" copper with copper fittings use 95/5 tin/antimony  type "L" copper with copper fittings use 95/5 tin/antimony type "L" copper with copper fittings use 95/5 tin/antimony  "L" copper with copper fittings use 95/5 tin/antimony "L" copper with copper fittings use 95/5 tin/antimony  copper with copper fittings use 95/5 tin/antimony copper with copper fittings use 95/5 tin/antimony  with copper fittings use 95/5 tin/antimony with copper fittings use 95/5 tin/antimony  copper fittings use 95/5 tin/antimony copper fittings use 95/5 tin/antimony  fittings use 95/5 tin/antimony fittings use 95/5 tin/antimony  use 95/5 tin/antimony use 95/5 tin/antimony  95/5 tin/antimony 95/5 tin/antimony  tin/antimony tin/antimony solder. Provide type "K" soft copper piping without joints below ground. 6.2.2. Drainage and Vent Piping (60mm [2-1/2"] and smaller): Drainage and Vent Piping (60mm [2-1/2"] and smaller): 6.2.2.1. Sanitary piping, above ground - DWV copper pipe with drainage fittings and 50/50 solder joints. Sanitary piping, above ground - DWV copper pipe with drainage fittings and 50/50 solder joints. 6.2.2.2. Sanitary piping, below ground - Type L copper with 50/50 solder joints. Sanitary piping, below ground - Type L copper with 50/50 solder joints. 6.2.2.3. Vent piping, above ground - DWV copper pipe with drainage fittings, 50/50 solder joints. Vent piping, above ground - DWV copper pipe with drainage fittings, 50/50 solder joints. 6.2.2.4. Vent piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder Vent piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  below ground - Type L copper pipe with wrought copper fittings and 50/50 solder below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  ground - Type L copper pipe with wrought copper fittings and 50/50 solder ground - Type L copper pipe with wrought copper fittings and 50/50 solder  - Type L copper pipe with wrought copper fittings and 50/50 solder - Type L copper pipe with wrought copper fittings and 50/50 solder  Type L copper pipe with wrought copper fittings and 50/50 solder Type L copper pipe with wrought copper fittings and 50/50 solder  L copper pipe with wrought copper fittings and 50/50 solder L copper pipe with wrought copper fittings and 50/50 solder  copper pipe with wrought copper fittings and 50/50 solder copper pipe with wrought copper fittings and 50/50 solder  pipe with wrought copper fittings and 50/50 solder pipe with wrought copper fittings and 50/50 solder  with wrought copper fittings and 50/50 solder with wrought copper fittings and 50/50 solder  wrought copper fittings and 50/50 solder wrought copper fittings and 50/50 solder  copper fittings and 50/50 solder copper fittings and 50/50 solder  fittings and 50/50 solder fittings and 50/50 solder  and 50/50 solder and 50/50 solder  50/50 solder 50/50 solder  solder solder joints. 6.2.3. Drainage and Vent Piping (75mm [3"] and larger): Drainage and Vent Piping (75mm [3"] and larger): 6.2.3.1. Sanitary piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Sanitary piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.2. Sanitary piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Sanitary piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.3. Vent piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Vent piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.4. Vent piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Vent piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.3. Ball valves are to be solid ball style only. Ball valves are to be solid ball style only. 6.4. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. 6.5. Provide all bronze ball type shut off valves on main and branch lines and isolating valves for each Provide all bronze ball type shut off valves on main and branch lines and isolating valves for each  all bronze ball type shut off valves on main and branch lines and isolating valves for each all bronze ball type shut off valves on main and branch lines and isolating valves for each  bronze ball type shut off valves on main and branch lines and isolating valves for each bronze ball type shut off valves on main and branch lines and isolating valves for each  ball type shut off valves on main and branch lines and isolating valves for each ball type shut off valves on main and branch lines and isolating valves for each  type shut off valves on main and branch lines and isolating valves for each type shut off valves on main and branch lines and isolating valves for each  shut off valves on main and branch lines and isolating valves for each shut off valves on main and branch lines and isolating valves for each  off valves on main and branch lines and isolating valves for each off valves on main and branch lines and isolating valves for each  valves on main and branch lines and isolating valves for each valves on main and branch lines and isolating valves for each  on main and branch lines and isolating valves for each on main and branch lines and isolating valves for each  main and branch lines and isolating valves for each main and branch lines and isolating valves for each  and branch lines and isolating valves for each and branch lines and isolating valves for each  branch lines and isolating valves for each branch lines and isolating valves for each  lines and isolating valves for each lines and isolating valves for each  and isolating valves for each and isolating valves for each  isolating valves for each isolating valves for each  valves for each valves for each  for each for each  each each individual plumbing fixture served. 6.6. Plumbing fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike Plumbing fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike  fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike  shall be new, of first quality, in perfect condition and installed in best workmanlike shall be new, of first quality, in perfect condition and installed in best workmanlike  be new, of first quality, in perfect condition and installed in best workmanlike be new, of first quality, in perfect condition and installed in best workmanlike  new, of first quality, in perfect condition and installed in best workmanlike new, of first quality, in perfect condition and installed in best workmanlike  of first quality, in perfect condition and installed in best workmanlike of first quality, in perfect condition and installed in best workmanlike  first quality, in perfect condition and installed in best workmanlike first quality, in perfect condition and installed in best workmanlike  quality, in perfect condition and installed in best workmanlike quality, in perfect condition and installed in best workmanlike  in perfect condition and installed in best workmanlike in perfect condition and installed in best workmanlike  perfect condition and installed in best workmanlike perfect condition and installed in best workmanlike  condition and installed in best workmanlike condition and installed in best workmanlike  and installed in best workmanlike and installed in best workmanlike  installed in best workmanlike installed in best workmanlike  in best workmanlike in best workmanlike  best workmanlike best workmanlike  workmanlike workmanlike manner. Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  fixture quantities and locations with Architect's/Designer's drawings. Reuse of fixture quantities and locations with Architect's/Designer's drawings. Reuse of  quantities and locations with Architect's/Designer's drawings. Reuse of quantities and locations with Architect's/Designer's drawings. Reuse of  and locations with Architect's/Designer's drawings. Reuse of and locations with Architect's/Designer's drawings. Reuse of  locations with Architect's/Designer's drawings. Reuse of locations with Architect's/Designer's drawings. Reuse of  with Architect's/Designer's drawings. Reuse of with Architect's/Designer's drawings. Reuse of  Architect's/Designer's drawings. Reuse of Architect's/Designer's drawings. Reuse of  drawings. Reuse of drawings. Reuse of  Reuse of Reuse of  of of domestic water heater is not permitted. 6.7. Provide di-electric couplings for connection of dissimilar piping materials. Provide di-electric couplings for connection of dissimilar piping materials. 6.8. Trap seal primer must be provided on all new Floor Drains, Funnel Floor Drains and Hub Drains. Trap seal primer must be provided on all new Floor Drains, Funnel Floor Drains and Hub Drains. 6.9. Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance  ULC classified firestopping products by 3M or Hilti which have been tested in accordance ULC classified firestopping products by 3M or Hilti which have been tested in accordance  classified firestopping products by 3M or Hilti which have been tested in accordance classified firestopping products by 3M or Hilti which have been tested in accordance  firestopping products by 3M or Hilti which have been tested in accordance firestopping products by 3M or Hilti which have been tested in accordance  products by 3M or Hilti which have been tested in accordance products by 3M or Hilti which have been tested in accordance  by 3M or Hilti which have been tested in accordance by 3M or Hilti which have been tested in accordance  3M or Hilti which have been tested in accordance 3M or Hilti which have been tested in accordance  or Hilti which have been tested in accordance or Hilti which have been tested in accordance  Hilti which have been tested in accordance Hilti which have been tested in accordance  which have been tested in accordance which have been tested in accordance  have been tested in accordance have been tested in accordance  been tested in accordance been tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance with CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  install firestopping systems in accordance with the appropriate ULC system number install firestopping systems in accordance with the appropriate ULC system number  firestopping systems in accordance with the appropriate ULC system number firestopping systems in accordance with the appropriate ULC system number  systems in accordance with the appropriate ULC system number systems in accordance with the appropriate ULC system number  in accordance with the appropriate ULC system number in accordance with the appropriate ULC system number  accordance with the appropriate ULC system number accordance with the appropriate ULC system number  with the appropriate ULC system number with the appropriate ULC system number  the appropriate ULC system number the appropriate ULC system number  appropriate ULC system number appropriate ULC system number  ULC system number ULC system number  system number system number  number number for the products and type of penetration. 6.10. Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  that fire ratings of floors and walls are maintained, fill spaces between openings and pipes that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  fire ratings of floors and walls are maintained, fill spaces between openings and pipes fire ratings of floors and walls are maintained, fill spaces between openings and pipes  ratings of floors and walls are maintained, fill spaces between openings and pipes ratings of floors and walls are maintained, fill spaces between openings and pipes  of floors and walls are maintained, fill spaces between openings and pipes of floors and walls are maintained, fill spaces between openings and pipes  floors and walls are maintained, fill spaces between openings and pipes floors and walls are maintained, fill spaces between openings and pipes  and walls are maintained, fill spaces between openings and pipes and walls are maintained, fill spaces between openings and pipes  walls are maintained, fill spaces between openings and pipes walls are maintained, fill spaces between openings and pipes  are maintained, fill spaces between openings and pipes are maintained, fill spaces between openings and pipes  maintained, fill spaces between openings and pipes maintained, fill spaces between openings and pipes  fill spaces between openings and pipes fill spaces between openings and pipes  spaces between openings and pipes spaces between openings and pipes  between openings and pipes between openings and pipes  openings and pipes openings and pipes  and pipes and pipes  pipes pipes passing through fire separations. 7. INSULATION  INSULATION  7.1. Provide all labour, materials, products, equipment and services to supply and install thermal Provide all labour, materials, products, equipment and services to supply and install thermal  all labour, materials, products, equipment and services to supply and install thermal all labour, materials, products, equipment and services to supply and install thermal  labour, materials, products, equipment and services to supply and install thermal labour, materials, products, equipment and services to supply and install thermal  materials, products, equipment and services to supply and install thermal materials, products, equipment and services to supply and install thermal  products, equipment and services to supply and install thermal products, equipment and services to supply and install thermal  equipment and services to supply and install thermal equipment and services to supply and install thermal  and services to supply and install thermal and services to supply and install thermal  services to supply and install thermal services to supply and install thermal  to supply and install thermal to supply and install thermal  supply and install thermal supply and install thermal  and install thermal and install thermal  install thermal install thermal  thermal thermal insulation, vapour barriers and finishes for mechanical work as indicated on the drawings and  vapour barriers and finishes for mechanical work as indicated on the drawings and vapour barriers and finishes for mechanical work as indicated on the drawings and  barriers and finishes for mechanical work as indicated on the drawings and barriers and finishes for mechanical work as indicated on the drawings and  and finishes for mechanical work as indicated on the drawings and and finishes for mechanical work as indicated on the drawings and  finishes for mechanical work as indicated on the drawings and finishes for mechanical work as indicated on the drawings and  for mechanical work as indicated on the drawings and for mechanical work as indicated on the drawings and  mechanical work as indicated on the drawings and mechanical work as indicated on the drawings and  work as indicated on the drawings and work as indicated on the drawings and  as indicated on the drawings and as indicated on the drawings and  indicated on the drawings and indicated on the drawings and  on the drawings and on the drawings and  the drawings and the drawings and  drawings and drawings and  and and specified in this section of these specifications.  7.2. PIPING INSULATION:   PIPING INSULATION:   7.2.1. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics and Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics and  ambient temperatures and conditions required by manufacturers of adhesives, mastics and ambient temperatures and conditions required by manufacturers of adhesives, mastics and  temperatures and conditions required by manufacturers of adhesives, mastics and temperatures and conditions required by manufacturers of adhesives, mastics and  and conditions required by manufacturers of adhesives, mastics and and conditions required by manufacturers of adhesives, mastics and  conditions required by manufacturers of adhesives, mastics and conditions required by manufacturers of adhesives, mastics and  required by manufacturers of adhesives, mastics and required by manufacturers of adhesives, mastics and  by manufacturers of adhesives, mastics and by manufacturers of adhesives, mastics and  manufacturers of adhesives, mastics and manufacturers of adhesives, mastics and  of adhesives, mastics and of adhesives, mastics and  adhesives, mastics and adhesives, mastics and  mastics and mastics and  and and insulating cements.  7.2.2. Insulation materials must be manufactured at facilities certified and registered with an approved Insulation materials must be manufactured at facilities certified and registered with an approved  materials must be manufactured at facilities certified and registered with an approved materials must be manufactured at facilities certified and registered with an approved  must be manufactured at facilities certified and registered with an approved must be manufactured at facilities certified and registered with an approved  be manufactured at facilities certified and registered with an approved be manufactured at facilities certified and registered with an approved  manufactured at facilities certified and registered with an approved manufactured at facilities certified and registered with an approved  at facilities certified and registered with an approved at facilities certified and registered with an approved  facilities certified and registered with an approved facilities certified and registered with an approved  certified and registered with an approved certified and registered with an approved  and registered with an approved and registered with an approved  registered with an approved registered with an approved  with an approved with an approved  an approved an approved  approved approved Registrar to conform o ISO 9000 quality standard.  7.2.3. All insulation pertaining to Division 15 shall be carried out by one firm specializing in insulation work.  All insulation pertaining to Division 15 shall be carried out by one firm specializing in insulation work.  Do not mix similar products of multiple manufacturers.  7.2.4. Acceptable insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. Acceptable insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  are Owens Corning Canada, Johns Manville, Manson Insulation Inc. are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  Owens Corning Canada, Johns Manville, Manson Insulation Inc. Owens Corning Canada, Johns Manville, Manson Insulation Inc.  Corning Canada, Johns Manville, Manson Insulation Inc. Corning Canada, Johns Manville, Manson Insulation Inc.  Canada, Johns Manville, Manson Insulation Inc. Canada, Johns Manville, Manson Insulation Inc.  Johns Manville, Manson Insulation Inc. Johns Manville, Manson Insulation Inc.  Manville, Manson Insulation Inc. Manville, Manson Insulation Inc.  Manson Insulation Inc. Manson Insulation Inc.  Insulation Inc. Insulation Inc.  Inc. Inc. Knauf Fiber Glass and Certainteed.  7.2.5. Provide insulation and covers in strict accordance with authorities governing combustibility and Provide insulation and covers in strict accordance with authorities governing combustibility and  insulation and covers in strict accordance with authorities governing combustibility and insulation and covers in strict accordance with authorities governing combustibility and  and covers in strict accordance with authorities governing combustibility and and covers in strict accordance with authorities governing combustibility and  covers in strict accordance with authorities governing combustibility and covers in strict accordance with authorities governing combustibility and  in strict accordance with authorities governing combustibility and in strict accordance with authorities governing combustibility and  strict accordance with authorities governing combustibility and strict accordance with authorities governing combustibility and  accordance with authorities governing combustibility and accordance with authorities governing combustibility and  with authorities governing combustibility and with authorities governing combustibility and  authorities governing combustibility and authorities governing combustibility and  governing combustibility and governing combustibility and  combustibility and combustibility and  and and fireproofing of materials and in accordance with manufacturer's recommendations.  7.2.6. Provide non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed Provide non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed  non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed  insulation, jackets and finishes having a Flame Spread/Smoke Developed insulation, jackets and finishes having a Flame Spread/Smoke Developed  jackets and finishes having a Flame Spread/Smoke Developed jackets and finishes having a Flame Spread/Smoke Developed  and finishes having a Flame Spread/Smoke Developed and finishes having a Flame Spread/Smoke Developed  finishes having a Flame Spread/Smoke Developed finishes having a Flame Spread/Smoke Developed  having a Flame Spread/Smoke Developed having a Flame Spread/Smoke Developed  a Flame Spread/Smoke Developed a Flame Spread/Smoke Developed  Flame Spread/Smoke Developed Flame Spread/Smoke Developed  Spread/Smoke Developed Spread/Smoke Developed  Developed Developed rating of 25/50 or less.  7.2.7. Provide insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F Provide insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  of 0.24BTU.in/(hr. sq.ft°F) at 100°F of 0.24BTU.in/(hr. sq.ft°F) at 100°F  0.24BTU.in/(hr. sq.ft°F) at 100°F 0.24BTU.in/(hr. sq.ft°F) at 100°F  sq.ft°F) at 100°F sq.ft°F) at 100°F  at 100°F at 100°F  100°F 100°F mean temperature.  7.2.8. On hot piping applications, hold insulation in place with flare type staples (outward clinch).  On hot piping applications, hold insulation in place with flare type staples (outward clinch).  7.2.9. Apply pipe insulation over 1-1/2" thickness in two layers with joints staggered.  Apply pipe insulation over 1-1/2" thickness in two layers with joints staggered.  7.2.10. Insulate fittings with fabricated mitered or preformed sections of specified insulation.  Insulate fittings with fabricated mitered or preformed sections of specified insulation.  