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1.1

1.2

1.3

1.4

A

General

SUMMARY

Section Includes

A

Labour, Products, equipment and services necessary to complete the Work of
this section.

CODES, REGULATIONS AND STANDARDS

Comply with municipal and provincial codes, rules and regulations and/or authorities
having jurisdiction.

Comply with the National Building Code in areas where municipal or provincial
regulations and/or codes are not mandatory.

Revisions issue: Latest version as amended to date.

REFERENCES

Comply with applicable requirements of the latest issue of the following Standards:

A

2
3
4
5
.6
a7

OFC - Ontario Fire Code

NFPA 10 - Portable Fire Extinguishers
SMACNA - Seismic Restraint Manual Guidelines for Mechanical Systems
NFPA - 13 Installation of Sprinkler Systems
ASHRAE - HVAC Applications, Seismic and Wind Restraint Design
CAN/ULC-S508 - Rating and Fire Testing of Fire Extinguishers

NFPA - All relevant sections

WORKING DRAWINGS AND DOCUMENTS

Design Drawing Intent

A

The design drawings are schematic in arrangement, and describe the general
design intent but do not show the exact details for the installation. They are not
fabrication or installation drawings.

The Work is suitably outlined on the drawings with regard to sizes, locations,
general arrangements and installation details, and has been generally
coordinated for routing of services. The routing of ductwork, piping and
equipment arrangement are shown more or less in diagram except where in
certain cases the Drawings may include details giving the exact locations and
arrangements required.

The location of equipment, and the associated arrangement of piping, ductwork,
and other material describes the general requirements of the Work. Final location
is dependant on the actual equipment supplied. The Consultant reserves the
right to make reasonable adjustment of up to 1 m to the location of equipment,
floor drains, routing of major piping and ductwork, at no cost to the Owner.
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4

In order to provide clarity to the arrangement of the Work, not all details including
valves, thermometers, pressure gauges, etc. are shown on the Plan Drawings.
Refer to Schematic Drawings, standard details and the Specification for these
requirements.

Where specific installation dimensions for location of equipment and access
space requirements are indicated on the drawings, install to these requirements.

Where standard details are provided, these show the general installation
requirements, and are applicable to each occurrence in the Work, unless
otherwise specified or shown.

2 Contractor Coordination Responsibilities

A

Provide the services of a mechanical/electrical coordination supervisor, to
coordinate this division of the Work, as well as providing coordination with other
divisions and/or contracts. This supervisor may be full time or part time on site,
as appropriate to the work stage and complexity of the Work, at the discretion of
the Owner.

Where multiple trades are required, the mechanical coordinating supervisor shall
be the lead coordinator.

The Owner reserves the right to require the coordinating supervisor to increase
their attendance at site, at no cost to the Owner, if in the Owner’s opinion the
current level of coordination is not sufficient for the progress of the Work.

Make changes and modifications as necessary to ensure coordination and to
avoid interference and conflicts with other trades.

Prepare construction/installation/fabrication drawings, coordinated with other
trades and contracts, as required.

A Provide sufficient detail to disclose critical interferences of major
equipment and services to ensure adequate accessibility.

2 Specific dimensions for equipment location or access which are shown
on the Consultants Drawings.

3 Indicate sleeves, openings and stress points (such as anchors, guides
and inserts).

4 Indicate deviation in sizes and weights and also in water, drainage,
electric power or other service requirements for all equipment proposed
which is different from those shown on the design drawings.

5 Provide these drawings to other trades for coordination with their work.

.6 Update these drawings as part of the As-Built Drawings, showing actual
locations of major equipment, services, access doors, shut-off valves,
etc.

The Design Drawings show the major requirements for the installation of
equipment based on one manufacturer's requirements, but may not show all
installation requirements. The Contractor will include as part of the Work the
specific manufacturer’s installation requirements for the equipment actually
provided by the Contractor.
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e The construction/installation/fabrication drawings are not to be submitted as

Shop Drawings. Make them available for viewing at site when requested by the
Consultant.

3 Review Before Proceeding (HOLD)

A

Where the word "HOLD" appears on drawings and other Contract Documents,
the Work is included in the Contract.