7.2.11. Insulate over flanges and mechanical couplings with specified insulation and thickness, sized to suit Insulate over flanges and mechanical couplings with specified insulation and thickness, sized to suit  over flanges and mechanical couplings with specified insulation and thickness, sized to suit over flanges and mechanical couplings with specified insulation and thickness, sized to suit  flanges and mechanical couplings with specified insulation and thickness, sized to suit flanges and mechanical couplings with specified insulation and thickness, sized to suit  and mechanical couplings with specified insulation and thickness, sized to suit and mechanical couplings with specified insulation and thickness, sized to suit  mechanical couplings with specified insulation and thickness, sized to suit mechanical couplings with specified insulation and thickness, sized to suit  couplings with specified insulation and thickness, sized to suit couplings with specified insulation and thickness, sized to suit  with specified insulation and thickness, sized to suit with specified insulation and thickness, sized to suit  specified insulation and thickness, sized to suit specified insulation and thickness, sized to suit  insulation and thickness, sized to suit insulation and thickness, sized to suit  and thickness, sized to suit and thickness, sized to suit  thickness, sized to suit thickness, sized to suit  sized to suit sized to suit  to suit to suit  suit suit flange diameters. Fill spaces between insulation and adjoining pipe insulation with similar material.  7.2.12. Insulate valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not Insulate valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  components with flexible insulation density (3/4 lbs./cu.ft.) compressed not components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  with flexible insulation density (3/4 lbs./cu.ft.) compressed not with flexible insulation density (3/4 lbs./cu.ft.) compressed not  flexible insulation density (3/4 lbs./cu.ft.) compressed not flexible insulation density (3/4 lbs./cu.ft.) compressed not  insulation density (3/4 lbs./cu.ft.) compressed not insulation density (3/4 lbs./cu.ft.) compressed not  density (3/4 lbs./cu.ft.) compressed not density (3/4 lbs./cu.ft.) compressed not  (3/4 lbs./cu.ft.) compressed not (3/4 lbs./cu.ft.) compressed not  lbs./cu.ft.) compressed not lbs./cu.ft.) compressed not  compressed not compressed not  not not more than 50% of original thickness.  Build up to specified thickness with approved asbestos free  than 50% of original thickness.  Build up to specified thickness with approved asbestos free than 50% of original thickness.  Build up to specified thickness with approved asbestos free  50% of original thickness.  Build up to specified thickness with approved asbestos free 50% of original thickness.  Build up to specified thickness with approved asbestos free  of original thickness.  Build up to specified thickness with approved asbestos free of original thickness.  Build up to specified thickness with approved asbestos free  original thickness.  Build up to specified thickness with approved asbestos free original thickness.  Build up to specified thickness with approved asbestos free  thickness.  Build up to specified thickness with approved asbestos free thickness.  Build up to specified thickness with approved asbestos free   Build up to specified thickness with approved asbestos free  Build up to specified thickness with approved asbestos free Build up to specified thickness with approved asbestos free  up to specified thickness with approved asbestos free up to specified thickness with approved asbestos free  to specified thickness with approved asbestos free to specified thickness with approved asbestos free  specified thickness with approved asbestos free specified thickness with approved asbestos free  thickness with approved asbestos free thickness with approved asbestos free  with approved asbestos free with approved asbestos free  approved asbestos free approved asbestos free  asbestos free asbestos free  free free finishing cement.  7.2.13. Do not insulate terminal unit automatic control valves installed in hot piping.  Do not insulate terminal unit automatic control valves installed in hot piping.  7.2.14. Under all domestic cold water, provide an insert between support shield and piping for piping Under all domestic cold water, provide an insert between support shield and piping for piping  all domestic cold water, provide an insert between support shield and piping for piping all domestic cold water, provide an insert between support shield and piping for piping  domestic cold water, provide an insert between support shield and piping for piping domestic cold water, provide an insert between support shield and piping for piping  cold water, provide an insert between support shield and piping for piping cold water, provide an insert between support shield and piping for piping  water, provide an insert between support shield and piping for piping water, provide an insert between support shield and piping for piping  provide an insert between support shield and piping for piping provide an insert between support shield and piping for piping  an insert between support shield and piping for piping an insert between support shield and piping for piping  insert between support shield and piping for piping insert between support shield and piping for piping  between support shield and piping for piping between support shield and piping for piping  support shield and piping for piping support shield and piping for piping  shield and piping for piping shield and piping for piping  and piping for piping and piping for piping  piping for piping piping for piping  for piping for piping  piping piping 1-1/2" or larger.  7.2.15. Provide the following pipe insulation type as indicated in the pipe insulation table below.  Provide the following pipe insulation type as indicated in the pipe insulation table below.  'Type P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Insulation, Johns Manville Micro-Lok Pipe Insulation, Insulation, Johns Manville Micro-Lok Pipe Insulation,  Johns Manville Micro-Lok Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Manville Micro-Lok Pipe Insulation, Manville Micro-Lok Pipe Insulation,  Micro-Lok Pipe Insulation, Micro-Lok Pipe Insulation,  Pipe Insulation, Pipe Insulation,  Insulation, Insulation, Manson Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  or Knauf Earthwool 1000  Pipe Insulation with factory applied all or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Knauf Earthwool 1000  Pipe Insulation with factory applied all Knauf Earthwool 1000  Pipe Insulation with factory applied all  Earthwool 1000  Pipe Insulation with factory applied all Earthwool 1000  Pipe Insulation with factory applied all  1000  Pipe Insulation with factory applied all 1000° Pipe Insulation with factory applied all Pipe Insulation with factory applied all  Insulation with factory applied all Insulation with factory applied all  with factory applied all with factory applied all  factory applied all factory applied all  applied all applied all  all all purpose vapour barrier jacket where scheduled. 'Type P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  AC Accoflex fiber-free piping insulation, painted with WB Finish where installed AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  Accoflex fiber-free piping insulation, painted with WB Finish where installed Accoflex fiber-free piping insulation, painted with WB Finish where installed  fiber-free piping insulation, painted with WB Finish where installed fiber-free piping insulation, painted with WB Finish where installed  piping insulation, painted with WB Finish where installed piping insulation, painted with WB Finish where installed  insulation, painted with WB Finish where installed insulation, painted with WB Finish where installed  painted with WB Finish where installed painted with WB Finish where installed  with WB Finish where installed with WB Finish where installed  WB Finish where installed WB Finish where installed  Finish where installed Finish where installed  where installed where installed  installed installed outdoors.    INSULATION         VAPOUR  INSULATION         VAPOUR       VAPOUR    VAPOUR DUTY                    TYPE  THICKNESS    BARRIER THICKNESS    BARRIER    BARRIER HOT WATER Less than 1-1/2"   P-1        1-1/2"  No P-1        1-1/2"  No No 1-1/2" and larger   P-1          2"      No P-1          2"      No No HORIZONTAL CONDENSATE  DRAINS all pipe sizes   P-1        1/2"        Yes P-1        1/2"        Yes      Yes Yes REFRIGERANT SUCTION PIPE Less than 1"    P-2         1"     Yes P-2         1"     Yes Yes 1" and above   P-1         1"          Yes P-1         1"          Yes      Yes Yes 7.2.16. Provide Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and Provide Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and PVC jacketing or Knauf Proto PVC jacketing for all exposed areas and  jacketing or Knauf Proto PVC jacketing for all exposed areas and jacketing or Knauf Proto PVC jacketing for all exposed areas and  or Knauf Proto PVC jacketing for all exposed areas and or Knauf Proto PVC jacketing for all exposed areas and  Knauf Proto PVC jacketing for all exposed areas and Knauf Proto PVC jacketing for all exposed areas and  Proto PVC jacketing for all exposed areas and Proto PVC jacketing for all exposed areas and  PVC jacketing for all exposed areas and PVC jacketing for all exposed areas and  jacketing for all exposed areas and jacketing for all exposed areas and  for all exposed areas and for all exposed areas and  all exposed areas and all exposed areas and  exposed areas and exposed areas and  areas and areas and  and and concealed ceiling spaces. 7.3. DUCTWORK INSULATION DUCTWORK INSULATION 7.3.1. Provide insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean Provide insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  of 0.25 BTU.in/hr. sq.ft °F at 75°F mean of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  0.25 BTU.in/hr. sq.ft °F at 75°F mean 0.25 BTU.in/hr. sq.ft °F at 75°F mean  BTU.in/hr. sq.ft °F at 75°F mean BTU.in/hr. sq.ft °F at 75°F mean  sq.ft °F at 75°F mean sq.ft °F at 75°F mean  °F at 75°F mean °F at 75°F mean  at 75°F mean at 75°F mean  75°F mean 75°F mean  mean mean temperature. 7.3.2. Apply vapour barrier over insulation on cold temperature ductwork. Apply vapour barrier over insulation on cold temperature ductwork. 7.3.3. Circular silencers and acoustic plenums need not be externally insulated. Circular silencers and acoustic plenums need not be externally insulated. 7.3.4. Ductwork and casings lined with acoustic insulation 1" or more in thickness need not be externally Ductwork and casings lined with acoustic insulation 1" or more in thickness need not be externally  and casings lined with acoustic insulation 1" or more in thickness need not be externally and casings lined with acoustic insulation 1" or more in thickness need not be externally  casings lined with acoustic insulation 1" or more in thickness need not be externally casings lined with acoustic insulation 1" or more in thickness need not be externally  lined with acoustic insulation 1" or more in thickness need not be externally lined with acoustic insulation 1" or more in thickness need not be externally  with acoustic insulation 1" or more in thickness need not be externally with acoustic insulation 1" or more in thickness need not be externally  acoustic insulation 1" or more in thickness need not be externally acoustic insulation 1" or more in thickness need not be externally  insulation 1" or more in thickness need not be externally insulation 1" or more in thickness need not be externally  1" or more in thickness need not be externally 1" or more in thickness need not be externally  or more in thickness need not be externally or more in thickness need not be externally  more in thickness need not be externally more in thickness need not be externally  in thickness need not be externally in thickness need not be externally  thickness need not be externally thickness need not be externally  need not be externally need not be externally  not be externally not be externally  be externally be externally  externally externally insulated. 7.3.5. Provide the following ductwork insulation type as indicated in the ductwork insulation table below. Provide the following ductwork insulation type as indicated in the ductwork insulation table below. Type D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas   Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Insulation with FRK facing, John Mansville 814 Spin-Glas Insulation with FRK facing, John Mansville 814 Spin-Glas  with FRK facing, John Mansville 814 Spin-Glas with FRK facing, John Mansville 814 Spin-Glas  FRK facing, John Mansville 814 Spin-Glas FRK facing, John Mansville 814 Spin-Glas  facing, John Mansville 814 Spin-Glas facing, John Mansville 814 Spin-Glas  John Mansville 814 Spin-Glas John Mansville 814 Spin-Glas  Mansville 814 Spin-Glas Mansville 814 Spin-Glas  814 Spin-Glas 814 Spin-Glas  Spin-Glas Spin-Glas with FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  with FSK facing, or Knauf Earthwool Insulation Board with FSK with FSK facing, or Knauf Earthwool Insulation Board with FSK  FSK facing, or Knauf Earthwool Insulation Board with FSK FSK facing, or Knauf Earthwool Insulation Board with FSK  facing, or Knauf Earthwool Insulation Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  or Knauf Earthwool Insulation Board with FSK or Knauf Earthwool Insulation Board with FSK  Knauf Earthwool Insulation Board with FSK Knauf Earthwool Insulation Board with FSK  Earthwool Insulation Board with FSK Earthwool Insulation Board with FSK  Insulation Board with FSK Insulation Board with FSK  Board with FSK Board with FSK  with FSK with FSK  FSK FSK facing. Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  less than 3lbs./cu.ft. Impale on mechanically fastened pins located at less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  than 3lbs./cu.ft. Impale on mechanically fastened pins located at than 3lbs./cu.ft. Impale on mechanically fastened pins located at  3lbs./cu.ft. Impale on mechanically fastened pins located at 3lbs./cu.ft. Impale on mechanically fastened pins located at  Impale on mechanically fastened pins located at Impale on mechanically fastened pins located at  on mechanically fastened pins located at on mechanically fastened pins located at  mechanically fastened pins located at mechanically fastened pins located at  fastened pins located at fastened pins located at  pins located at pins located at  located at located at  at at not greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  than 12" centers. Secure with speed washers.  Butt joints tightly together and seal than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  12" centers. Secure with speed washers.  Butt joints tightly together and seal 12" centers. Secure with speed washers.  Butt joints tightly together and seal  centers. Secure with speed washers.  Butt joints tightly together and seal centers. Secure with speed washers.  Butt joints tightly together and seal  Secure with speed washers.  Butt joints tightly together and seal Secure with speed washers.  Butt joints tightly together and seal  with speed washers.  Butt joints tightly together and seal with speed washers.  Butt joints tightly together and seal  speed washers.  Butt joints tightly together and seal speed washers.  Butt joints tightly together and seal  washers.  Butt joints tightly together and seal washers.  Butt joints tightly together and seal   Butt joints tightly together and seal  Butt joints tightly together and seal Butt joints tightly together and seal  joints tightly together and seal joints tightly together and seal  tightly together and seal tightly together and seal  together and seal together and seal  and seal and seal  seal seal washers, breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  joints with self-adhering 4" wide plain aluminum tape, or adhere foil with joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  with self-adhering 4" wide plain aluminum tape, or adhere foil with with self-adhering 4" wide plain aluminum tape, or adhere foil with  self-adhering 4" wide plain aluminum tape, or adhere foil with self-adhering 4" wide plain aluminum tape, or adhere foil with  4" wide plain aluminum tape, or adhere foil with 4" wide plain aluminum tape, or adhere foil with  wide plain aluminum tape, or adhere foil with wide plain aluminum tape, or adhere foil with  plain aluminum tape, or adhere foil with plain aluminum tape, or adhere foil with  aluminum tape, or adhere foil with aluminum tape, or adhere foil with  tape, or adhere foil with tape, or adhere foil with  or adhere foil with or adhere foil with  adhere foil with adhere foil with  foil with foil with  with with Childers CP82 or Bakor 230-38 adhesive. Type D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,   Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  FRK, Johns Manville Microlite EQ FSK Duct Wrap, FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Johns Manville Microlite EQ FSK Duct Wrap, Johns Manville Microlite EQ FSK Duct Wrap,  Manville Microlite EQ FSK Duct Wrap, Manville Microlite EQ FSK Duct Wrap,  Microlite EQ FSK Duct Wrap, Microlite EQ FSK Duct Wrap,  EQ FSK Duct Wrap, EQ FSK Duct Wrap,  FSK Duct Wrap, FSK Duct Wrap,  Duct Wrap, Duct Wrap,  Wrap, Wrap, Manson Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Atmosphere Duct Wrap with FSK facing, 12kg/cubic Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Duct Wrap with FSK facing, 12kg/cubic Duct Wrap with FSK facing, 12kg/cubic  Wrap with FSK facing, 12kg/cubic Wrap with FSK facing, 12kg/cubic  with FSK facing, 12kg/cubic with FSK facing, 12kg/cubic  FSK facing, 12kg/cubic FSK facing, 12kg/cubic  facing, 12kg/cubic facing, 12kg/cubic  12kg/cubic 12kg/cubic metre [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct  [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct  density with factory applied reinforced foil facing.  Adhere insulation to duct density with factory applied reinforced foil facing.  Adhere insulation to duct  with factory applied reinforced foil facing.  Adhere insulation to duct with factory applied reinforced foil facing.  Adhere insulation to duct  factory applied reinforced foil facing.  Adhere insulation to duct factory applied reinforced foil facing.  Adhere insulation to duct  applied reinforced foil facing.  Adhere insulation to duct applied reinforced foil facing.  Adhere insulation to duct  reinforced foil facing.  Adhere insulation to duct reinforced foil facing.  Adhere insulation to duct  foil facing.  Adhere insulation to duct foil facing.  Adhere insulation to duct  facing.  Adhere insulation to duct facing.  Adhere insulation to duct   Adhere insulation to duct  Adhere insulation to duct Adhere insulation to duct  insulation to duct insulation to duct  to duct to duct  duct duct surface with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  or Bakelite 230-39 adhesive, which shall be applied in strips 150mm or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  Bakelite 230-39 adhesive, which shall be applied in strips 150mm Bakelite 230-39 adhesive, which shall be applied in strips 150mm  230-39 adhesive, which shall be applied in strips 150mm 230-39 adhesive, which shall be applied in strips 150mm  adhesive, which shall be applied in strips 150mm adhesive, which shall be applied in strips 150mm  which shall be applied in strips 150mm which shall be applied in strips 150mm  shall be applied in strips 150mm shall be applied in strips 150mm  be applied in strips 150mm be applied in strips 150mm  applied in strips 150mm applied in strips 150mm  in strips 150mm in strips 150mm  strips 150mm strips 150mm  150mm 150mm [6"] wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  greater than 300mm [12"] centres. Butt edges of insulation tightly together, and greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  than 300mm [12"] centres. Butt edges of insulation tightly together, and than 300mm [12"] centres. Butt edges of insulation tightly together, and  300mm [12"] centres. Butt edges of insulation tightly together, and 300mm [12"] centres. Butt edges of insulation tightly together, and  [12"] centres. Butt edges of insulation tightly together, and [12"] centres. Butt edges of insulation tightly together, and  centres. Butt edges of insulation tightly together, and centres. Butt edges of insulation tightly together, and  Butt edges of insulation tightly together, and Butt edges of insulation tightly together, and  edges of insulation tightly together, and edges of insulation tightly together, and  of insulation tightly together, and of insulation tightly together, and  insulation tightly together, and insulation tightly together, and  tightly together, and tightly together, and  together, and together, and  and and seal breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  with self-adhering 100mm [4"] wide aluminum tape or adhere foil with self-adhering 100mm [4"] wide aluminum tape or adhere foil  self-adhering 100mm [4"] wide aluminum tape or adhere foil self-adhering 100mm [4"] wide aluminum tape or adhere foil  100mm [4"] wide aluminum tape or adhere foil 100mm [4"] wide aluminum tape or adhere foil  [4"] wide aluminum tape or adhere foil [4"] wide aluminum tape or adhere foil  wide aluminum tape or adhere foil wide aluminum tape or adhere foil  aluminum tape or adhere foil aluminum tape or adhere foil  tape or adhere foil tape or adhere foil  or adhere foil or adhere foil  adhere foil adhere foil  foil foil with Childers CP82 or Bakor 230-38 adhesive. DUTY     INSULATION  THICKNESS  VAPOUR INSULATION  THICKNESS  VAPOUR THICKNESS  VAPOUR VAPOUR        TYPE     BARRIER    TYPE     BARRIER  BARRIER  Outside air plenums  and ducts        D1         2"    Yes      D1         2"    Yes    D1         2"    Yes        2"    Yes    2"    Yes  Yes Outside air supply fans     D1         2"    Yes    D1         2"    Yes        2"    Yes    2"    Yes  Yes Relief and exhaust air  plenums       D1     1-1/2"    Yes    D1     1-1/2"    Yes    1-1/2"    Yes  1-1/2"    Yes  Yes Final 3m (10') of exhaust duct before exiting building  or up to motorized damper  if distance exceeds 3m (10')    D1          1"    Yes    D1          1"    Yes         1"    Yes    1"    Yes  Yes Exposed ductwork in  mechanical room      D1             1"    Yes    D1             1"    Yes             1"    Yes         1"    Yes    1"    Yes  Yes Ductwork outside of Building or in garage area      D1          2"    Yes    D1          2"    Yes         2"    Yes    2"    Yes  Yes Concealed supply air      D2         1"    Yes    D2         1"    Yes        1"    Yes    1"    Yes  Yes 7.3.6. Recover insulation and insulation finishes outside the building or exposed to the weather with one Recover insulation and insulation finishes outside the building or exposed to the weather with one  insulation and insulation finishes outside the building or exposed to the weather with one insulation and insulation finishes outside the building or exposed to the weather with one  and insulation finishes outside the building or exposed to the weather with one and insulation finishes outside the building or exposed to the weather with one  insulation finishes outside the building or exposed to the weather with one insulation finishes outside the building or exposed to the weather with one  finishes outside the building or exposed to the weather with one finishes outside the building or exposed to the weather with one  outside the building or exposed to the weather with one outside the building or exposed to the weather with one  the building or exposed to the weather with one the building or exposed to the weather with one  building or exposed to the weather with one building or exposed to the weather with one  or exposed to the weather with one or exposed to the weather with one  exposed to the weather with one exposed to the weather with one  to the weather with one to the weather with one  the weather with one the weather with one  weather with one weather with one  with one with one  one one {1.5mm} [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  of Childers Encacel X or Bakor 110-26 fire retardant black mastic of Childers Encacel X or Bakor 110-26 fire retardant black mastic  Childers Encacel X or Bakor 110-26 fire retardant black mastic Childers Encacel X or Bakor 110-26 fire retardant black mastic  Encacel X or Bakor 110-26 fire retardant black mastic Encacel X or Bakor 110-26 fire retardant black mastic  X or Bakor 110-26 fire retardant black mastic X or Bakor 110-26 fire retardant black mastic  or Bakor 110-26 fire retardant black mastic or Bakor 110-26 fire retardant black mastic  Bakor 110-26 fire retardant black mastic Bakor 110-26 fire retardant black mastic  110-26 fire retardant black mastic 110-26 fire retardant black mastic  fire retardant black mastic fire retardant black mastic  retardant black mastic retardant black mastic  black mastic black mastic  mastic mastic vapour barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,  barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating, barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,  coating.  Embed a layer of woven glass reinforcing fabric into the wet coating, coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,   Embed a layer of woven glass reinforcing fabric into the wet coating,  Embed a layer of woven glass reinforcing fabric into the wet coating, Embed a layer of woven glass reinforcing fabric into the wet coating,  a layer of woven glass reinforcing fabric into the wet coating, a layer of woven glass reinforcing fabric into the wet coating,  layer of woven glass reinforcing fabric into the wet coating, layer of woven glass reinforcing fabric into the wet coating,  of woven glass reinforcing fabric into the wet coating, of woven glass reinforcing fabric into the wet coating,  woven glass reinforcing fabric into the wet coating, woven glass reinforcing fabric into the wet coating,  glass reinforcing fabric into the wet coating, glass reinforcing fabric into the wet coating,  reinforcing fabric into the wet coating, reinforcing fabric into the wet coating,  fabric into the wet coating, fabric into the wet coating,  into the wet coating, into the wet coating,  the wet coating, the wet coating,  wet coating, wet coating,  coating, coating, lapping ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  [3"].  Apply a top coating of {1.5mm} [1/16"] thick [3"].  Apply a top coating of {1.5mm} [1/16"] thick   Apply a top coating of {1.5mm} [1/16"] thick  Apply a top coating of {1.5mm} [1/16"] thick Apply a top coating of {1.5mm} [1/16"] thick  a top coating of {1.5mm} [1/16"] thick a top coating of {1.5mm} [1/16"] thick  top coating of {1.5mm} [1/16"] thick top coating of {1.5mm} [1/16"] thick  coating of {1.5mm} [1/16"] thick coating of {1.5mm} [1/16"] thick  of {1.5mm} [1/16"] thick of {1.5mm} [1/16"] thick  {1.5mm} [1/16"] thick {1.5mm} [1/16"] thick  [1/16"] thick [1/16"] thick  thick thick Encacel X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  110-26 over the entire surface of the fabric. Seal the entire covering to 110-26 over the entire surface of the fabric. Seal the entire covering to  over the entire surface of the fabric. Seal the entire covering to over the entire surface of the fabric. Seal the entire covering to  the entire surface of the fabric. Seal the entire covering to the entire surface of the fabric. Seal the entire covering to  entire surface of the fabric. Seal the entire covering to entire surface of the fabric. Seal the entire covering to  surface of the fabric. Seal the entire covering to surface of the fabric. Seal the entire covering to  of the fabric. Seal the entire covering to of the fabric. Seal the entire covering to  the fabric. Seal the entire covering to the fabric. Seal the entire covering to  fabric. Seal the entire covering to fabric. Seal the entire covering to  Seal the entire covering to Seal the entire covering to  the entire covering to the entire covering to  entire covering to entire covering to  covering to covering to  to to achieve a watertight assembly. 7.3.7. In lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket In lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket  lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket  of above recovering of insulation and insulation finishes outside the building, aluminum jacket of above recovering of insulation and insulation finishes outside the building, aluminum jacket  above recovering of insulation and insulation finishes outside the building, aluminum jacket above recovering of insulation and insulation finishes outside the building, aluminum jacket  recovering of insulation and insulation finishes outside the building, aluminum jacket recovering of insulation and insulation finishes outside the building, aluminum jacket  of insulation and insulation finishes outside the building, aluminum jacket of insulation and insulation finishes outside the building, aluminum jacket  insulation and insulation finishes outside the building, aluminum jacket insulation and insulation finishes outside the building, aluminum jacket  and insulation finishes outside the building, aluminum jacket and insulation finishes outside the building, aluminum jacket  insulation finishes outside the building, aluminum jacket insulation finishes outside the building, aluminum jacket  finishes outside the building, aluminum jacket finishes outside the building, aluminum jacket  outside the building, aluminum jacket outside the building, aluminum jacket  the building, aluminum jacket the building, aluminum jacket  building, aluminum jacket building, aluminum jacket  aluminum jacket aluminum jacket  jacket jacket with aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse  aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse  fittings may be substituted (VentureClad Plus or similar product). Band all transverse fittings may be substituted (VentureClad Plus or similar product). Band all transverse  may be substituted (VentureClad Plus or similar product). Band all transverse may be substituted (VentureClad Plus or similar product). Band all transverse  be substituted (VentureClad Plus or similar product). Band all transverse be substituted (VentureClad Plus or similar product). Band all transverse  substituted (VentureClad Plus or similar product). Band all transverse substituted (VentureClad Plus or similar product). Band all transverse  (VentureClad Plus or similar product). Band all transverse (VentureClad Plus or similar product). Band all transverse  Plus or similar product). Band all transverse Plus or similar product). Band all transverse  or similar product). Band all transverse or similar product). Band all transverse  similar product). Band all transverse similar product). Band all transverse  product). Band all transverse product). Band all transverse  Band all transverse Band all transverse  all transverse all transverse  transverse transverse seams with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  mastic tape and caulk all longitudinal seams with silicone caulking. Seal the mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  tape and caulk all longitudinal seams with silicone caulking. Seal the tape and caulk all longitudinal seams with silicone caulking. Seal the  and caulk all longitudinal seams with silicone caulking. Seal the and caulk all longitudinal seams with silicone caulking. Seal the  caulk all longitudinal seams with silicone caulking. Seal the caulk all longitudinal seams with silicone caulking. Seal the  all longitudinal seams with silicone caulking. Seal the all longitudinal seams with silicone caulking. Seal the  longitudinal seams with silicone caulking. Seal the longitudinal seams with silicone caulking. Seal the  seams with silicone caulking. Seal the seams with silicone caulking. Seal the  with silicone caulking. Seal the with silicone caulking. Seal the  silicone caulking. Seal the silicone caulking. Seal the  caulking. Seal the caulking. Seal the  Seal the Seal the  the the entire covering to achieve a watertight assembly. 7.3.8. Protect the work of this trade from being defaced by other trades. Make good any damage and Protect the work of this trade from being defaced by other trades. Make good any damage and  the work of this trade from being defaced by other trades. Make good any damage and the work of this trade from being defaced by other trades. Make good any damage and  work of this trade from being defaced by other trades. Make good any damage and work of this trade from being defaced by other trades. Make good any damage and  of this trade from being defaced by other trades. Make good any damage and of this trade from being defaced by other trades. Make good any damage and  this trade from being defaced by other trades. Make good any damage and this trade from being defaced by other trades. Make good any damage and  trade from being defaced by other trades. Make good any damage and trade from being defaced by other trades. Make good any damage and  from being defaced by other trades. Make good any damage and from being defaced by other trades. Make good any damage and  being defaced by other trades. Make good any damage and being defaced by other trades. Make good any damage and  defaced by other trades. Make good any damage and defaced by other trades. Make good any damage and  by other trades. Make good any damage and by other trades. Make good any damage and  other trades. Make good any damage and other trades. Make good any damage and  trades. Make good any damage and trades. Make good any damage and  Make good any damage and Make good any damage and  good any damage and good any damage and  any damage and any damage and  damage and damage and  and and leave in perfect condition, ready for final painting. 7.3.9. Apply insulation over clean dry surfaces, firmly butting all sections together. Apply insulation over clean dry surfaces, firmly butting all sections together. 7.3.10. Recover all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] Recover all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  finishes with minimum {0.20kg/squaremetre} [6oz.<-] finishes with minimum {0.20kg/squaremetre} [6oz.<-]  with minimum {0.20kg/squaremetre} [6oz.<-] with minimum {0.20kg/squaremetre} [6oz.<-]  minimum {0.20kg/squaremetre} [6oz.<-] minimum {0.20kg/squaremetre} [6oz.<-]  {0.20kg/squaremetre} [6oz.<-] {0.20kg/squaremetre} [6oz.<-]  [6oz.<-] [6oz.<-] canvas, and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   CP50A-HV2 or Bakor 120-18 white fire resistant coating.  CP50A-HV2 or Bakor 120-18 white fire resistant coating.   or Bakor 120-18 white fire resistant coating.  or Bakor 120-18 white fire resistant coating.   Bakor 120-18 white fire resistant coating.  Bakor 120-18 white fire resistant coating.   120-18 white fire resistant coating.  120-18 white fire resistant coating.   white fire resistant coating.  white fire resistant coating.   fire resistant coating.  fire resistant coating.   resistant coating.  resistant coating.   coating.  coating.  An acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per  acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per  alternative recovering will be PVC fitting covers and jacketing, installed as per alternative recovering will be PVC fitting covers and jacketing, installed as per  recovering will be PVC fitting covers and jacketing, installed as per recovering will be PVC fitting covers and jacketing, installed as per  will be PVC fitting covers and jacketing, installed as per will be PVC fitting covers and jacketing, installed as per  be PVC fitting covers and jacketing, installed as per be PVC fitting covers and jacketing, installed as per  PVC fitting covers and jacketing, installed as per PVC fitting covers and jacketing, installed as per  fitting covers and jacketing, installed as per fitting covers and jacketing, installed as per  covers and jacketing, installed as per covers and jacketing, installed as per  and jacketing, installed as per and jacketing, installed as per  jacketing, installed as per jacketing, installed as per  installed as per installed as per  as per as per  per per manufacturer's instructions, and conforming to the specified Flame Spread/Smoke Developed Rating. 8. DUCTWORK DUCTWORK 8.1. Provide all labour, materials, products, equipment and services to supply and install the sheet metal Provide all labour, materials, products, equipment and services to supply and install the sheet metal  all labour, materials, products, equipment and services to supply and install the sheet metal all labour, materials, products, equipment and services to supply and install the sheet metal  labour, materials, products, equipment and services to supply and install the sheet metal labour, materials, products, equipment and services to supply and install the sheet metal  materials, products, equipment and services to supply and install the sheet metal materials, products, equipment and services to supply and install the sheet metal  products, equipment and services to supply and install the sheet metal products, equipment and services to supply and install the sheet metal  equipment and services to supply and install the sheet metal equipment and services to supply and install the sheet metal  and services to supply and install the sheet metal and services to supply and install the sheet metal  services to supply and install the sheet metal services to supply and install the sheet metal  to supply and install the sheet metal to supply and install the sheet metal  supply and install the sheet metal supply and install the sheet metal  and install the sheet metal and install the sheet metal  install the sheet metal install the sheet metal  the sheet metal the sheet metal  sheet metal sheet metal  metal metal and ductwork systems as indicated on the Drawings and specified in this Section of the  ductwork systems as indicated on the Drawings and specified in this Section of the ductwork systems as indicated on the Drawings and specified in this Section of the  systems as indicated on the Drawings and specified in this Section of the systems as indicated on the Drawings and specified in this Section of the  as indicated on the Drawings and specified in this Section of the as indicated on the Drawings and specified in this Section of the  indicated on the Drawings and specified in this Section of the indicated on the Drawings and specified in this Section of the  on the Drawings and specified in this Section of the on the Drawings and specified in this Section of the  the Drawings and specified in this Section of the the Drawings and specified in this Section of the  Drawings and specified in this Section of the Drawings and specified in this Section of the  and specified in this Section of the and specified in this Section of the  specified in this Section of the specified in this Section of the  in this Section of the in this Section of the  this Section of the this Section of the  Section of the Section of the  of the of the  the the Specifications. 8.2. Meet Standards described in the latest Edition of HVAC Duct Construction Standards handbook from Meet Standards described in the latest Edition of HVAC Duct Construction Standards handbook from  Standards described in the latest Edition of HVAC Duct Construction Standards handbook from Standards described in the latest Edition of HVAC Duct Construction Standards handbook from  described in the latest Edition of HVAC Duct Construction Standards handbook from described in the latest Edition of HVAC Duct Construction Standards handbook from  in the latest Edition of HVAC Duct Construction Standards handbook from in the latest Edition of HVAC Duct Construction Standards handbook from  the latest Edition of HVAC Duct Construction Standards handbook from the latest Edition of HVAC Duct Construction Standards handbook from  latest Edition of HVAC Duct Construction Standards handbook from latest Edition of HVAC Duct Construction Standards handbook from  Edition of HVAC Duct Construction Standards handbook from Edition of HVAC Duct Construction Standards handbook from  of HVAC Duct Construction Standards handbook from of HVAC Duct Construction Standards handbook from  HVAC Duct Construction Standards handbook from HVAC Duct Construction Standards handbook from  Duct Construction Standards handbook from Duct Construction Standards handbook from  Construction Standards handbook from Construction Standards handbook from  Standards handbook from Standards handbook from  handbook from handbook from  from from Sheet Metal and Air Conditioning Contractors National Association (SMACNA). 8.3. Duct dimensions shown on Drawings are net, inside insulation and acoustic duct lining. Duct dimensions shown on Drawings are net, inside insulation and acoustic duct lining. 8.4. RIGID DUCTWORK RIGID DUCTWORK 8.4.1. Fabricate ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 Fabricate ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  sheet metal with a minimum coating of 1.83 grams/m² (G60 sheet metal with a minimum coating of 1.83 grams/m² (G60  metal with a minimum coating of 1.83 grams/m² (G60 metal with a minimum coating of 1.83 grams/m² (G60  with a minimum coating of 1.83 grams/m² (G60 with a minimum coating of 1.83 grams/m² (G60  a minimum coating of 1.83 grams/m² (G60 a minimum coating of 1.83 grams/m² (G60  minimum coating of 1.83 grams/m² (G60 minimum coating of 1.83 grams/m² (G60  coating of 1.83 grams/m² (G60 coating of 1.83 grams/m² (G60  of 1.83 grams/m² (G60 of 1.83 grams/m² (G60  1.83 grams/m² (G60 1.83 grams/m² (G60  grams/m² (G60 grams/m² (G60  (G60 (G60 coating) unless other materials are specifically named.   8.4.2. Ductwork shall be smooth on the inside and free of obstructions, vibration and rattle. Ductwork shall be smooth on the inside and free of obstructions, vibration and rattle. 