2 Execute such Work only after verification of dimensions, verification of materials
and obtaining Consultant's written permission to proceed.
1.5 COORDINATION AND EXAMINATION
A Reference
A To Section 01 10 00.
2 Examination
A Carefully examine Work and Drawings of all related trades and thoroughly plan
the Work so as to avoid interferences.
2 Report defects which would adversely affect the Work. Do not commence
installation until such defects have been corrected.
3 Coordination
A Coordinate Work of Division 21, 22, 23 and 25 such that items will properly
interface with work of other divisions. Prepare Installation Drawings of critical
locations and submit to Consultant for review.
2 Architectural Drawings, or in their absence, Mechanical Drawings govern all
locations.
1.6 EXISTING SERVICE
A Tie-in to Existing Services
A Do not shut down or make tie-in connections to any existing service without
written permission of the Owner and/or Consultant.
2 Arrange Work to minimize interruption to physical access to the building.
3 Include for all costs associated with making connections to existing services,

including but not limited to, cutting and patching of existing floors, partitions,
ceilings and finishes.

2 Work in Existing Buildings

A

Route pipes, conduits and other services to avoid interference with existing
installation.

Relocate existing services and equipment to suit installation of new work.

Cut back and cap existing services not being used, so that finished Work
presents a neat and clean appearance.
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4 Unless noted to be reused, fixtures and materials being removed become the
property of the Contractor and are to be removed from site, unless otherwise

noted.

1.7

1.8

Continuity of Services

A Be responsible for any damage to existing systems, including insulation and
coverings, when making connections.

2 Keep existing buildings in operation with minimum length of shut-down periods.

3 Include overtime work to tie-in piping or wiring at night or on weekends.

PROVISION FOR FUTURE
Future Equipment

A Where indicated as reserved for future equipment or services, leave identified
space clear and install services and equipment so that connections can be made
in the future.

SUBMITTALS
Shop Drawings

A Conform to Section 01 33 00 and the following.

2 Shop Drawings showing more than one size or model will not be considered
unless properly marked up.

3 For electrically driven, and fuel fired appliances, provide the following
information:
A Electrical characteristics including voltage, phase, frequency and power

rating.

2 For motors, NEMA, class and efficiency ratings.
3 Fuel input ratings including flow rates and pressures.
4 Equipment performance ratings, including flow rates, pressures,

efficiencies, part load values and/or efficiencies (IPLV’s), plotted flow
characteristics (pump and fan curves) with operating points clearly

plotted.
4 For other equipment include the following information:
A Equipment performance ratings, including flow rates, pressures drops.
2 Electrical control power requirements.
5 For all equipment, include the following:
A Equipment dimensions and weights.
2 Itemized product description with optional items clearly marked as being
included.
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.6 Provide wiring Shop Drawings:

A Wiring diagrams and schematics for all equipment which has electrical
controls or devices furnished with the equipment.

2 Wiring diagrams alone are not sufficient; schematic and interconnecting
drawings and sequence of operation of equipment are required for
review.

3 Clearly indicate the materials and/or equipment being supplied

A Details of construction, finish, accurate dimensions, capacities
and performance.

2 Certify drawings correct for construction by the manufacturer,
before submission.

3 Identify equipment Shop Drawings with designations as shown
on the drawings or in the Specifications.

4 If not complied with, Shop Drawings will not be reviewed and will
be returned to the Contractor.

4 Coordinate equipment which attaches to and/or where external wiring
provided connects to other equipment.

A Do such coordination whether such equipment is supplied under
this or other contracts or subcontracts, for which relevant
information will be provided by Owner/Consultant.

7 Shop Drawings shall conform to the requirements of NFPA 13, NFPA 14,
NFPA 20, and other relevant sections as necessary.

1.9 “AS-BUILT" RECORD DRAWINGS
A Reference
A Conform to Section 01 33 00.

2 Maintain an accurate dimensional record of all underground piping and all
deviations and changes in aboveground piping and equipment.

1.10 INSTALLATION AND START-UP INSTRUCTIONS
A Reference
A Conform to Section 01 33 00.

2 Submit copies of installation instructions and copies of start-up instructions for
any item of equipment when requested by the Consultant.

1.11 OPERATING AND MAINTENANCE INSTRUCTION MANUALS
A Reference
A Conform to Section 01 33 00.

2 In addition, include the following in the manuals:
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A Non-dimensional layout showing location of all electrical devices on
mechanical equipment.
2 Operating instructions, including start-up and shut-down procedure.
3 Lubricating instructions and recommended cycle of lubrication for each
item of equipment, including various types of lubricants.
4 List of spare parts.