8.4.3. Fabricate ductwork, except as described in the next item, according to the following classifications: Fabricate ductwork, except as described in the next item, according to the following classifications: Class 1: All ducting subject to positive or negative static pressure of 250 Pa or less with  1: All ducting subject to positive or negative static pressure of 250 Pa or less with 1: All ducting subject to positive or negative static pressure of 250 Pa or less with  All ducting subject to positive or negative static pressure of 250 Pa or less with All ducting subject to positive or negative static pressure of 250 Pa or less with  ducting subject to positive or negative static pressure of 250 Pa or less with ducting subject to positive or negative static pressure of 250 Pa or less with  subject to positive or negative static pressure of 250 Pa or less with subject to positive or negative static pressure of 250 Pa or less with  to positive or negative static pressure of 250 Pa or less with to positive or negative static pressure of 250 Pa or less with  positive or negative static pressure of 250 Pa or less with positive or negative static pressure of 250 Pa or less with  or negative static pressure of 250 Pa or less with or negative static pressure of 250 Pa or less with  negative static pressure of 250 Pa or less with negative static pressure of 250 Pa or less with  static pressure of 250 Pa or less with static pressure of 250 Pa or less with  pressure of 250 Pa or less with pressure of 250 Pa or less with  of 250 Pa or less with of 250 Pa or less with  250 Pa or less with 250 Pa or less with  Pa or less with Pa or less with  or less with or less with  less with less with  with with maximum velocities of 13m/s shall be constructed in accordance with SMACNA construction  velocities of 13m/s shall be constructed in accordance with SMACNA construction velocities of 13m/s shall be constructed in accordance with SMACNA construction  of 13m/s shall be constructed in accordance with SMACNA construction of 13m/s shall be constructed in accordance with SMACNA construction  13m/s shall be constructed in accordance with SMACNA construction 13m/s shall be constructed in accordance with SMACNA construction  shall be constructed in accordance with SMACNA construction shall be constructed in accordance with SMACNA construction  be constructed in accordance with SMACNA construction be constructed in accordance with SMACNA construction  constructed in accordance with SMACNA construction constructed in accordance with SMACNA construction  in accordance with SMACNA construction in accordance with SMACNA construction  accordance with SMACNA construction accordance with SMACNA construction  with SMACNA construction with SMACNA construction  SMACNA construction SMACNA construction  construction construction standards for 250 Pa duct. Class 2: All ducting subject to positive or negative static pressure of more than 250 Pa up to  2: All ducting subject to positive or negative static pressure of more than 250 Pa up to 2: All ducting subject to positive or negative static pressure of more than 250 Pa up to  All ducting subject to positive or negative static pressure of more than 250 Pa up to All ducting subject to positive or negative static pressure of more than 250 Pa up to  ducting subject to positive or negative static pressure of more than 250 Pa up to ducting subject to positive or negative static pressure of more than 250 Pa up to  subject to positive or negative static pressure of more than 250 Pa up to subject to positive or negative static pressure of more than 250 Pa up to  to positive or negative static pressure of more than 250 Pa up to to positive or negative static pressure of more than 250 Pa up to  positive or negative static pressure of more than 250 Pa up to positive or negative static pressure of more than 250 Pa up to  or negative static pressure of more than 250 Pa up to or negative static pressure of more than 250 Pa up to  negative static pressure of more than 250 Pa up to negative static pressure of more than 250 Pa up to  static pressure of more than 250 Pa up to static pressure of more than 250 Pa up to  pressure of more than 250 Pa up to pressure of more than 250 Pa up to  of more than 250 Pa up to of more than 250 Pa up to  more than 250 Pa up to more than 250 Pa up to  than 250 Pa up to than 250 Pa up to  250 Pa up to 250 Pa up to  Pa up to Pa up to  up to up to  to to 500 Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  maximum velocity of 13 m/s shall be constructed in accordance with SMACNA maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  velocity of 13 m/s shall be constructed in accordance with SMACNA velocity of 13 m/s shall be constructed in accordance with SMACNA  of 13 m/s shall be constructed in accordance with SMACNA of 13 m/s shall be constructed in accordance with SMACNA  13 m/s shall be constructed in accordance with SMACNA 13 m/s shall be constructed in accordance with SMACNA  m/s shall be constructed in accordance with SMACNA m/s shall be constructed in accordance with SMACNA  shall be constructed in accordance with SMACNA shall be constructed in accordance with SMACNA  be constructed in accordance with SMACNA be constructed in accordance with SMACNA  constructed in accordance with SMACNA constructed in accordance with SMACNA  in accordance with SMACNA in accordance with SMACNA  accordance with SMACNA accordance with SMACNA  with SMACNA with SMACNA  SMACNA SMACNA construction standards for 500 Pa duct. 8.4.4. Provide Class 2 pressure duct construction for: Provide Class 2 pressure duct construction for: - Ductwork between variable volume air handling units and air terminal control units. - Ductwork between air flow Venturi's and fans. 8.4.5. Provide duct transformation with expansion fittings having slopes not exceeding 1 to 7 and Provide duct transformation with expansion fittings having slopes not exceeding 1 to 7 and  duct transformation with expansion fittings having slopes not exceeding 1 to 7 and duct transformation with expansion fittings having slopes not exceeding 1 to 7 and  transformation with expansion fittings having slopes not exceeding 1 to 7 and transformation with expansion fittings having slopes not exceeding 1 to 7 and  with expansion fittings having slopes not exceeding 1 to 7 and with expansion fittings having slopes not exceeding 1 to 7 and  expansion fittings having slopes not exceeding 1 to 7 and expansion fittings having slopes not exceeding 1 to 7 and  fittings having slopes not exceeding 1 to 7 and fittings having slopes not exceeding 1 to 7 and  having slopes not exceeding 1 to 7 and having slopes not exceeding 1 to 7 and  slopes not exceeding 1 to 7 and slopes not exceeding 1 to 7 and  not exceeding 1 to 7 and not exceeding 1 to 7 and  exceeding 1 to 7 and exceeding 1 to 7 and  1 to 7 and 1 to 7 and  to 7 and to 7 and  7 and 7 and  and and contraction fittings having slopes not exceeding 1 to 4. 8.4.6. Provide full radius tees, bends, and elbows for changes in direction except where square elbows are Provide full radius tees, bends, and elbows for changes in direction except where square elbows are  full radius tees, bends, and elbows for changes in direction except where square elbows are full radius tees, bends, and elbows for changes in direction except where square elbows are  radius tees, bends, and elbows for changes in direction except where square elbows are radius tees, bends, and elbows for changes in direction except where square elbows are  tees, bends, and elbows for changes in direction except where square elbows are tees, bends, and elbows for changes in direction except where square elbows are  bends, and elbows for changes in direction except where square elbows are bends, and elbows for changes in direction except where square elbows are  and elbows for changes in direction except where square elbows are and elbows for changes in direction except where square elbows are  elbows for changes in direction except where square elbows are elbows for changes in direction except where square elbows are  for changes in direction except where square elbows are for changes in direction except where square elbows are  changes in direction except where square elbows are changes in direction except where square elbows are  in direction except where square elbows are in direction except where square elbows are  direction except where square elbows are direction except where square elbows are  except where square elbows are except where square elbows are  where square elbows are where square elbows are  square elbows are square elbows are  elbows are elbows are  are are required due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes   Provide DuroDyne double thickness 0.8 mm turning vanes  Provide DuroDyne double thickness 0.8 mm turning vanes Provide DuroDyne double thickness 0.8 mm turning vanes  DuroDyne double thickness 0.8 mm turning vanes DuroDyne double thickness 0.8 mm turning vanes  double thickness 0.8 mm turning vanes double thickness 0.8 mm turning vanes  thickness 0.8 mm turning vanes thickness 0.8 mm turning vanes  0.8 mm turning vanes 0.8 mm turning vanes  mm turning vanes mm turning vanes  turning vanes turning vanes  vanes vanes assembled in top and bottom rails in square elbows. 8.4.7. Provide balancing dampers free to move in either direction without binding and rattling. Construct Provide balancing dampers free to move in either direction without binding and rattling. Construct  balancing dampers free to move in either direction without binding and rattling. Construct balancing dampers free to move in either direction without binding and rattling. Construct  dampers free to move in either direction without binding and rattling. Construct dampers free to move in either direction without binding and rattling. Construct  free to move in either direction without binding and rattling. Construct free to move in either direction without binding and rattling. Construct  to move in either direction without binding and rattling. Construct to move in either direction without binding and rattling. Construct  move in either direction without binding and rattling. Construct move in either direction without binding and rattling. Construct  in either direction without binding and rattling. Construct in either direction without binding and rattling. Construct  either direction without binding and rattling. Construct either direction without binding and rattling. Construct  direction without binding and rattling. Construct direction without binding and rattling. Construct  without binding and rattling. Construct without binding and rattling. Construct  binding and rattling. Construct binding and rattling. Construct  and rattling. Construct and rattling. Construct  rattling. Construct rattling. Construct  Construct Construct dampers in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   mm galvanized sheet metal.  Use manual quadrants on small ducts.  mm galvanized sheet metal.  Use manual quadrants on small ducts.   galvanized sheet metal.  Use manual quadrants on small ducts.  galvanized sheet metal.  Use manual quadrants on small ducts.   sheet metal.  Use manual quadrants on small ducts.  sheet metal.  Use manual quadrants on small ducts.   metal.  Use manual quadrants on small ducts.  metal.  Use manual quadrants on small ducts.    Use manual quadrants on small ducts.   Use manual quadrants on small ducts.  Use manual quadrants on small ducts.   manual quadrants on small ducts.  manual quadrants on small ducts.   quadrants on small ducts.  quadrants on small ducts.   on small ducts.  on small ducts.   small ducts.  small ducts.   ducts.  ducts.  On dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  375mm use push rods with DuroDyne Model SRP ball joints. Use two push 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  use push rods with DuroDyne Model SRP ball joints. Use two push use push rods with DuroDyne Model SRP ball joints. Use two push  push rods with DuroDyne Model SRP ball joints. Use two push push rods with DuroDyne Model SRP ball joints. Use two push  rods with DuroDyne Model SRP ball joints. Use two push rods with DuroDyne Model SRP ball joints. Use two push  with DuroDyne Model SRP ball joints. Use two push with DuroDyne Model SRP ball joints. Use two push  DuroDyne Model SRP ball joints. Use two push DuroDyne Model SRP ball joints. Use two push  Model SRP ball joints. Use two push Model SRP ball joints. Use two push  SRP ball joints. Use two push SRP ball joints. Use two push  ball joints. Use two push ball joints. Use two push  joints. Use two push joints. Use two push  Use two push Use two push  two push two push  push push rods on ducts wider than 600 mm. Provide OBD balancing dampers where shown on the drawings. 8.4.8. Isolate equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width Isolate equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  neoprene 0.8 mm thick flexible connectors with finished fabric width neoprene 0.8 mm thick flexible connectors with finished fabric width  0.8 mm thick flexible connectors with finished fabric width 0.8 mm thick flexible connectors with finished fabric width  mm thick flexible connectors with finished fabric width mm thick flexible connectors with finished fabric width  thick flexible connectors with finished fabric width thick flexible connectors with finished fabric width  flexible connectors with finished fabric width flexible connectors with finished fabric width  connectors with finished fabric width connectors with finished fabric width  with finished fabric width with finished fabric width  finished fabric width finished fabric width  fabric width fabric width  width width not less than 150mm. 8.4.9. Provide 50mm insulated sheet metal blank off panels behind unused portions of exterior louvers. Provide 50mm insulated sheet metal blank off panels behind unused portions of exterior louvers. 8.4.10. Seal all joints in low, medium and high pressure ductwork with Transcontinental MP for low and Seal all joints in low, medium and high pressure ductwork with Transcontinental MP for low and  all joints in low, medium and high pressure ductwork with Transcontinental MP for low and all joints in low, medium and high pressure ductwork with Transcontinental MP for low and  joints in low, medium and high pressure ductwork with Transcontinental MP for low and joints in low, medium and high pressure ductwork with Transcontinental MP for low and  in low, medium and high pressure ductwork with Transcontinental MP for low and in low, medium and high pressure ductwork with Transcontinental MP for low and  low, medium and high pressure ductwork with Transcontinental MP for low and low, medium and high pressure ductwork with Transcontinental MP for low and  medium and high pressure ductwork with Transcontinental MP for low and medium and high pressure ductwork with Transcontinental MP for low and  and high pressure ductwork with Transcontinental MP for low and and high pressure ductwork with Transcontinental MP for low and  high pressure ductwork with Transcontinental MP for low and high pressure ductwork with Transcontinental MP for low and  pressure ductwork with Transcontinental MP for low and pressure ductwork with Transcontinental MP for low and  ductwork with Transcontinental MP for low and ductwork with Transcontinental MP for low and  with Transcontinental MP for low and with Transcontinental MP for low and  Transcontinental MP for low and Transcontinental MP for low and  MP for low and MP for low and  for low and for low and  low and low and  and and medium pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  S2 duct sealer for high pressure.  Joints shall be sealed to conform S2 duct sealer for high pressure.  Joints shall be sealed to conform  duct sealer for high pressure.  Joints shall be sealed to conform duct sealer for high pressure.  Joints shall be sealed to conform  sealer for high pressure.  Joints shall be sealed to conform sealer for high pressure.  Joints shall be sealed to conform  for high pressure.  Joints shall be sealed to conform for high pressure.  Joints shall be sealed to conform  high pressure.  Joints shall be sealed to conform high pressure.  Joints shall be sealed to conform  pressure.  Joints shall be sealed to conform pressure.  Joints shall be sealed to conform   Joints shall be sealed to conform  Joints shall be sealed to conform Joints shall be sealed to conform  shall be sealed to conform shall be sealed to conform  be sealed to conform be sealed to conform  sealed to conform sealed to conform  to conform to conform  conform conform to the following SMACNA standards: Seal Class  Sealing Required    Static Pressure Construction Class Sealing Required    Static Pressure Construction Class Static Pressure Construction Class   A   All transverse joints, longitudinal {1000 Pa} [4" w.g. and up] All transverse joints, longitudinal {1000 Pa} [4" w.g. and up] {1000 Pa} [4" w.g. and up] seams and duct wall penetrations.   B   All transverse joints and longitudinal {500-750 Pa} [2" - 3" w.g.<-]      All transverse joints and longitudinal {500-750 Pa} [2" - 3" w.g.<-]      {500-750 Pa} [2" - 3" w.g.<-]      seams.   C   Transverse joints    Up to {500 Pa} [2" w.g.<-] Transverse joints    Up to {500 Pa} [2" w.g.<-] Up to {500 Pa} [2" w.g.<-] 8.4.11. Seal joints in exhaust ducting where fan intake is further than 25 m from furthest intake in Seal joints in exhaust ducting where fan intake is further than 25 m from furthest intake in  joints in exhaust ducting where fan intake is further than 25 m from furthest intake in joints in exhaust ducting where fan intake is further than 25 m from furthest intake in  in exhaust ducting where fan intake is further than 25 m from furthest intake in in exhaust ducting where fan intake is further than 25 m from furthest intake in  exhaust ducting where fan intake is further than 25 m from furthest intake in exhaust ducting where fan intake is further than 25 m from furthest intake in  ducting where fan intake is further than 25 m from furthest intake in ducting where fan intake is further than 25 m from furthest intake in  where fan intake is further than 25 m from furthest intake in where fan intake is further than 25 m from furthest intake in  fan intake is further than 25 m from furthest intake in fan intake is further than 25 m from furthest intake in  intake is further than 25 m from furthest intake in intake is further than 25 m from furthest intake in  is further than 25 m from furthest intake in is further than 25 m from furthest intake in  further than 25 m from furthest intake in further than 25 m from furthest intake in  than 25 m from furthest intake in than 25 m from furthest intake in  25 m from furthest intake in 25 m from furthest intake in  m from furthest intake in m from furthest intake in  from furthest intake in from furthest intake in  furthest intake in furthest intake in  intake in intake in  in in accordance with seal Class A 8.5. FLEXIBLE DUCTWORK: FLEXIBLE DUCTWORK: 8.5.1. Provide Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units Provide Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units  Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units  T/L-A, flexible ductwork upstream and downstream of air terminal control units T/L-A, flexible ductwork upstream and downstream of air terminal control units  flexible ductwork upstream and downstream of air terminal control units flexible ductwork upstream and downstream of air terminal control units  ductwork upstream and downstream of air terminal control units ductwork upstream and downstream of air terminal control units  upstream and downstream of air terminal control units upstream and downstream of air terminal control units  and downstream of air terminal control units and downstream of air terminal control units  downstream of air terminal control units downstream of air terminal control units  of air terminal control units of air terminal control units  air terminal control units air terminal control units  terminal control units terminal control units  control units control units  units units and/or other locations indicated on the Drawings. 8.5.2. Construct ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and Construct ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and  ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and  from a tape of soft annealed aluminum sheet, spiral wound into a tube and from a tape of soft annealed aluminum sheet, spiral wound into a tube and  a tape of soft annealed aluminum sheet, spiral wound into a tube and a tape of soft annealed aluminum sheet, spiral wound into a tube and  tape of soft annealed aluminum sheet, spiral wound into a tube and tape of soft annealed aluminum sheet, spiral wound into a tube and  of soft annealed aluminum sheet, spiral wound into a tube and of soft annealed aluminum sheet, spiral wound into a tube and  soft annealed aluminum sheet, spiral wound into a tube and soft annealed aluminum sheet, spiral wound into a tube and  annealed aluminum sheet, spiral wound into a tube and annealed aluminum sheet, spiral wound into a tube and  aluminum sheet, spiral wound into a tube and aluminum sheet, spiral wound into a tube and  sheet, spiral wound into a tube and sheet, spiral wound into a tube and  spiral wound into a tube and spiral wound into a tube and  wound into a tube and wound into a tube and  into a tube and into a tube and  a tube and a tube and  tube and tube and  and and spiral corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a  corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a  to provide strength and flexibility.  Provide a triple mechanical lock to form a to provide strength and flexibility.  Provide a triple mechanical lock to form a  provide strength and flexibility.  Provide a triple mechanical lock to form a provide strength and flexibility.  Provide a triple mechanical lock to form a  strength and flexibility.  Provide a triple mechanical lock to form a strength and flexibility.  Provide a triple mechanical lock to form a  and flexibility.  Provide a triple mechanical lock to form a and flexibility.  Provide a triple mechanical lock to form a  flexibility.  Provide a triple mechanical lock to form a flexibility.  Provide a triple mechanical lock to form a   Provide a triple mechanical lock to form a  Provide a triple mechanical lock to form a Provide a triple mechanical lock to form a  a triple mechanical lock to form a a triple mechanical lock to form a  triple mechanical lock to form a triple mechanical lock to form a  mechanical lock to form a mechanical lock to form a  lock to form a lock to form a  to form a to form a  form a form a  a a continuous secure air joint without the use of adhesives for pressures up to 3000 Pa. 8.5.3. Conform to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct Conform to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  the requirements of NFPA 90 and Underwriters Laboratories classification for round duct the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  requirements of NFPA 90 and Underwriters Laboratories classification for round duct requirements of NFPA 90 and Underwriters Laboratories classification for round duct  of NFPA 90 and Underwriters Laboratories classification for round duct of NFPA 90 and Underwriters Laboratories classification for round duct  NFPA 90 and Underwriters Laboratories classification for round duct NFPA 90 and Underwriters Laboratories classification for round duct  90 and Underwriters Laboratories classification for round duct 90 and Underwriters Laboratories classification for round duct  and Underwriters Laboratories classification for round duct and Underwriters Laboratories classification for round duct  Underwriters Laboratories classification for round duct Underwriters Laboratories classification for round duct  Laboratories classification for round duct Laboratories classification for round duct  classification for round duct classification for round duct  for round duct for round duct  round duct round duct  duct duct to specification UL 181. 8.5.4. Provide flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm Provide flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  in minimum lengths of 1500 mm and maximum lengths of  3600 mm in minimum lengths of 1500 mm and maximum lengths of  3600 mm  minimum lengths of 1500 mm and maximum lengths of  3600 mm minimum lengths of 1500 mm and maximum lengths of  3600 mm  lengths of 1500 mm and maximum lengths of  3600 mm lengths of 1500 mm and maximum lengths of  3600 mm  of 1500 mm and maximum lengths of  3600 mm of 1500 mm and maximum lengths of  3600 mm  1500 mm and maximum lengths of  3600 mm 1500 mm and maximum lengths of  3600 mm  mm and maximum lengths of  3600 mm mm and maximum lengths of  3600 mm  and maximum lengths of  3600 mm and maximum lengths of  3600 mm  maximum lengths of  3600 mm maximum lengths of  3600 mm  lengths of  3600 mm lengths of  3600 mm  of  3600 mm of  3600 mm   3600 mm  3600 mm 3600 mm  mm mm Class 1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum 1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  systems. For Class 2 and higher pressure systems restrict minimum and maximum systems. For Class 2 and higher pressure systems restrict minimum and maximum  For Class 2 and higher pressure systems restrict minimum and maximum For Class 2 and higher pressure systems restrict minimum and maximum  Class 2 and higher pressure systems restrict minimum and maximum Class 2 and higher pressure systems restrict minimum and maximum  2 and higher pressure systems restrict minimum and maximum 2 and higher pressure systems restrict minimum and maximum  and higher pressure systems restrict minimum and maximum and higher pressure systems restrict minimum and maximum  higher pressure systems restrict minimum and maximum higher pressure systems restrict minimum and maximum  pressure systems restrict minimum and maximum pressure systems restrict minimum and maximum  systems restrict minimum and maximum systems restrict minimum and maximum  restrict minimum and maximum restrict minimum and maximum  minimum and maximum minimum and maximum  and maximum and maximum  maximum maximum lengths to 1200 mm. 8.6. ACOUSTIC DUCT LINING ACOUSTIC DUCT LINING 8.6.1. Provide 25 mm thick acoustic duct liner where shown on drawings and as follows: Provide 25 mm thick acoustic duct liner where shown on drawings and as follows: 8.6.1.1. Rectangular Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Rectangular Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with   Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Linacoustic meeting ASTM C 1071 with air surface coated with Linacoustic meeting ASTM C 1071 with air surface coated with  meeting ASTM C 1071 with air surface coated with meeting ASTM C 1071 with air surface coated with  ASTM C 1071 with air surface coated with ASTM C 1071 with air surface coated with  C 1071 with air surface coated with C 1071 with air surface coated with  1071 with air surface coated with 1071 with air surface coated with  with air surface coated with with air surface coated with  air surface coated with air surface coated with  surface coated with surface coated with  coated with coated with  with with acrylic coating treated with EPA registered anti-microbial agent proven to resist microbial growth  coating treated with EPA registered anti-microbial agent proven to resist microbial growth coating treated with EPA registered anti-microbial agent proven to resist microbial growth  treated with EPA registered anti-microbial agent proven to resist microbial growth treated with EPA registered anti-microbial agent proven to resist microbial growth  with EPA registered anti-microbial agent proven to resist microbial growth with EPA registered anti-microbial agent proven to resist microbial growth  EPA registered anti-microbial agent proven to resist microbial growth EPA registered anti-microbial agent proven to resist microbial growth  registered anti-microbial agent proven to resist microbial growth registered anti-microbial agent proven to resist microbial growth  anti-microbial agent proven to resist microbial growth anti-microbial agent proven to resist microbial growth  agent proven to resist microbial growth agent proven to resist microbial growth  proven to resist microbial growth proven to resist microbial growth  to resist microbial growth to resist microbial growth  resist microbial growth resist microbial growth  microbial growth microbial growth  growth growth as determined by ASTM G 21 and G 22. 8.6.1.2. Noise Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Noise Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance  Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance  Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance   .70 or higher based on "Type A mounting" and tested in accordance  .70 or higher based on "Type A mounting" and tested in accordance .70 or higher based on "Type A mounting" and tested in accordance  or higher based on "Type A mounting" and tested in accordance or higher based on "Type A mounting" and tested in accordance  higher based on "Type A mounting" and tested in accordance higher based on "Type A mounting" and tested in accordance  based on "Type A mounting" and tested in accordance based on "Type A mounting" and tested in accordance  on "Type A mounting" and tested in accordance on "Type A mounting" and tested in accordance  "Type A mounting" and tested in accordance "Type A mounting" and tested in accordance  A mounting" and tested in accordance A mounting" and tested in accordance  mounting" and tested in accordance mounting" and tested in accordance  and tested in accordance and tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance to ASTM C 423. 8.6.1.3. Adhesive: meeting ASTM C 916. Adhesive: meeting ASTM C 916. 8.6.1.4. Fasteners: Duct liner galvanized steel pins, welded or mechanically fastened. Fasteners: Duct liner galvanized steel pins, welded or mechanically fastened. 8.6.2. Round Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Round Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air   Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  rigid preformed round liner, or Spiracoustic Plus with air rigid preformed round liner, or Spiracoustic Plus with air  preformed round liner, or Spiracoustic Plus with air preformed round liner, or Spiracoustic Plus with air  round liner, or Spiracoustic Plus with air round liner, or Spiracoustic Plus with air  liner, or Spiracoustic Plus with air liner, or Spiracoustic Plus with air  or Spiracoustic Plus with air or Spiracoustic Plus with air  Spiracoustic Plus with air Spiracoustic Plus with air  Plus with air Plus with air  with air with air  air air surface coated with acrylic coating treated with EPA register anti-microbial agent proven to resist  coated with acrylic coating treated with EPA register anti-microbial agent proven to resist coated with acrylic coating treated with EPA register anti-microbial agent proven to resist  with acrylic coating treated with EPA register anti-microbial agent proven to resist with acrylic coating treated with EPA register anti-microbial agent proven to resist  acrylic coating treated with EPA register anti-microbial agent proven to resist acrylic coating treated with EPA register anti-microbial agent proven to resist  coating treated with EPA register anti-microbial agent proven to resist coating treated with EPA register anti-microbial agent proven to resist  treated with EPA register anti-microbial agent proven to resist treated with EPA register anti-microbial agent proven to resist  with EPA register anti-microbial agent proven to resist with EPA register anti-microbial agent proven to resist  EPA register anti-microbial agent proven to resist EPA register anti-microbial agent proven to resist  register anti-microbial agent proven to resist register anti-microbial agent proven to resist  anti-microbial agent proven to resist anti-microbial agent proven to resist  agent proven to resist agent proven to resist  proven to resist proven to resist  to resist to resist  resist resist microbial growth as determined by ASTM G 21 and G 22. 8.6.2.1. Noise Reduction Coefficient of .70 as per ASTM C 423.  (Type A mounting) Noise Reduction Coefficient of .70 as per ASTM C 423.  (Type A mounting) 8.7. FIRE RATED DUCTING AND ENCLOSURES FIRE RATED DUCTING AND ENCLOSURES 8.7.1. Fabricate and install the ductwork according to the manufacturers written instructions and in Fabricate and install the ductwork according to the manufacturers written instructions and in  and install the ductwork according to the manufacturers written instructions and in and install the ductwork according to the manufacturers written instructions and in  install the ductwork according to the manufacturers written instructions and in install the ductwork according to the manufacturers written instructions and in  the ductwork according to the manufacturers written instructions and in the ductwork according to the manufacturers written instructions and in  ductwork according to the manufacturers written instructions and in ductwork according to the manufacturers written instructions and in  according to the manufacturers written instructions and in according to the manufacturers written instructions and in  to the manufacturers written instructions and in to the manufacturers written instructions and in  the manufacturers written instructions and in the manufacturers written instructions and in  manufacturers written instructions and in manufacturers written instructions and in  written instructions and in written instructions and in  instructions and in instructions and in  and in and in  in in accordance with the UL listing.  Use hangers, support rods and firestopping in accordance with the  with the UL listing.  Use hangers, support rods and firestopping in accordance with the with the UL listing.  Use hangers, support rods and firestopping in accordance with the  the UL listing.  Use hangers, support rods and firestopping in accordance with the the UL listing.  Use hangers, support rods and firestopping in accordance with the  UL listing.  Use hangers, support rods and firestopping in accordance with the UL listing.  Use hangers, support rods and firestopping in accordance with the  listing.  Use hangers, support rods and firestopping in accordance with the listing.  Use hangers, support rods and firestopping in accordance with the   Use hangers, support rods and firestopping in accordance with the  Use hangers, support rods and firestopping in accordance with the Use hangers, support rods and firestopping in accordance with the  hangers, support rods and firestopping in accordance with the hangers, support rods and firestopping in accordance with the  support rods and firestopping in accordance with the support rods and firestopping in accordance with the  rods and firestopping in accordance with the rods and firestopping in accordance with the  and firestopping in accordance with the and firestopping in accordance with the  firestopping in accordance with the firestopping in accordance with the  in accordance with the in accordance with the  accordance with the accordance with the  with the with the  the the UL listing. 8.7.2. All fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not All fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  or Type-C, unless otherwise noted. Type-A fire dampers are not or Type-C, unless otherwise noted. Type-A fire dampers are not  Type-C, unless otherwise noted. Type-A fire dampers are not Type-C, unless otherwise noted. Type-A fire dampers are not  unless otherwise noted. Type-A fire dampers are not unless otherwise noted. Type-A fire dampers are not  otherwise noted. Type-A fire dampers are not otherwise noted. Type-A fire dampers are not  noted. Type-A fire dampers are not noted. Type-A fire dampers are not  Type-A fire dampers are not Type-A fire dampers are not  fire dampers are not fire dampers are not  dampers are not dampers are not  are not are not  not not acceptable. 8.8. SHEET METAL INSTALLATION SHEET METAL INSTALLATION 8.8.1. Provide acoustic insulation on supply air ductwork from discharge side of mechanical air volume Provide acoustic insulation on supply air ductwork from discharge side of mechanical air volume  acoustic insulation on supply air ductwork from discharge side of mechanical air volume acoustic insulation on supply air ductwork from discharge side of mechanical air volume  insulation on supply air ductwork from discharge side of mechanical air volume insulation on supply air ductwork from discharge side of mechanical air volume  on supply air ductwork from discharge side of mechanical air volume on supply air ductwork from discharge side of mechanical air volume  supply air ductwork from discharge side of mechanical air volume supply air ductwork from discharge side of mechanical air volume  air ductwork from discharge side of mechanical air volume air ductwork from discharge side of mechanical air volume  ductwork from discharge side of mechanical air volume ductwork from discharge side of mechanical air volume  from discharge side of mechanical air volume from discharge side of mechanical air volume  discharge side of mechanical air volume discharge side of mechanical air volume  side of mechanical air volume side of mechanical air volume  of mechanical air volume of mechanical air volume  mechanical air volume mechanical air volume  air volume air volume  volume volume control boxes and attenuators as follows: - 3000mm [10ft. - 0in.] for straight duct run box or - 1500mm [5ft. - 0in.] downstream of 1st elbow or - 1500mm [5ft. - 0in.] for each branch downstream of 1st tee. - From fan powered VAV box to last flexible duct connection 8.8.2. Frame and install motorized dampers. Unless shown otherwise, attached each motorized damper Frame and install motorized dampers. Unless shown otherwise, attached each motorized damper  and install motorized dampers. Unless shown otherwise, attached each motorized damper and install motorized dampers. Unless shown otherwise, attached each motorized damper  install motorized dampers. Unless shown otherwise, attached each motorized damper install motorized dampers. Unless shown otherwise, attached each motorized damper  motorized dampers. Unless shown otherwise, attached each motorized damper motorized dampers. Unless shown otherwise, attached each motorized damper  dampers. Unless shown otherwise, attached each motorized damper dampers. Unless shown otherwise, attached each motorized damper  Unless shown otherwise, attached each motorized damper Unless shown otherwise, attached each motorized damper  shown otherwise, attached each motorized damper shown otherwise, attached each motorized damper  otherwise, attached each motorized damper otherwise, attached each motorized damper  attached each motorized damper attached each motorized damper  each motorized damper each motorized damper  motorized damper motorized damper  damper damper module to the channel framing. 8.8.3. Provide frames in ductwork airflow stations. Provide frames in ductwork airflow stations. 8.8.4. Make provisions in ductwork and plenums for installation of duct type smoke detectors and other Make provisions in ductwork and plenums for installation of duct type smoke detectors and other  provisions in ductwork and plenums for installation of duct type smoke detectors and other provisions in ductwork and plenums for installation of duct type smoke detectors and other  in ductwork and plenums for installation of duct type smoke detectors and other in ductwork and plenums for installation of duct type smoke detectors and other  ductwork and plenums for installation of duct type smoke detectors and other ductwork and plenums for installation of duct type smoke detectors and other  and plenums for installation of duct type smoke detectors and other and plenums for installation of duct type smoke detectors and other  plenums for installation of duct type smoke detectors and other plenums for installation of duct type smoke detectors and other  for installation of duct type smoke detectors and other for installation of duct type smoke detectors and other  installation of duct type smoke detectors and other installation of duct type smoke detectors and other  of duct type smoke detectors and other of duct type smoke detectors and other  duct type smoke detectors and other duct type smoke detectors and other  type smoke detectors and other type smoke detectors and other  smoke detectors and other smoke detectors and other  detectors and other detectors and other  and other and other  other other control devices. 8.8.5. Provide neoprene isolation gaskets and nylon bolts at connections required for dissimilar metals. Provide neoprene isolation gaskets and nylon bolts at connections required for dissimilar metals. 8.8.6. Seal watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as Seal watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as  watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as  the bottom and sides of intake and exhaust ducts connected to exterior louvres as the bottom and sides of intake and exhaust ducts connected to exterior louvres as  bottom and sides of intake and exhaust ducts connected to exterior louvres as bottom and sides of intake and exhaust ducts connected to exterior louvres as  and sides of intake and exhaust ducts connected to exterior louvres as and sides of intake and exhaust ducts connected to exterior louvres as  sides of intake and exhaust ducts connected to exterior louvres as sides of intake and exhaust ducts connected to exterior louvres as  of intake and exhaust ducts connected to exterior louvres as of intake and exhaust ducts connected to exterior louvres as  intake and exhaust ducts connected to exterior louvres as intake and exhaust ducts connected to exterior louvres as  and exhaust ducts connected to exterior louvres as and exhaust ducts connected to exterior louvres as  exhaust ducts connected to exterior louvres as exhaust ducts connected to exterior louvres as  ducts connected to exterior louvres as ducts connected to exterior louvres as  connected to exterior louvres as connected to exterior louvres as  to exterior louvres as to exterior louvres as  exterior louvres as exterior louvres as  louvres as louvres as  as as follows: - Intake: from louvre to air handling unit - Exhaust: from louvre to {2 metres} [6'-6"] upstream of louvre 8.9. ACOUSTIC DUCT LINING INSTALLATION ACOUSTIC DUCT LINING INSTALLATION 8.9.1. Seal all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable Seal all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  and trailing edges and repair all rips or tears of acoustic duct liner with a suitable and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  trailing edges and repair all rips or tears of acoustic duct liner with a suitable trailing edges and repair all rips or tears of acoustic duct liner with a suitable  edges and repair all rips or tears of acoustic duct liner with a suitable edges and repair all rips or tears of acoustic duct liner with a suitable  and repair all rips or tears of acoustic duct liner with a suitable and repair all rips or tears of acoustic duct liner with a suitable  repair all rips or tears of acoustic duct liner with a suitable repair all rips or tears of acoustic duct liner with a suitable  all rips or tears of acoustic duct liner with a suitable all rips or tears of acoustic duct liner with a suitable  rips or tears of acoustic duct liner with a suitable rips or tears of acoustic duct liner with a suitable  or tears of acoustic duct liner with a suitable or tears of acoustic duct liner with a suitable  tears of acoustic duct liner with a suitable tears of acoustic duct liner with a suitable  of acoustic duct liner with a suitable of acoustic duct liner with a suitable  acoustic duct liner with a suitable acoustic duct liner with a suitable  duct liner with a suitable duct liner with a suitable  liner with a suitable liner with a suitable  with a suitable with a suitable  a suitable a suitable  suitable suitable sealing compound similar to Johns-Manville Superseal. 8.9.2. Provide a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct Provide a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  sheet metal nose piece to hold the leading edge of acoustic duct liner and direct sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  metal nose piece to hold the leading edge of acoustic duct liner and direct metal nose piece to hold the leading edge of acoustic duct liner and direct  nose piece to hold the leading edge of acoustic duct liner and direct nose piece to hold the leading edge of acoustic duct liner and direct  piece to hold the leading edge of acoustic duct liner and direct piece to hold the leading edge of acoustic duct liner and direct  to hold the leading edge of acoustic duct liner and direct to hold the leading edge of acoustic duct liner and direct  hold the leading edge of acoustic duct liner and direct hold the leading edge of acoustic duct liner and direct  the leading edge of acoustic duct liner and direct the leading edge of acoustic duct liner and direct  leading edge of acoustic duct liner and direct leading edge of acoustic duct liner and direct  edge of acoustic duct liner and direct edge of acoustic duct liner and direct  of acoustic duct liner and direct of acoustic duct liner and direct  acoustic duct liner and direct acoustic duct liner and direct  duct liner and direct duct liner and direct  liner and direct liner and direct  and direct and direct  direct direct the air over the edge. 8.10. TESTING TESTING 8.10.1. Pressure test ductwork in accordance with the outlines and classification described in the SMACNA, Pressure test ductwork in accordance with the outlines and classification described in the SMACNA,  test ductwork in accordance with the outlines and classification described in the SMACNA, test ductwork in accordance with the outlines and classification described in the SMACNA,  ductwork in accordance with the outlines and classification described in the SMACNA, ductwork in accordance with the outlines and classification described in the SMACNA,  in accordance with the outlines and classification described in the SMACNA, in accordance with the outlines and classification described in the SMACNA,  accordance with the outlines and classification described in the SMACNA, accordance with the outlines and classification described in the SMACNA,  with the outlines and classification described in the SMACNA, with the outlines and classification described in the SMACNA,  the outlines and classification described in the SMACNA, the outlines and classification described in the SMACNA,  outlines and classification described in the SMACNA, outlines and classification described in the SMACNA,  and classification described in the SMACNA, and classification described in the SMACNA,  classification described in the SMACNA, classification described in the SMACNA,  described in the SMACNA, described in the SMACNA,  in the SMACNA, in the SMACNA,  the SMACNA, the SMACNA,  SMACNA, SMACNA, HVAC Duct Leakage Test manual. 8.10.2. All supply air ductwork shall be pressure tested. All supply air ductwork shall be pressure tested. 