3 All the above applies to component parts of equipment whether they are
manufactured by the Supplier of the equipment or are supplied as a component
part of an item of equipment.

1.12 CLEANING, TESTING AND APPROVAL RECORDS

Records

A

Maintain records of all pressure tests and flushing and sterilization tests, glycol/
water concentrations, inspections and approvals by the plumbing inspector.

Forward these tests to the Owner on completion of the Work in accordance with
Section 01 33 00.

Forward to Consultant, copy of records on site on completion of each test,
cleaning operation, etc.

DIMENSIONS AND QUANTITIES

Dimensions

A

Dimensions shown on drawings are approximate.

2 Verify dimensions by reference to Shop Drawings and field measurement.
Quantities
A Quantities or lengths indicated in any of the Contract Documents are

approximate only and shall not be held to gauge or limit the Work.

TRADE QUALIFICATIONS

Applicable to the following trades

A

Sprinkler/Fire Protection

Requirements

A

Trade workers to have a certificate of qualification as journeyman or apprentice
registration for the province where the work is performed or an interprovincial
certificate.

Ratio of journeyman to apprentice not to exceed the defined ratio in the
Apprenticeship Act of Ontario.

On award of Contract, submit a list of trade journeyman and apprentices,
together with their certificate and registration numbers.

Certificates and registration must be provided to the Consultant on request.
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22

23

24

5 Maintain on-site an up-to-date record listing journeyman and apprentices working
on site.

Products
MATERIALS

Use new materials and equipment, free from defects impairing strength and durability, as
specified or specified equivalent.

Of Canadian manufacture wherever possible.
Labelled or listed as required code and/or inspection authorities.

Design of mechanical systems has been based on the first listed Supplier and model
number/size stated on the equipment schedules on the drawings. Bear all costs due to
physical or performance differences between stated equipment and proposed equipment.
These differences include but are not limited to size, layout, arrangement, connection
size, location and/or quantity of connections, or performance differences such as noise,
power requirements, flow, throw, etc.

EQUIPMENT/STRUCTURE COORDINATION

Locations and dimensions of curbs and roof and floor opening framing, where indicated
on the drawings, are based on an arrangement to suit the above named Supplier.

Be responsible to verify the actual size requirements of the openings, and notify the
Consultant immediately in case the dimension of the unit supplied and the connecting
ductwork/piping, etc. are at variance with the dimensions given on the Drawings.

Bear all costs for modification of curbs and floor/roof openings resulting from failure to
notify the Consultant prior to the fabrication or construction of opening framing and curb.

STANDARD SPECIFICATIONS
Product Quality

A Ensure that the chemical and physical properties, design, performance
characteristics and methods of construction of all Products provided comply with
the latest issue of applicable standard Specifications issued by authorities having
jurisdiction.

2 Do not apply such standard Specifications to decrease the quality of
workmanship, Products and services required by the Contract Documents.

MANUFACTURER’S NAMEPLATES

Metal Nameplates

A Provided with raised or recessed lettering, on each piece of equipment.

2 Mechanically fasten nameplate on a metal stand-off bracket arranged to clear
insulation.

3 Mount, on same stand-off, Underwriters Laboratories and/or CSA registration
plates.

Nameplate Data
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25

26

2.7

2.8

29

2.10

A Indicate:
A Size
Capacity

Equipment model

2
3
4 Manufacturer’'s name
5 Serial number
6 Voltage
7 Cycle

.8 Phase and power of motors
MOTORS AND WIRING
In accordance with Section 23 05 13 Motors and Wiring for Mechanical.
PIPES, FITTINGS AND VALVES
In accordance with Section 23 05 23 Pipes, Fittings and Valves.
HANGERS AND SUPPORTS
In accordance with Section 23 05 29 Pipe Hangers and Supports.
VIBRATION AND SEISMIC RESTRAINT

In accordance with Section 23 05 48 Noise and Vibration Control, and Section 23 05 49
Seismic Control.

IDENTIFICATION FOR EQUIPMENT AND PIPING
In accordance with Section 23 05 53 Mechanical Identification.
GAUGES

Pressure Gauge

A 90 mm dial and overload stops and dial range approximately double the
operating pressure, with 1% accuracy.