8.10.3. Random testing of approximately 15% of other ductwork shall be conducted when requested by Random testing of approximately 15% of other ductwork shall be conducted when requested by  testing of approximately 15% of other ductwork shall be conducted when requested by testing of approximately 15% of other ductwork shall be conducted when requested by  of approximately 15% of other ductwork shall be conducted when requested by of approximately 15% of other ductwork shall be conducted when requested by  approximately 15% of other ductwork shall be conducted when requested by approximately 15% of other ductwork shall be conducted when requested by  15% of other ductwork shall be conducted when requested by 15% of other ductwork shall be conducted when requested by  of other ductwork shall be conducted when requested by of other ductwork shall be conducted when requested by  other ductwork shall be conducted when requested by other ductwork shall be conducted when requested by  ductwork shall be conducted when requested by ductwork shall be conducted when requested by  shall be conducted when requested by shall be conducted when requested by  be conducted when requested by be conducted when requested by  conducted when requested by conducted when requested by  when requested by when requested by  requested by requested by  by by Consultant. 8.10.4. Failed joints shall be repaired and retested. Failed joints shall be repaired and retested. 8.10.5. Additional testing will be required if random testing reveals failures. Additional testing will be required if random testing reveals failures. 8.10.6. The leakage amount shall not exceed the allotted amount for the pressure class.  The test The leakage amount shall not exceed the allotted amount for the pressure class.  The test  leakage amount shall not exceed the allotted amount for the pressure class.  The test leakage amount shall not exceed the allotted amount for the pressure class.  The test  amount shall not exceed the allotted amount for the pressure class.  The test amount shall not exceed the allotted amount for the pressure class.  The test  shall not exceed the allotted amount for the pressure class.  The test shall not exceed the allotted amount for the pressure class.  The test  not exceed the allotted amount for the pressure class.  The test not exceed the allotted amount for the pressure class.  The test  exceed the allotted amount for the pressure class.  The test exceed the allotted amount for the pressure class.  The test  the allotted amount for the pressure class.  The test the allotted amount for the pressure class.  The test  allotted amount for the pressure class.  The test allotted amount for the pressure class.  The test  amount for the pressure class.  The test amount for the pressure class.  The test  for the pressure class.  The test for the pressure class.  The test  the pressure class.  The test the pressure class.  The test  pressure class.  The test pressure class.  The test  class.  The test class.  The test   The test  The test The test  test test pressures shall be based on the static pressure for each fan. 8.10.7. Repair duct and retest where air leakage exceeds the specified limits. Repair duct and retest where air leakage exceeds the specified limits. 8.10.8. Make good all audible leakage, whether test is within limit specified or not. Make good all audible leakage, whether test is within limit specified or not. 8.10.9. Provide calibrated tester, connection hoses, temporary plugs, etc., as required. Provide calibrated tester, connection hoses, temporary plugs, etc., as required. 8.11. CLEAN UP CLEAN UP 8.11.1. Vacuum clean the inside of all air handling systems, including fans, plenums, ducts, coils and Vacuum clean the inside of all air handling systems, including fans, plenums, ducts, coils and  clean the inside of all air handling systems, including fans, plenums, ducts, coils and clean the inside of all air handling systems, including fans, plenums, ducts, coils and  the inside of all air handling systems, including fans, plenums, ducts, coils and the inside of all air handling systems, including fans, plenums, ducts, coils and  inside of all air handling systems, including fans, plenums, ducts, coils and inside of all air handling systems, including fans, plenums, ducts, coils and  of all air handling systems, including fans, plenums, ducts, coils and of all air handling systems, including fans, plenums, ducts, coils and  all air handling systems, including fans, plenums, ducts, coils and all air handling systems, including fans, plenums, ducts, coils and  air handling systems, including fans, plenums, ducts, coils and air handling systems, including fans, plenums, ducts, coils and  handling systems, including fans, plenums, ducts, coils and handling systems, including fans, plenums, ducts, coils and  systems, including fans, plenums, ducts, coils and systems, including fans, plenums, ducts, coils and  including fans, plenums, ducts, coils and including fans, plenums, ducts, coils and  fans, plenums, ducts, coils and fans, plenums, ducts, coils and  plenums, ducts, coils and plenums, ducts, coils and  ducts, coils and ducts, coils and  coils and coils and  and and terminal units to ensure that they are free from debris and dust. 9. TESTING, ADJUSTING, AND BALANCING TESTING, ADJUSTING, AND BALANCING 9.1. Balancing contractor shall be qualified by the following: Balancing contractor shall be qualified by the following: 9.1.1. Associated Air Balance Council (AABC) National Standards for Total System Balancing, NM-1 Associated Air Balance Council (AABC) National Standards for Total System Balancing, NM-1 9.1.2. National Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing National Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Certified Air Balancing Specifications and Certified Hydronic Balancing Certified Air Balancing Specifications and Certified Hydronic Balancing  Air Balancing Specifications and Certified Hydronic Balancing Air Balancing Specifications and Certified Hydronic Balancing  Balancing Specifications and Certified Hydronic Balancing Balancing Specifications and Certified Hydronic Balancing  Specifications and Certified Hydronic Balancing Specifications and Certified Hydronic Balancing  and Certified Hydronic Balancing and Certified Hydronic Balancing  Certified Hydronic Balancing Certified Hydronic Balancing  Hydronic Balancing Hydronic Balancing  Balancing Balancing Specifications 9.1.3. National Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, National Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  (NEBB) TABES Proceedural Standard for Testing, Adjusting, (NEBB) TABES Proceedural Standard for Testing, Adjusting,  TABES Proceedural Standard for Testing, Adjusting, TABES Proceedural Standard for Testing, Adjusting,  Proceedural Standard for Testing, Adjusting, Proceedural Standard for Testing, Adjusting,  Standard for Testing, Adjusting, Standard for Testing, Adjusting,  for Testing, Adjusting, for Testing, Adjusting,  Testing, Adjusting, Testing, Adjusting,  Adjusting, Adjusting, and Balancing Environmental Systems 9.1.4. Sheet Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Sheet Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Contractors National Association (SMACNA) HVAC TAB HVAC Systems Contractors National Association (SMACNA) HVAC TAB HVAC Systems  National Association (SMACNA) HVAC TAB HVAC Systems National Association (SMACNA) HVAC TAB HVAC Systems  Association (SMACNA) HVAC TAB HVAC Systems Association (SMACNA) HVAC TAB HVAC Systems  (SMACNA) HVAC TAB HVAC Systems (SMACNA) HVAC TAB HVAC Systems  HVAC TAB HVAC Systems HVAC TAB HVAC Systems  TAB HVAC Systems TAB HVAC Systems  HVAC Systems HVAC Systems  Systems Systems - Testing, Adjusting and Balancing 9.2. Balancing contractor shall be one of: Balancing contractor shall be one of: - Troup Engineering Services Inc. - Air Audit - Dynamic     9.3. List selected balancing contractor on tender form.  Balancing scope of work shall include water and List selected balancing contractor on tender form.  Balancing scope of work shall include water and  selected balancing contractor on tender form.  Balancing scope of work shall include water and selected balancing contractor on tender form.  Balancing scope of work shall include water and  balancing contractor on tender form.  Balancing scope of work shall include water and balancing contractor on tender form.  Balancing scope of work shall include water and  contractor on tender form.  Balancing scope of work shall include water and contractor on tender form.  Balancing scope of work shall include water and  on tender form.  Balancing scope of work shall include water and on tender form.  Balancing scope of work shall include water and  tender form.  Balancing scope of work shall include water and tender form.  Balancing scope of work shall include water and  form.  Balancing scope of work shall include water and form.  Balancing scope of work shall include water and   Balancing scope of work shall include water and  Balancing scope of work shall include water and Balancing scope of work shall include water and  scope of work shall include water and scope of work shall include water and  of work shall include water and of work shall include water and  work shall include water and work shall include water and  shall include water and shall include water and  include water and include water and  water and water and  and and air side balancing of all equipment, ductwork and terminal devices provided as part of this contract,  side balancing of all equipment, ductwork and terminal devices provided as part of this contract, side balancing of all equipment, ductwork and terminal devices provided as part of this contract,  balancing of all equipment, ductwork and terminal devices provided as part of this contract, balancing of all equipment, ductwork and terminal devices provided as part of this contract,  of all equipment, ductwork and terminal devices provided as part of this contract, of all equipment, ductwork and terminal devices provided as part of this contract,  all equipment, ductwork and terminal devices provided as part of this contract, all equipment, ductwork and terminal devices provided as part of this contract,  equipment, ductwork and terminal devices provided as part of this contract, equipment, ductwork and terminal devices provided as part of this contract,  ductwork and terminal devices provided as part of this contract, ductwork and terminal devices provided as part of this contract,  and terminal devices provided as part of this contract, and terminal devices provided as part of this contract,  terminal devices provided as part of this contract, terminal devices provided as part of this contract,  devices provided as part of this contract, devices provided as part of this contract,  provided as part of this contract, provided as part of this contract,  as part of this contract, as part of this contract,  part of this contract, part of this contract,  of this contract, of this contract,  this contract, this contract,  contract, contract, as well as base building equipment revised by this contract. 9.4. Balance as listed on mechanical drawings. Balance as listed on mechanical drawings. 9.5. Balance to the following tolerances of design values: Balance to the following tolerances of design values: 9.5.1. HVAC systems: +/- 5% HVAC systems: +/- 5% 9.5.2. Hydronic System: +/- 10% Hydronic System: +/- 10% 9.5.3. Refrigeration Systems: +/- 10% Refrigeration Systems: +/- 10% 9.5.4. Measured volumes to be accurate to with 2% of actual volumes. Measured volumes to be accurate to with 2% of actual volumes. 9.6. Instruments Instruments 9.6.1. Prior to balancing, submit to owner representation a list of instruments to be used together with Prior to balancing, submit to owner representation a list of instruments to be used together with  to balancing, submit to owner representation a list of instruments to be used together with to balancing, submit to owner representation a list of instruments to be used together with  balancing, submit to owner representation a list of instruments to be used together with balancing, submit to owner representation a list of instruments to be used together with  submit to owner representation a list of instruments to be used together with submit to owner representation a list of instruments to be used together with  to owner representation a list of instruments to be used together with to owner representation a list of instruments to be used together with  owner representation a list of instruments to be used together with owner representation a list of instruments to be used together with  representation a list of instruments to be used together with representation a list of instruments to be used together with  a list of instruments to be used together with a list of instruments to be used together with  list of instruments to be used together with list of instruments to be used together with  of instruments to be used together with of instruments to be used together with  instruments to be used together with instruments to be used together with  to be used together with to be used together with  be used together with be used together with  used together with used together with  together with together with  with with matching serial numbers. 9.6.2. Calibrate instruments in accordance with requirements of most stringent of referenced standard for Calibrate instruments in accordance with requirements of most stringent of referenced standard for  instruments in accordance with requirements of most stringent of referenced standard for instruments in accordance with requirements of most stringent of referenced standard for  in accordance with requirements of most stringent of referenced standard for in accordance with requirements of most stringent of referenced standard for  accordance with requirements of most stringent of referenced standard for accordance with requirements of most stringent of referenced standard for  with requirements of most stringent of referenced standard for with requirements of most stringent of referenced standard for  requirements of most stringent of referenced standard for requirements of most stringent of referenced standard for  of most stringent of referenced standard for of most stringent of referenced standard for  most stringent of referenced standard for most stringent of referenced standard for  stringent of referenced standard for stringent of referenced standard for  of referenced standard for of referenced standard for  referenced standard for referenced standard for  standard for standard for  for for applicable system. 9.6.3. Calibrate instruments with (3) months of balancing and provide certificate of calibration to owner's Calibrate instruments with (3) months of balancing and provide certificate of calibration to owner's  instruments with (3) months of balancing and provide certificate of calibration to owner's instruments with (3) months of balancing and provide certificate of calibration to owner's  with (3) months of balancing and provide certificate of calibration to owner's with (3) months of balancing and provide certificate of calibration to owner's  (3) months of balancing and provide certificate of calibration to owner's (3) months of balancing and provide certificate of calibration to owner's  months of balancing and provide certificate of calibration to owner's months of balancing and provide certificate of calibration to owner's  of balancing and provide certificate of calibration to owner's of balancing and provide certificate of calibration to owner's  balancing and provide certificate of calibration to owner's balancing and provide certificate of calibration to owner's  and provide certificate of calibration to owner's and provide certificate of calibration to owner's  provide certificate of calibration to owner's provide certificate of calibration to owner's  certificate of calibration to owner's certificate of calibration to owner's  of calibration to owner's of calibration to owner's  calibration to owner's calibration to owner's  to owner's to owner's  owner's owner's representative. 9.7. Submit balancing report in triplicate to the consultant and the owner, indicating terminal design and Submit balancing report in triplicate to the consultant and the owner, indicating terminal design and  balancing report in triplicate to the consultant and the owner, indicating terminal design and balancing report in triplicate to the consultant and the owner, indicating terminal design and  report in triplicate to the consultant and the owner, indicating terminal design and report in triplicate to the consultant and the owner, indicating terminal design and  in triplicate to the consultant and the owner, indicating terminal design and in triplicate to the consultant and the owner, indicating terminal design and  triplicate to the consultant and the owner, indicating terminal design and triplicate to the consultant and the owner, indicating terminal design and  to the consultant and the owner, indicating terminal design and to the consultant and the owner, indicating terminal design and  the consultant and the owner, indicating terminal design and the consultant and the owner, indicating terminal design and  consultant and the owner, indicating terminal design and consultant and the owner, indicating terminal design and  and the owner, indicating terminal design and and the owner, indicating terminal design and  the owner, indicating terminal design and the owner, indicating terminal design and  owner, indicating terminal design and owner, indicating terminal design and  indicating terminal design and indicating terminal design and  terminal design and terminal design and  design and design and  and and measured flow rates. 10. VALVE TAGS VALVE TAGS 10.1. Provide 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except Provide 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  1 mm thick lamacoid tags with 10mm high die-stamped black letters, except 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  mm thick lamacoid tags with 10mm high die-stamped black letters, except mm thick lamacoid tags with 10mm high die-stamped black letters, except  thick lamacoid tags with 10mm high die-stamped black letters, except thick lamacoid tags with 10mm high die-stamped black letters, except  lamacoid tags with 10mm high die-stamped black letters, except lamacoid tags with 10mm high die-stamped black letters, except  tags with 10mm high die-stamped black letters, except tags with 10mm high die-stamped black letters, except  with 10mm high die-stamped black letters, except with 10mm high die-stamped black letters, except  10mm high die-stamped black letters, except 10mm high die-stamped black letters, except  high die-stamped black letters, except high die-stamped black letters, except  die-stamped black letters, except die-stamped black letters, except  black letters, except black letters, except  letters, except letters, except  except except for fire and sprinkler systems, provide red lamacoid tags with white letters in lieu of brass tags. 10.2. Attach to valves with 100 mm long brass chains.  Attach to valves with 100 mm long brass chains.  10.3. Tag all valves except for small valves isolating a single piece of equipment such as a unit heater, Tag all valves except for small valves isolating a single piece of equipment such as a unit heater,  all valves except for small valves isolating a single piece of equipment such as a unit heater, all valves except for small valves isolating a single piece of equipment such as a unit heater,  valves except for small valves isolating a single piece of equipment such as a unit heater, valves except for small valves isolating a single piece of equipment such as a unit heater,  except for small valves isolating a single piece of equipment such as a unit heater, except for small valves isolating a single piece of equipment such as a unit heater,  for small valves isolating a single piece of equipment such as a unit heater, for small valves isolating a single piece of equipment such as a unit heater,  small valves isolating a single piece of equipment such as a unit heater, small valves isolating a single piece of equipment such as a unit heater,  valves isolating a single piece of equipment such as a unit heater, valves isolating a single piece of equipment such as a unit heater,  isolating a single piece of equipment such as a unit heater, isolating a single piece of equipment such as a unit heater,  a single piece of equipment such as a unit heater, a single piece of equipment such as a unit heater,  single piece of equipment such as a unit heater, single piece of equipment such as a unit heater,  piece of equipment such as a unit heater, piece of equipment such as a unit heater,  of equipment such as a unit heater, of equipment such as a unit heater,  equipment such as a unit heater, equipment such as a unit heater,  such as a unit heater, such as a unit heater,  as a unit heater, as a unit heater,  a unit heater, a unit heater,  unit heater, unit heater,  heater, heater, fan coil unit, terminal reheat coil and radiation section.  11. EQUIPMENT NAMEPLATES EQUIPMENT NAMEPLATES 11.1. Identify equipments, starters, and, remote control devices in a manner consistent with the Drawings. Identify equipments, starters, and, remote control devices in a manner consistent with the Drawings. 