2 Polished brass case, phosphor bronze bushed rotary movement, bronze bourdon
tube

3 Needle valve: Round handle, with NPS V4 connecting piping or tubing with each
gauge. Each gauge shall be provided with a snubber.

4 Acceptable Manufacturers:
N Trerice
2 Ashcroft
3 Winters
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4 Weksler
2 Thermometers
A 225 mm scale, straight adjustable angle tubular glass type with red appearing
mercury in lens front tube.
2 Cast aluminum case, and brass stem complete with separable socket, and
combination Celsius/Fahrenheit scale.
3 Scale range to be approximately double the operating temperature range of the
particular system in which thermometers are to be installed.
4 Stems to be of sufficient length to provide for proper insertion in piping or
equipment in which they are installed to ensure correct temperature readings.
5 Acceptable Manufacturers
A Trerice
2 Ashcroft
3 Weksler
4 Winters
3 Level Gauges
A 150 mm diameter dial, with graduated scale with minor markings, and numbers
at major depth levels.
2 Scale range to be a minimum of 110% higher than overflow level of tank.
3 Black finished cast aluminum case, adjustable micrometer type pointer, stainless
steel bourdon tube and stainless steel rotary type movement. Dial range to be 0
to 18 m.
4 Acceptable Manufacturers
A Ashcroft
2 Trerice
3 Winters
4 Weksler
2.1 SUPERVISORY SWITCHES
A Tamper Switches
A 120 volt, N.O. switches on riser valves and other isolating valves. Listing: ULC,
FM approved.
2 Acceptable Manufacturers
A Potter Electric
2 System Sensor
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3 Viking
2 Flow Switches
A 120 volt, N.O. switches in risers in locations indicated on Drawings. Listing: ULC,
FM approved.
2 Acceptable Manufacturers
A Potter Electric
2 System Sensor
3 Viking
212 FIRE DEPARTMENT PUMPER (INLET) CONNECTIONS
A Wall Siamese Fittings - Flush Type
A Cast brass body, brass plate, brass swivel adapters and brass plugs with
polished finish. ULC listed and FM approved.
2 64 mm "Ontario" standard hose threads with caps and chains
3 Double inlet clappers
4 Imprinted escutcheon plate, embossed "SPRINKLER SYSTEM CONNECTION",
“STANDPIPE” or “AUTOSPKR AND STANDPIPE” as required.
5 Ball drip on yard side of Siamese check valve.
.6 Acceptable Manufacturers
A National Fire Equipment Ltd.
2 Wilson and Cousins
3 Croker

2 Sidewalk Siamese Fitting - Standpipe Mounted
A Free-standing double inlet with 500 gpm capacity, ULC listed and FM approved
2 Cast brass construction
3 64 mm "Ontario" standard hose thread with caps and chains
4 Doubile inlet clappers
5 Imprinted escutcheon plate embossed “SPRINKLER SYSTEM CONNECTION”,
“STANDPIPE” or “AUTO SPKR AND STANDPIPE” as required.
.6 Acceptable Manufacturers
A National Fire Equipment

2 Wilson and Cousins

3 Croker
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213 PORTABLE FIRE EXTINGUISHING EQUIPMENT
A Portable Fire Extinguishers
A Extinguishers to be complete with full operating charge and wall mounting
bracket, and of the following class:
A Dry Chemical Class ABC 2.3kg
2 Acceptable Manufacturers
A Levitt (Ansul)/Tyco
2 National Fire Equipment

3 Flag Fire Equipment

2 Fire Extinguisher Cabinets

A 1.6 mm (16 gauge) steel tub
2.8 mm (12 gauge) hollow channel door and rebated frame
Where flush mounted, return edges by 13 mm or bevel on outer edge of door trim
Semi-concealed piano hinges
Door latch and 5 mm plate glass in door
Cabinet finish: Grey primer to door, trim and full cabinet

Door finish: Polished chrome plated

© N o o A w N

Acceptable Manufacturers
A National Fire Equipment

2 Herbert Williams

3 Wilson and Cousins
214 SIGNS
A Enamelled steel with fire department red enamel background, white letters; inscription in
accordance with (NFPA) (FM) Standards.
2 150 mm x 150 mm for automatic control valves and alarm valves.
3 50 mm x 150 mm for other valves.
4 Fitted on control valves, shut-off valves, drain valves and test valves.
3 Execution
3.1 GENERAL
A Execute Work in accordance with requirements specified in the various sections of
Division 22.
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2 Lay out Work of each trade so that it does not interfere with work under other divisions of

Specifications.