11.2. Use solid black capitalized lettering 100 mm high. Use solid black capitalized lettering 100 mm high. 11.3. Where equipment size does not permit stencil identification, use lamacoid labels, engraved white on Where equipment size does not permit stencil identification, use lamacoid labels, engraved white on  equipment size does not permit stencil identification, use lamacoid labels, engraved white on equipment size does not permit stencil identification, use lamacoid labels, engraved white on  size does not permit stencil identification, use lamacoid labels, engraved white on size does not permit stencil identification, use lamacoid labels, engraved white on  does not permit stencil identification, use lamacoid labels, engraved white on does not permit stencil identification, use lamacoid labels, engraved white on  not permit stencil identification, use lamacoid labels, engraved white on not permit stencil identification, use lamacoid labels, engraved white on  permit stencil identification, use lamacoid labels, engraved white on permit stencil identification, use lamacoid labels, engraved white on  stencil identification, use lamacoid labels, engraved white on stencil identification, use lamacoid labels, engraved white on  identification, use lamacoid labels, engraved white on identification, use lamacoid labels, engraved white on  use lamacoid labels, engraved white on use lamacoid labels, engraved white on  lamacoid labels, engraved white on lamacoid labels, engraved white on  labels, engraved white on labels, engraved white on  engraved white on engraved white on  white on white on  on on black, mechanically fastened to the equipment. Minimum lettering size 10 mm. 12. SEISMIC RESTRAINT SYSTEMS SEISMIC RESTRAINT SYSTEMS 12.1. This building is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table This building is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table  building is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table building is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table  is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table is considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table  considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table considered Site Class D - (Stiff Soil) for Seismic design in accordance with Table  Site Class D - (Stiff Soil) for Seismic design in accordance with Table Site Class D - (Stiff Soil) for Seismic design in accordance with Table  Class D - (Stiff Soil) for Seismic design in accordance with Table Class D - (Stiff Soil) for Seismic design in accordance with Table  D - (Stiff Soil) for Seismic design in accordance with Table D - (Stiff Soil) for Seismic design in accordance with Table  - (Stiff Soil) for Seismic design in accordance with Table - (Stiff Soil) for Seismic design in accordance with Table  (Stiff Soil) for Seismic design in accordance with Table (Stiff Soil) for Seismic design in accordance with Table  Soil) for Seismic design in accordance with Table Soil) for Seismic design in accordance with Table  for Seismic design in accordance with Table for Seismic design in accordance with Table  Seismic design in accordance with Table Seismic design in accordance with Table  design in accordance with Table design in accordance with Table  in accordance with Table in accordance with Table  accordance with Table accordance with Table  with Table with Table  Table Table 4.1.8.4.B of the Ontario Building Code. Consider the facility’s importance category as {Normal} from  of the Ontario Building Code. Consider the facility’s importance category as {Normal} from of the Ontario Building Code. Consider the facility’s importance category as {Normal} from  the Ontario Building Code. Consider the facility’s importance category as {Normal} from the Ontario Building Code. Consider the facility’s importance category as {Normal} from  Ontario Building Code. Consider the facility’s importance category as {Normal} from Ontario Building Code. Consider the facility’s importance category as {Normal} from  Building Code. Consider the facility’s importance category as {Normal} from Building Code. Consider the facility’s importance category as {Normal} from  Code. Consider the facility’s importance category as {Normal} from Code. Consider the facility’s importance category as {Normal} from  Consider the facility’s importance category as {Normal} from Consider the facility’s importance category as {Normal} from  the facility’s importance category as {Normal} from the facility’s importance category as {Normal} from  facility’s importance category as {Normal} from facility’s importance category as {Normal} from s importance category as {Normal} from  importance category as {Normal} from importance category as {Normal} from  category as {Normal} from category as {Normal} from  as {Normal} from as {Normal} from  {Normal} from {Normal} from  from from 4.1.8.5 of the Ontario Building Code. 12.2. The contractor is responsible for complying with the required seismic codes and standards. The contractor is responsible for complying with the required seismic codes and standards. 12.3. The contractor's seismic specialist shall establish final restraint locations and restraint design The contractor's seismic specialist shall establish final restraint locations and restraint design  contractor's seismic specialist shall establish final restraint locations and restraint design contractor's seismic specialist shall establish final restraint locations and restraint design  seismic specialist shall establish final restraint locations and restraint design seismic specialist shall establish final restraint locations and restraint design  specialist shall establish final restraint locations and restraint design specialist shall establish final restraint locations and restraint design  shall establish final restraint locations and restraint design shall establish final restraint locations and restraint design  establish final restraint locations and restraint design establish final restraint locations and restraint design  final restraint locations and restraint design final restraint locations and restraint design  restraint locations and restraint design restraint locations and restraint design  locations and restraint design locations and restraint design  and restraint design and restraint design  restraint design restraint design  design design requirements. 12.4. The contractor's seismic specialist to be a Professional Engineer specializing in the design of seismic The contractor's seismic specialist to be a Professional Engineer specializing in the design of seismic  contractor's seismic specialist to be a Professional Engineer specializing in the design of seismic contractor's seismic specialist to be a Professional Engineer specializing in the design of seismic  seismic specialist to be a Professional Engineer specializing in the design of seismic seismic specialist to be a Professional Engineer specializing in the design of seismic  specialist to be a Professional Engineer specializing in the design of seismic specialist to be a Professional Engineer specializing in the design of seismic  to be a Professional Engineer specializing in the design of seismic to be a Professional Engineer specializing in the design of seismic  be a Professional Engineer specializing in the design of seismic be a Professional Engineer specializing in the design of seismic  a Professional Engineer specializing in the design of seismic a Professional Engineer specializing in the design of seismic  Professional Engineer specializing in the design of seismic Professional Engineer specializing in the design of seismic  Engineer specializing in the design of seismic Engineer specializing in the design of seismic  specializing in the design of seismic specializing in the design of seismic  in the design of seismic in the design of seismic  the design of seismic the design of seismic  design of seismic design of seismic  of seismic of seismic  seismic seismic restraint systems (SRS) and registered in the province of Ontario. 12.5. One only seismic restraint system to be used for all systems and equipment. One only seismic restraint system to be used for all systems and equipment. 12.6. This section governs design, supply, and installation of complete SRS for all mechanical systems and This section governs design, supply, and installation of complete SRS for all mechanical systems and  section governs design, supply, and installation of complete SRS for all mechanical systems and section governs design, supply, and installation of complete SRS for all mechanical systems and  governs design, supply, and installation of complete SRS for all mechanical systems and governs design, supply, and installation of complete SRS for all mechanical systems and  design, supply, and installation of complete SRS for all mechanical systems and design, supply, and installation of complete SRS for all mechanical systems and  supply, and installation of complete SRS for all mechanical systems and supply, and installation of complete SRS for all mechanical systems and  and installation of complete SRS for all mechanical systems and and installation of complete SRS for all mechanical systems and  installation of complete SRS for all mechanical systems and installation of complete SRS for all mechanical systems and  of complete SRS for all mechanical systems and of complete SRS for all mechanical systems and  complete SRS for all mechanical systems and complete SRS for all mechanical systems and  SRS for all mechanical systems and SRS for all mechanical systems and  for all mechanical systems and for all mechanical systems and  all mechanical systems and all mechanical systems and  mechanical systems and mechanical systems and  systems and systems and  and and equipment specified for installation on this project. This includes fire protection, plumbing & utility  specified for installation on this project. This includes fire protection, plumbing & utility specified for installation on this project. This includes fire protection, plumbing & utility  for installation on this project. This includes fire protection, plumbing & utility for installation on this project. This includes fire protection, plumbing & utility  installation on this project. This includes fire protection, plumbing & utility installation on this project. This includes fire protection, plumbing & utility  on this project. This includes fire protection, plumbing & utility on this project. This includes fire protection, plumbing & utility  this project. This includes fire protection, plumbing & utility this project. This includes fire protection, plumbing & utility  project. This includes fire protection, plumbing & utility project. This includes fire protection, plumbing & utility  This includes fire protection, plumbing & utility This includes fire protection, plumbing & utility  includes fire protection, plumbing & utility includes fire protection, plumbing & utility  fire protection, plumbing & utility fire protection, plumbing & utility  protection, plumbing & utility protection, plumbing & utility  plumbing & utility plumbing & utility  & utility & utility  utility utility piping, mechanical equipment and systems, both vibration isolated and statically supported. 12.7. Seismic Restraint System (SRS) to be fully integrated into, compatible with: Seismic Restraint System (SRS) to be fully integrated into, compatible with: - Noise and vibration controls specified elsewhere in this project specification. - Structural, mechanical, electrical design of project. 12.8. During seismic event, SRS to prevent systems and equipment from causing personal injury and from During seismic event, SRS to prevent systems and equipment from causing personal injury and from  seismic event, SRS to prevent systems and equipment from causing personal injury and from seismic event, SRS to prevent systems and equipment from causing personal injury and from  event, SRS to prevent systems and equipment from causing personal injury and from event, SRS to prevent systems and equipment from causing personal injury and from  SRS to prevent systems and equipment from causing personal injury and from SRS to prevent systems and equipment from causing personal injury and from  to prevent systems and equipment from causing personal injury and from to prevent systems and equipment from causing personal injury and from  prevent systems and equipment from causing personal injury and from prevent systems and equipment from causing personal injury and from  systems and equipment from causing personal injury and from systems and equipment from causing personal injury and from  and equipment from causing personal injury and from and equipment from causing personal injury and from  equipment from causing personal injury and from equipment from causing personal injury and from  from causing personal injury and from from causing personal injury and from  causing personal injury and from causing personal injury and from  personal injury and from personal injury and from  injury and from injury and from  and from and from  from from moving from normal position. 12.9. Each contractor (fire protection, plumbing, and ventilation contractor) shall be responsible for Each contractor (fire protection, plumbing, and ventilation contractor) shall be responsible for  contractor (fire protection, plumbing, and ventilation contractor) shall be responsible for contractor (fire protection, plumbing, and ventilation contractor) shall be responsible for  (fire protection, plumbing, and ventilation contractor) shall be responsible for (fire protection, plumbing, and ventilation contractor) shall be responsible for  protection, plumbing, and ventilation contractor) shall be responsible for protection, plumbing, and ventilation contractor) shall be responsible for  plumbing, and ventilation contractor) shall be responsible for plumbing, and ventilation contractor) shall be responsible for  and ventilation contractor) shall be responsible for and ventilation contractor) shall be responsible for  ventilation contractor) shall be responsible for ventilation contractor) shall be responsible for  contractor) shall be responsible for contractor) shall be responsible for  shall be responsible for shall be responsible for  be responsible for be responsible for  responsible for responsible for  for for coordinating their respective discipline as it relates to Seismic restraints system to ensure a single  their respective discipline as it relates to Seismic restraints system to ensure a single their respective discipline as it relates to Seismic restraints system to ensure a single  respective discipline as it relates to Seismic restraints system to ensure a single respective discipline as it relates to Seismic restraints system to ensure a single  discipline as it relates to Seismic restraints system to ensure a single discipline as it relates to Seismic restraints system to ensure a single  as it relates to Seismic restraints system to ensure a single as it relates to Seismic restraints system to ensure a single  it relates to Seismic restraints system to ensure a single it relates to Seismic restraints system to ensure a single  relates to Seismic restraints system to ensure a single relates to Seismic restraints system to ensure a single  to Seismic restraints system to ensure a single to Seismic restraints system to ensure a single  Seismic restraints system to ensure a single Seismic restraints system to ensure a single  restraints system to ensure a single restraints system to ensure a single  system to ensure a single system to ensure a single  to ensure a single to ensure a single  ensure a single ensure a single  a single a single  single single system is used throughout the project. 12.10. Submittals and shop drawings, certified by a Professional Engineer specializing in the design of Submittals and shop drawings, certified by a Professional Engineer specializing in the design of  and shop drawings, certified by a Professional Engineer specializing in the design of and shop drawings, certified by a Professional Engineer specializing in the design of  shop drawings, certified by a Professional Engineer specializing in the design of shop drawings, certified by a Professional Engineer specializing in the design of  drawings, certified by a Professional Engineer specializing in the design of drawings, certified by a Professional Engineer specializing in the design of  certified by a Professional Engineer specializing in the design of certified by a Professional Engineer specializing in the design of  by a Professional Engineer specializing in the design of by a Professional Engineer specializing in the design of  a Professional Engineer specializing in the design of a Professional Engineer specializing in the design of  Professional Engineer specializing in the design of Professional Engineer specializing in the design of  Engineer specializing in the design of Engineer specializing in the design of  specializing in the design of specializing in the design of  in the design of in the design of  the design of the design of  design of design of  of of seismic restraint systems (SRS) and registered in the province of Ontario, to include: - Full details of design criteria. - Full written description of scope of work. - Calculations - Detail Drawings 12.11. Submit additional copy of shop drawings and product data to Structural Engineer for review of Submit additional copy of shop drawings and product data to Structural Engineer for review of  additional copy of shop drawings and product data to Structural Engineer for review of additional copy of shop drawings and product data to Structural Engineer for review of  copy of shop drawings and product data to Structural Engineer for review of copy of shop drawings and product data to Structural Engineer for review of  of shop drawings and product data to Structural Engineer for review of of shop drawings and product data to Structural Engineer for review of  shop drawings and product data to Structural Engineer for review of shop drawings and product data to Structural Engineer for review of  drawings and product data to Structural Engineer for review of drawings and product data to Structural Engineer for review of  and product data to Structural Engineer for review of and product data to Structural Engineer for review of  product data to Structural Engineer for review of product data to Structural Engineer for review of  data to Structural Engineer for review of data to Structural Engineer for review of  to Structural Engineer for review of to Structural Engineer for review of  Structural Engineer for review of Structural Engineer for review of  Engineer for review of Engineer for review of  for review of for review of  review of review of  of of connection points to building structure. 12.12. Provide maintenance data including monitoring requirements for Owner Provide maintenance data including monitoring requirements for Owner 12.13. SRS to be from one manufacturer regularly engaged in production of same. SRS to be from one manufacturer regularly engaged in production of same. 12.14. SRS to provide gentle and steady cushioning action and avoid high impact loads. SRS to provide gentle and steady cushioning action and avoid high impact loads. 12.15. SRS to restrain seismic forces in all directions.  SRS to restrain seismic forces in all directions.  12.16. Fasteners and attachment points to resist same load as seismic restraints. Fasteners and attachment points to resist same load as seismic restraints. 12.17. SRS of piping systems to be compatible with expansion, anchoring and guiding requirements, SRS of piping systems to be compatible with expansion, anchoring and guiding requirements,  of piping systems to be compatible with expansion, anchoring and guiding requirements, of piping systems to be compatible with expansion, anchoring and guiding requirements,  piping systems to be compatible with expansion, anchoring and guiding requirements, piping systems to be compatible with expansion, anchoring and guiding requirements,  systems to be compatible with expansion, anchoring and guiding requirements, systems to be compatible with expansion, anchoring and guiding requirements,  to be compatible with expansion, anchoring and guiding requirements, to be compatible with expansion, anchoring and guiding requirements,  be compatible with expansion, anchoring and guiding requirements, be compatible with expansion, anchoring and guiding requirements,  compatible with expansion, anchoring and guiding requirements, compatible with expansion, anchoring and guiding requirements,  with expansion, anchoring and guiding requirements, with expansion, anchoring and guiding requirements,  expansion, anchoring and guiding requirements, expansion, anchoring and guiding requirements,  anchoring and guiding requirements, anchoring and guiding requirements,  and guiding requirements, and guiding requirements,  guiding requirements, guiding requirements,  requirements, requirements, equipment vibration isolation and equipment SRS.  12.18. SRS utilizing cast iron, threaded pipe, other brittle materials not permitted. SRS utilizing cast iron, threaded pipe, other brittle materials not permitted. 12.19. Attachments to reinforced concrete structure to use high strength mechanical expansion anchors. Attachments to reinforced concrete structure to use high strength mechanical expansion anchors.  to reinforced concrete structure to use high strength mechanical expansion anchors. to reinforced concrete structure to use high strength mechanical expansion anchors.  reinforced concrete structure to use high strength mechanical expansion anchors. reinforced concrete structure to use high strength mechanical expansion anchors.  concrete structure to use high strength mechanical expansion anchors. concrete structure to use high strength mechanical expansion anchors.  structure to use high strength mechanical expansion anchors. structure to use high strength mechanical expansion anchors.  to use high strength mechanical expansion anchors. to use high strength mechanical expansion anchors.  use high strength mechanical expansion anchors. use high strength mechanical expansion anchors.  high strength mechanical expansion anchors. high strength mechanical expansion anchors.  strength mechanical expansion anchors. strength mechanical expansion anchors.  mechanical expansion anchors. mechanical expansion anchors.  expansion anchors. expansion anchors.  anchors. anchors. Drilled or power driven anchors not permitted. 12.20. Ensure seismic control measures not to interfere with integrity of firestopping. Ensure seismic control measures not to interfere with integrity of firestopping. 12.21. SRS for static floor-mounted equipment and systems: SRS for static floor-mounted equipment and systems: 12.21.1. Anchor equipment to equipment supports. Anchor equipment to equipment supports. 12.21.2. Anchor equipment supports to structure. Anchor equipment supports to structure. 