3 Make good any damage to Owner’s property or other trade’s work caused by improperly
locating or carrying out of Work.

4 Supply anchor bolts and templates for installation by other divisions.

5 Location of pipes, ductwork, raceways and equipment may be altered without extra cost
provided alteration is made before installation.

3.2 EQUIPMENT INSTALLATION

A Set equipment in place, align, connect and place in operation with:

A Controls set for efficient, stable operation.

2 Initial lubrication and oil sumps filled.

3 Connections and required safety devices installed.

2 Protect equipment from damage during and after installation, and on completion of Work
ensure that equipment is free from cracks, scratches, discolourations, tool marks, and
other defects.

3 Thoroughly clean finished surfaces before acceptance of Work.

4 Install heater vents complete with necessary supports, hangers, braces, roof flashing,
storm collar, and round top.

3.3 PROTECTION

A Protect Work and materials before, during and after erection, from weather and other
hazards and keep in a clean and orderly manner.

2 Protect pipe ends, valves and parts of equipment left unconnected to prevent damage or
intrusion of foreign matter. Provide pipe caps for threaded male connections and plugs
for threaded female connections.

3 Protect plumbing fixtures or mechanical equipment having a baked enamel finish by
covering with polyethylene sheet securely held in place.

4 Protect finished floor slabs from scuffing, cracking, chipping, staining, cutting and other
damage resulting from Work of this Contract.

A Place a 19 mm thick plywood underlaid with 25 mm thick polystyrene insulation
board adhered to same, over floor areas when working from, or over, such
surfaces.

2 Provide such protection below hoist rigs, ladders, pallets of material, and in other
circumstances where the flooring is exposed to potential damage.

3 Work damaged due to failure in providing such protection is to be removed and
replaced, or repaired, as directed by the Owner, at no increase in Contract Price.

3.4 MAINTENANCE OF BEARINGS

During Construction
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A Turn-over rotating equipment at least once a month after delivery;

A

Run-in sleeve type bearings in accordance with manufacturer’s
recommendations.

2 Drain, flush out and refill with new charge of oil or grease.
3 Protect bearings, shafts and sheaves against damage, corrosion and
dust accumulation.
4 Provide extended grease nipples for bearing lubrication.
3.5 FIRE EXTINGUISHERS
A Provide fire extinguishers as follows:

A In each fire hose cabinet

2 One. extinguisher for each 300 m2 of floor area in an electrical or mechanical
service room.

3 In each extinguisher cabinet and at intervals to comply with the local fire code.

4 At each fire hose reel, rack or tray, mounted to wall construction with substantial
wall brackets provided with extinguishers.

5 Type: Class ABC unless shown otherwise.

.6 As shown on drawings.

End of Section
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1 General
1.1 SUMMARY
A Section Includes
A Labour, Products, equipment and services necessary to complete the Work of this
section.
2 Section includes, but is not necessarily limited to, the following:
A Design of automatic sprinkler systems
2 Preparation of Working Drawings
3 Incorporation of facilities and equipment in an overall fire protection system
4 Connection to buried fire mains 1.5 m outside building wall and buried

leads into building and to above floor line including thrust blocks at buried

elbows

5 Exterior pumper connections

.6 Wet pipe sprinkler system(s)

7 Dry pipe sprinkler system(s)

.8 Excavating, bedding, and backfilling of pipe trenches for buried piping
installed under this section

9 Supervisory switches on riser valves and other isolating valves, waterflow
switches and pressure switches on alarm valves and risers

10 Electrical wiring as noted and/or as shown on Drawings

1.2 REFERENCE STANDARDS
A Comply with the latest edition of the following:
A National Fire Protection Association
A NFPA 13 Standard for the Installation of Sprinkler Systems
2 NFPA 72 National Fire Alarm and Signaling Code
1.3 DESIGN CRITERIA
N Design Submissions
N Prepare complete drawings of fire protection system to include:

A Drawings and calculations bearing stamp of a Professional Engineer
employed by the fire protection company and who is registered as a
member of the Association of Professional Engineers of the Province of
Ontario.