12.21.3. Use size of bolts scheduled in approved shop drawings. Use size of bolts scheduled in approved shop drawings. 12.22. SRS for static suspended equipment, systems: SRS for static suspended equipment, systems: 12.22.1. Use one or combination of following methods: Use one or combination of following methods: - Install tight to structure. - Cross-brace in all directions. - Brace back to structure - Slack cable restraint systems. 12.22.2. SCS to prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial SCS to prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  to prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial to prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial prevent sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial sway in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial in horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  horizontal plane, “rocking” in vertical plane, sliding and buckling in axial horizontal plane, “rocking” in vertical plane, sliding and buckling in axial  plane, “rocking” in vertical plane, sliding and buckling in axial plane, “rocking” in vertical plane, sliding and buckling in axial  “rocking” in vertical plane, sliding and buckling in axial rocking” in vertical plane, sliding and buckling in axial in vertical plane, sliding and buckling in axial  vertical plane, sliding and buckling in axial vertical plane, sliding and buckling in axial  plane, sliding and buckling in axial plane, sliding and buckling in axial  sliding and buckling in axial sliding and buckling in axial  and buckling in axial and buckling in axial  buckling in axial buckling in axial  in axial in axial  axial axial direction. 12.22.3. Hanger rods to withstand compressive loading and buckling. Hanger rods to withstand compressive loading and buckling. 12.23. SRS for vibration isolated floor mounted equipment and systems:  SRS for vibration isolated floor mounted equipment and systems:  12.23.1. Use one or combination of following methods: Use one or combination of following methods: - Vibration isolators with built-in snubbers. - Vibration isolators and separate snubbers. - Built-up snubber system approved by seismic specialist, consisting of structural   elements and elastomeric layer. 12.23.2. SRS to resist complete isolator unloading. SRS to resist complete isolator unloading. 12.23.3. SRS not to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between SRS not to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between  not to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between not to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between  to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between to jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between  jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between jeopardize noise and vibration isolation systems.  Provide 4-8 mm clearance  between  noise and vibration isolation systems.  Provide 4-8 mm clearance  between noise and vibration isolation systems.  Provide 4-8 mm clearance  between  and vibration isolation systems.  Provide 4-8 mm clearance  between and vibration isolation systems.  Provide 4-8 mm clearance  between  vibration isolation systems.  Provide 4-8 mm clearance  between vibration isolation systems.  Provide 4-8 mm clearance  between  isolation systems.  Provide 4-8 mm clearance  between isolation systems.  Provide 4-8 mm clearance  between  systems.  Provide 4-8 mm clearance  between systems.  Provide 4-8 mm clearance  between   Provide 4-8 mm clearance  between  Provide 4-8 mm clearance  between Provide 4-8 mm clearance  between  4-8 mm clearance  between 4-8 mm clearance  between  mm clearance  between mm clearance  between  clearance  between clearance  between   between  between between seismic restraint snubbers and equipment during normal operation of equipment and systems. 12.23.4. Cushioning action to be gentle and steady by utilizing elastomeric material or other means in order Cushioning action to be gentle and steady by utilizing elastomeric material or other means in order  action to be gentle and steady by utilizing elastomeric material or other means in order action to be gentle and steady by utilizing elastomeric material or other means in order  to be gentle and steady by utilizing elastomeric material or other means in order to be gentle and steady by utilizing elastomeric material or other means in order  be gentle and steady by utilizing elastomeric material or other means in order be gentle and steady by utilizing elastomeric material or other means in order  gentle and steady by utilizing elastomeric material or other means in order gentle and steady by utilizing elastomeric material or other means in order  and steady by utilizing elastomeric material or other means in order and steady by utilizing elastomeric material or other means in order  steady by utilizing elastomeric material or other means in order steady by utilizing elastomeric material or other means in order  by utilizing elastomeric material or other means in order by utilizing elastomeric material or other means in order  utilizing elastomeric material or other means in order utilizing elastomeric material or other means in order  elastomeric material or other means in order elastomeric material or other means in order  material or other means in order material or other means in order  or other means in order or other means in order  other means in order other means in order  means in order means in order  in order in order  order order to avoid high impact loads. 12.24. SRS for suspended isolated floor mounted equipment and systems: SRS for suspended isolated floor mounted equipment and systems: 12.24.1. Use one or combination of following methods: Use one or combination of following methods: - Slack cable restraint system. - Brace back to structure via vibration isolators and snubbers 12.25. Attachment points and fasteners to withstand same maximum load that seismic restraint is to resist Attachment points and fasteners to withstand same maximum load that seismic restraint is to resist  points and fasteners to withstand same maximum load that seismic restraint is to resist points and fasteners to withstand same maximum load that seismic restraint is to resist  and fasteners to withstand same maximum load that seismic restraint is to resist and fasteners to withstand same maximum load that seismic restraint is to resist  fasteners to withstand same maximum load that seismic restraint is to resist fasteners to withstand same maximum load that seismic restraint is to resist  to withstand same maximum load that seismic restraint is to resist to withstand same maximum load that seismic restraint is to resist  withstand same maximum load that seismic restraint is to resist withstand same maximum load that seismic restraint is to resist  same maximum load that seismic restraint is to resist same maximum load that seismic restraint is to resist  maximum load that seismic restraint is to resist maximum load that seismic restraint is to resist  load that seismic restraint is to resist load that seismic restraint is to resist  that seismic restraint is to resist that seismic restraint is to resist  seismic restraint is to resist seismic restraint is to resist  restraint is to resist restraint is to resist  is to resist is to resist  to resist to resist  resist resist and in all directions. 12.26. Install SRS at least 25 mm from all other equipment, systems, services. Install SRS at least 25 mm from all other equipment, systems, services. 12.27. Miscellaneous equipment not vibration-isolated to be bolt through house-keeping pad to structure. Miscellaneous equipment not vibration-isolated to be bolt through house-keeping pad to structure. 12.28. Co-ordinate connections with all disciplines. Co-ordinate connections with all disciplines. 12.29. Anchor vertical tanks through house-keeping pad to structure and provide steel bands above centre Anchor vertical tanks through house-keeping pad to structure and provide steel bands above centre  vertical tanks through house-keeping pad to structure and provide steel bands above centre vertical tanks through house-keeping pad to structure and provide steel bands above centre  tanks through house-keeping pad to structure and provide steel bands above centre tanks through house-keeping pad to structure and provide steel bands above centre  through house-keeping pad to structure and provide steel bands above centre through house-keeping pad to structure and provide steel bands above centre  house-keeping pad to structure and provide steel bands above centre house-keeping pad to structure and provide steel bands above centre  pad to structure and provide steel bands above centre pad to structure and provide steel bands above centre  to structure and provide steel bands above centre to structure and provide steel bands above centre  structure and provide steel bands above centre structure and provide steel bands above centre  and provide steel bands above centre and provide steel bands above centre  provide steel bands above centre provide steel bands above centre  steel bands above centre steel bands above centre  bands above centre bands above centre  above centre above centre  centre centre of gravity. 12.30. Provide at least two (2) straps with anchor bolts fastened to structure for horizontal tanks. Provide at least two (2) straps with anchor bolts fastened to structure for horizontal tanks. 12.31. SRS to be inspected and certified by Manufacturer upon completion of installation. SRS to be inspected and certified by Manufacturer upon completion of installation. 12.32. Provide written report to Engineer with certificate of compliance from seismic specialist. Provide written report to Engineer with certificate of compliance from seismic specialist. 12.33. Upon completion and acceptance of certification, hand over to Engineer complete set of construction Upon completion and acceptance of certification, hand over to Engineer complete set of construction  completion and acceptance of certification, hand over to Engineer complete set of construction completion and acceptance of certification, hand over to Engineer complete set of construction  and acceptance of certification, hand over to Engineer complete set of construction and acceptance of certification, hand over to Engineer complete set of construction  acceptance of certification, hand over to Engineer complete set of construction acceptance of certification, hand over to Engineer complete set of construction  of certification, hand over to Engineer complete set of construction of certification, hand over to Engineer complete set of construction  certification, hand over to Engineer complete set of construction certification, hand over to Engineer complete set of construction  hand over to Engineer complete set of construction hand over to Engineer complete set of construction  over to Engineer complete set of construction over to Engineer complete set of construction  to Engineer complete set of construction to Engineer complete set of construction  Engineer complete set of construction Engineer complete set of construction  complete set of construction complete set of construction  set of construction set of construction  of construction of construction  construction construction documents, revised to show “as-built” conditions.as-built” conditions.conditions.
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1. THE CONTRACTOR SHALL ARRANGE TO TOUR THE THE CONTRACTOR SHALL ARRANGE TO TOUR THE FACILITY WITH MAINTENANCE STAFF PRIOR TO SUBMITTING A BID ON THE PROJECT. 2. DURING THE CONTRACTORS SITE TOUR THEY SHALL DURING THE CONTRACTORS SITE TOUR THEY SHALL BECOME FAMILIAR WITH THE EXISTING BUILDING CONSTRUCTION AND THE LOCATIONS OF THE EXISTING COMMUNICATION CLOSETS, LOCAL POWER PANELS, FIRE ALARM AND OTHER SYSTEMS BEING WORKED ON AS PART OF THIS CONTRACT. 3. THE CONTRACTOR AND MAINTENANCE STAFF SHALL THE CONTRACTOR AND MAINTENANCE STAFF SHALL OPEN EXISTING PANELS AND SYSTEMS TO BECOME FAMILIAR WITH THE EXISTING SYSTEMS AND TO DETERMINE THE FULL SCOPE OF WORK REQUIRED TO CARRY OUT THE PROJECT. THE CONTRACTOR SHALL PROVIDE NEW BREAKERS, DATA/VOICE COMPONENTS, FIRE ALARM DEVICES, LIGHTING SYSTEM COMPONENTS,  ETC TO FACILITATE A COMPLETE AND FUNCTIONING SYSTEM AT PROJECT COMPLETION. 4. THE CONTRACTOR SHALL MEASURE OFF ANY THE CONTRACTOR SHALL MEASURE OFF ANY DISTANCES NOT INDICATED FOR HOME RUNNING NEW SERVICES (POWER, FIRE ALARM, SECURITY ETC) AND INCLUDE MATERIALS AND LABOUR REQUIRED IN THEIR BID PRICE. 5. COORDINATE ALL DEMOLITION WITH GENERAL COORDINATE ALL DEMOLITION WITH GENERAL CONTRACTOR. EVERY EFFORT HAS BEEN MADE TO OUTLINE THE DEMOLITION SCOPE OF WORK, HOWEVER THE DEMOLITION DRAWINGS REPRESENT ONLY THE GENERAL LOCATION AND NUMBER OF FITTINGS, FIXTURES, DEVICES, EQUIPMENT ETC. TO ASSIST IN EVALUATING THE DEMOLITION SCOPE OF WORK.  DRAWINGS ARE BASED ON PREVIOUS AS-BUILTS OR FIELD EVALUATIONS. IT IS THE CONTRACTOR'S RESPONSIBILITY TO VISIT THE SITE DURING THE TENDER PERIOD TO DETERMINE THE EXACT SCOPE OF DEMOLITION WORK, QUANTITIES AND THOROUGHLY UNDERSTAND THE SITE CONDITIONS FOR CARRYING OUT THE SAME.  REQUESTS FOR EXTRAS DUE TO FAILURE TO PROPERLY EVALUATE THE CONDITIONS THAT AFFECT DEMOLITION SCOPE OF WORK WILL NOT BE CONSIDERED.  6. SHOULD THE CONTRACTOR ENCOUNTER ANY ASBESTOS SHOULD THE CONTRACTOR ENCOUNTER ANY ASBESTOS DURING THE WORK, THEY SHALL STOP WORK AND NOTIFY THE OWNER IMMEDIATELY. 7. THE CONTRACTOR SHALL PATCH, REPAIR AND RESTORE THE CONTRACTOR SHALL PATCH, REPAIR AND RESTORE FIRE-SEPARATIONS AS REQUIRED FOR INSTALLATION OF ELECTRICAL RACEWAYS AND OUTLETS IN WALLS AND EXTERIOR WALLS. 8. THE CONTRACTOR SHALL SUBMIT QUESTIONS IN THE CONTRACTOR SHALL SUBMIT QUESTIONS IN WRITING 5 DAYS PRIOR TO TENDER CLOSING TO ALLOW FOR QUESTIONS TO BE FORMALLY ANSWERED IN AN ADDENDUM. 9. UNLESS EXISTING CIRCUITS NUMBERS ARE INDICATED UNLESS EXISTING CIRCUITS NUMBERS ARE INDICATED ON THE DEMOLITION PLANS, ALL CIRCUITS SHOWN ON THE NEW LAYOUTS ARE NEW CIRCUITS. EXCEPTIONS TO THIS INCLUDE CIRCUITS SHOWN ON THE DEMOLITION PLAN AND AGAIN ON THE NEW LAYOUT.  THE CIRCUIT SHOWN BOTH TIMES IS EXISTING AND LOCALIZED IN THE AREA OF WORK.  THE CONTRACTOR SHALL PROVIDE THE FOLLOWING FOR ALL NEW CIRCUITS: NEW CONDUIT, WIRING, BREAKERS, SUPPORTS, BACKBOXES, FACEPLATES, RECEPTACLES, ETC FOR A COMPLETE SYSTEM. 10. EXISTING CIRCUITS BEING REUSED WILL BE INDICATED EXISTING CIRCUITS BEING REUSED WILL BE INDICATED BY A CIRCUIT NUMBER (IE 2A15) OR A GENERIC NUMBER (IE CCT7). CCT 7 INDICATES THAT THE LIGHTING OR DEVICE IS TO BE CONNECTED TO 1 OF 7 EXISTING CIRCUITS IN THE AREA THAT HAS BECOME FREE AFTER DEMOLITION. THE CONTRACTOR SHALL BALANCE LOADS AND SHUFFLE BREAKERS AFTER THE PANEL LOADS HAVE BEEN CONNECTED TO EQUALLY LOAD EACH PHASE. 11. WHERE EXISTING LIGHTING CIRCUITS HAVE BEEN WHERE EXISTING LIGHTING CIRCUITS HAVE BEEN REUSED, CONTRACTOR SHALL VERIFY EXISTING VOLTAGE OF CIRCUITS PRIOR TO SUBMITTING ANY SHOP DRAWINGS OR ORDERING OF FIXTURES, SENSORS, CONTROLS, ETC.  CONTRACTOR SHALL NOTIFY ENGINEER OF ANY DISCREPANCIES IN FIXTURE VOLTAGE AND EXISTING CIRCUIT VOLTAGE.
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GENERAL NOTES: 1. CONTRACTOR IS TO INCLUDE FOR ALL ACCESSORIES AS REQUIRED FOR A CONTRACTOR IS TO INCLUDE FOR ALL ACCESSORIES AS REQUIRED FOR A FULL AND COMPLETE INSTALLATION. PARTS NUMBERS SHOWN ARE GENERALLY FOR FIXTURE ONLY. REFER TO ARCHITECTURAL CEILING SCHEDULE FOR CEILING TYPES. 2. INSTALLATION OF EMERGENCY LIGHTING AND UNIT EQUIPMENT SHALL BE INSTALLATION OF EMERGENCY LIGHTING AND UNIT EQUIPMENT SHALL BE ACCORDING TO MANUFACTURER'S RECOMMENDATIONS AND ACCORDING TO CODE REQUIREMENTS. 3. EMERGENCY BATTERIES SHALL BE SIZED TO MAINTAIN CONNECTED LOAD EMERGENCY BATTERIES SHALL BE SIZED TO MAINTAIN CONNECTED LOAD FOR MINIMUM 1/2 HOUR. 4. FOR ALL EXIT SIGNS REFER TO FLOOR PLANS FOR SINGLE OR DOUBLE FOR ALL EXIT SIGNS REFER TO FLOOR PLANS FOR SINGLE OR DOUBLE FACE, CEILING RECESSED OR WALL MOUNTED. 5. ALL EMERGENCY LIGHTING AND EQUIPMENT ARE TO HAVE SHOP DRAWINGS ALL EMERGENCY LIGHTING AND EQUIPMENT ARE TO HAVE SHOP DRAWINGS SUBMITTED TO THE CONSULTANT PRIOR TO ORDERING FOR APPROVAL. CONTRACTOR MUST INCLUDE SHOP DRAWINGS FOR ALL LAMPS BEING INSTALLED WITH FIXTURES. 6. EQUIPMENT BEING SUBMITTED AS AN APPROVED EQUAL ARE TO BE EQUIPMENT BEING SUBMITTED AS AN APPROVED EQUAL ARE TO BE SUBMITTED TO THE CONSULTANT FOR APPROVAL NO LESS THAN 5 BUSINESS DAYS BEFORE CLOSING. SUBMITTALS SHALL BE CLEARLY LABELED AND INCLUDE COMPLETE FIXTURE CUTS STATING INCLUDED OPTIONS AND ACCESSORIES.  SUBMITTALS NOT MEETING THIS CRITERIA WILL BE REJECTED. 7. THE CONTRACTOR SHALL INCLUDE FOR TWO (2) SPARE EXIT SIGNS TO BE THE CONTRACTOR SHALL INCLUDE FOR TWO (2) SPARE EXIT SIGNS TO BE INSTALLED AS DIRECTED BY OWNER/ENGINEER/BUILDING OFFICIAL. UNUSED SPARE SIGNS SHALL BE TURNED OVER TO OWNER IF NOT REQUIRED.
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GENERAL NOTES: 1. CONTRACTOR IS TO INCLUDE FOR ALL ACCESSORIES AS REQUIRED FOR A CONTRACTOR IS TO INCLUDE FOR ALL ACCESSORIES AS REQUIRED FOR A FULL AND COMPLETE INSTALLATION. PARTS NUMBERS SHOWN ARE GENERALLY FOR FIXTURE ONLY. REFER TO ARCHITECTURAL CEILING SCHEDULE FOR CEILING TYPES AND PROVIDE REQUIRED ACCESSORIES (IE DRYWALL FLANGE KIT, ETC). DISCREPANCIES BETWEEN THE DESCRIPTION AND PART NUMBER SHALL BE BROUGHT TO THE ENGINEERS ATTENTION PRIOR TO SUBMITTING A BID. 2. THE CONTRACTOR IS TO ALLOW FOR NORMAL DELIVERY ON FIXTURES (6-8 THE CONTRACTOR IS TO ALLOW FOR NORMAL DELIVERY ON FIXTURES (6-8 WEEKS FROM ACCEPTANCE OF SHOP DRAWINGS).  FIXTURES FROM A QUICK SHIP PROGRAM WILL BE NOTED WHERE APPLICABLE. CONTRACTOR IS TO SUBMIT SHOP DRAWINGS FOR FIXTURES AS SOON AS POSSIBLE TO AVOID DELAY OF THE PROJECT. ALTERNATES WILL NOT BE ACCEPTED TO EXPEDITE A SCHEDULE.  3. PENDANT AND LINEAR FIXTURES SHOWN AS END TO END ARE TO BE PENDANT AND LINEAR FIXTURES SHOWN AS END TO END ARE TO BE ORDERED AS CONTINUOUS RUN FIXTURES UNLESS SPECIFICALLY NOTED OTHERWISE.  FIXTURES ARE GENERALLY LISTED AS A MODULE TO CLARIFY THE LUMENS OR THE BALLAST AND LAMP REQUIRED FOR EACH MODULE. FIXTURE RUN LENGTHS SHALL BE AS SHOWN ON THE PLANS.  DISCREPANCIES BETWEEN THE FIXTURE DESCRIPTION AND PLAN SHALL BE BROUGHT TO THE ENGINEERS ATTENTION PRIOR TO SUBMITTING A BID. 4. CONTRACTOR SHALL SUPPLY TO OWNER AND/OR CONSULTANT ANY CONTRACTOR SHALL SUPPLY TO OWNER AND/OR CONSULTANT ANY DOCUMENTATION AS REQUIRED FOR OWNER TO APPLY FOR ENERGY INCENTIVES INCLUDING BUT NOT LIMITED TO BILLS OF SALE, ETC. 5. ALL FIXTURES ARE TO HAVE SHOP DRAWINGS SUBMITTED TO THE ALL FIXTURES ARE TO HAVE SHOP DRAWINGS SUBMITTED TO THE CONSULTANT PRIOR TO ORDERING FOR GENERAL REVIEW. CONTRACTOR MUST INCLUDE SHOP DRAWINGS FOR ALL LAMPS BEING INSTALLED WITH FIXTURES. 6. DIMMERS SHALL BE (0-10V) UNLESS SPECIFIED OTHERWISE.  DIMMERS DIMMERS SHALL BE (0-10V) UNLESS SPECIFIED OTHERWISE.  DIMMERS SHALL BE COMPLETE WITH ON/OFF BUTTON AND SEPERATE SLIDER TO ALLOW THE DIMMING LEVEL TO REMAIN.  DIMMERS INCORPORATING SLIDE TO OFF ARE NOT ACCEPTABLE UNLESS NOTED.  ELV TYPE DIMMER WHERE REQUIRED SHALL COMPATIBLE WITH LIGHT FIXTURE AND BE CAPABLE OF 0-100%  OPERATION. DIMMER SHALL BE BY LUTRON OR APPROVED EQUAL. 7. FIXTURES BEING SUBMITTED AS AN APPROVED EQUAL ARE TO BE FIXTURES BEING SUBMITTED AS AN APPROVED EQUAL ARE TO BE SUBMITTED TO THE CONSULTANT FOR APPROVAL NO LESS THAN 5 BUSINESS DAYS BEFORE CLOSING. SUBMITTALS SHALL BE CLEARLY LABELLED AND INCLUDE COMPLETE FIXTURE CUTS STATING INCLUDED OPTIONS, ACCESSORIES AND FIXTURE EFFICIENCY.  SUBMITTALS NOT MEETING THIS CRITERIA WILL BE REJECTED. IES FILES FOR FIXTURES MUST HAVE AN IES LAB CERTIFICATION.
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GENERAL NOTES: 1. ALL DEVICES AND SENSORS ARE TO HAVE SHOP DRAWINGS SUBMITTED TO ALL DEVICES AND SENSORS ARE TO HAVE SHOP DRAWINGS SUBMITTED TO THE CONSULTANT FOR REVIEW AND COMMENT PRIOR TO ORDERING. 2. ALL SENSORS ARE TO BE IN COMPLIANCE WITH NEMA WD 7-2011. ANY ALL SENSORS ARE TO BE IN COMPLIANCE WITH NEMA WD 7-2011. ANY SENSORS NOT IN COMPLIANCE WILL BE REJECTED. 3. PROVIDE ALL SENSORS, POWER PACKS AND RELAY UNITS AS REQUIRED PROVIDE ALL SENSORS, POWER PACKS AND RELAY UNITS AS REQUIRED FOR A COMPLETE INSTALLATION. PASSIVE INFRARED SENSOR, ULTRASONIC AND MULTI TECHNOLOGY OCCUPANCY SENSORS SHALL BE AS NOTED BELOW (REFER TO PLANS FOR DEVICE LAYOUT). PART NUMBERS SHOWN ARE GENERAL, FOR DEVICE ONLY. 4. THIS CONTRACTOR SHALL ALLOW FOR ON SITE ADJUSTMENTS OF TIME THIS CONTRACTOR SHALL ALLOW FOR ON SITE ADJUSTMENTS OF TIME DELAY, AIMING AND SENSITIVITY. 5. FINAL PLACEMENT OF SENSORS SHALL BE CONFIRMED ON SITE WITH ALL FINAL PLACEMENT OF SENSORS SHALL BE CONFIRMED ON SITE WITH ALL PIPING, DUCTWORK, EQUIPMENT, ETC. PRIOR TO ROUGH-IN, TO ENSURE CLEAR VIEW OF THE ENTRANCE DOOR AND THE OVERALL SPACE. THIS CONTRACTOR TO REFER TO AND FOLLOW MANUFACTURERS SPECIFICATIONS AND INSTALLATION INSTRUCTIONS FOR PLACEMENT LOCATIONS AND SENSOR COVERAGE. 6. CEILING MOUNTED SENSORS SHALL BE AT AT CEILING LEVEL WHERE CEILING MOUNTED SENSORS SHALL BE AT AT CEILING LEVEL WHERE CEILING EXISTS. WHERE CEILING IS NOT PRESENT SENSORS TO BE MOUNTED AT HEIGHT OF PARTITIONS. WALL/CORNER MOUNTED SENSORS SHALL BE MOUNTED 8'-0" A.F.F. WALL STATION SENSORS SHALL BE AS PER SPECIFICATIONS AND STANDARD SWITCH LOCATIONS. ALL MOUNTING HEIGHTS ARE TO BE CONFIRMED ON SITE AND ADJUSTED ACCORDINGLY TO ENSURE PROPER COVERAGE. 7. APPROVED ALTERNATE BY: WATTSTOPPER, LUTRON, H-MOSS, APPROVED ALTERNATE BY: WATTSTOPPER, LUTRON, H-MOSS, SENSORSWITCH. SENSORS BEING SUBMITTED AS EQUALS SHALL MEET SPECIFIED CAPABILITIES, COVERAGE(S), SENSITIVITY ADJUSTMENT, TIME DELAYS, ETC. AS OUTLINED ABOVE AND AS PER SPECIFICATIONS. SHALL AN ALTERNATE FAIL TO MEET INTENT OF DESIGN, CONTRACTOR WILL BE RESPONSIBLE TO PROVIDE ADDITIONAL SENSORS AND OR PARTS TO MEET INTEND OF DESIGN AND FUNCTIONALITY. 8. ELECTRICAL CONTRACTOR SHALL ALLOW FOR TRAINING AND EXPLANATION ELECTRICAL CONTRACTOR SHALL ALLOW FOR TRAINING AND EXPLANATION OF CONTROLLED SYSTEMS TO END USER. 9. ELECTRICAL CONTRACTOR TO ENGAGE THIRD PARTY FOR FUNCTIONAL ELECTRICAL CONTRACTOR TO ENGAGE THIRD PARTY FOR FUNCTIONAL TESTING OF LIGHTING CONTROL DEVICES AND CONTROL SYSTEM AND PROVIDE CERTIFICATE OF ACCEPTANCE TO ENGINEER UPON COMPLETION PRIOR TO OCCUPANCY.
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