2 Submit six copies of plans, hydraulic design calculation sheets, Shop

Drawings and equipment submittals through Owner's fire insurance
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broker for approval by designated organization. Shop Drawings shall
conform to NFPA 13 requirements.

3 Submit all copies of drawings, etc., duly approved by Owner's insurance
underwriter to Consultant for final review prior to commencement or work.
4 Submit reviewed Shop Drawings to local municipal authority.
5 Provide systems in accordance with approved drawings, subject to
inspection and testing requirements of Owner's Insurance Underwriter and
Consultant.
2 Underwriters/Owners Approval
A Fire protection work requires approval of Owner's fire insurance underwriter and
Consultant.
2 Reviewing organization:
A Insurers Advisory Organization
2 Canadian Industrial Risks Insurers

3 FM Global
4 Factory Insurance Association
1.4 SUBMITTALS
A Shop Drawings
A Submit Shop Drawings in accordance with Section 01 33 00.

2 Sprinklers shall be referred to on drawings and Product submittals and be
specifically identified by the manufacturer’s listed model or series designation.
Trade names and other abbreviated listings are not allowed.

2 Samples
A Submit samples for the following
N Each type of sprinkler.
2 Signs.
3 Operation and Maintenance Data
N Submit printed operating instructions and maintenance data in accordance with
Section 01 33 00.
4 Maintenance Materials
A Provide the following materials at Project handover:
A Storage cabinet.
2 Sprinkler wrench.
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3 Spare stock of sprinklers. Include at least one head of each type and
temperature rating installed in system.
1.5 QUALITY ASSURANCE

N Qualifications

N An accredited member in good standing of the Canadian Automatic Sprinkler
Association.
1.6 CODES AND REGULATIONS, PERMITS, COSTS AND FEES

A Comply with municipal and provincial codes, rules and regulations and/or authorities having
jurisdiction.

2 Apply for and obtain permits required for this Work and pay costs levied for permits,
inspections and fees.

3 Comply with the National Building Code in areas where municipal or provincial regulations
and/or codes are not mandatory.

A Revisions issue: Latest version as amended to date.
2 Products
2.1 LINE MATERIALS

A General
A Unless otherwise noted, equipment and apparatus to be ULC listed and labelled,

and FM approved.

2 All grooved couplings and fittings, valves and specialties shall be the Products of a single
manufacturer.  Grooving tools shall be of the same manufacture as the grooved
components.

A All castings used for coupling housings, fittings, valve bodies, etc., shall be date
stamped for quality assurance and traceability.
2.2 SPRINKLER HEADS

A Ratings
A ULC and FM listed for fire service.

2 Sprinkler body shall be die-cast, with a hex-shaped wrench boss integrally cast into

the sprinkler body to reduce the risk of damage during installation. Wrenches shall
be provided by the sprinkler manufacturer that directly engage the wrench boss.

3 Standard orifice size: 12 mm diameter orifice or 13 mm diameter orifice.

4 Standard temperature rating: 57°C to 74°C (135°F to 165°F).

5 Intermediate and high temperature rating heads to suit local conditions.
2 Type
A Indicated by type in accordance with the following
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2 No ceilings
A “U-17: Upright, bronze body, glass-bulb or link and lever type
3 Suspended or drop ceilings
N “P-1”: Pendent, chrome plated body and escutcheon plate, link and lever
type.
2 “P-2”: Pendent, chrome plated body and escutcheon plate, glass bulb type.
3 “P-3”: Recessed, chrome plated body ring and cup, glass bulb type.
4 “P-4”: Flush, concealed with adjustable, diffusable (chrome) (white) (factory
painted, colour to be selected) cover plate.
4 Side wall
N “S-1”: Side wall, bronze body and chrome escutcheon plate, glass bulb or
fusible solder type.
2 “S-2”: Side wall, chrome plated body and escutcheon plate, glass bulb or
fusible solder type.
5 Deluge systems
N Open type heads, of style to suit location.
.6 Spare heads and cabinet
A Each sprinkler system: ULC approved metal cabinet containing required
number of spare sprinkler heads of each type and temperature rating.
2 Wrench for removal and replacement of sprinkler heads.
e Acceptable Manufacturers
N Victaulic Company
2 Viking Sprinkler Company
3 Reliable Automatic Sprinkler Company
4 Tyco
5 Or accepted equal
3 In lieu of rigid pipe offsets or return bends for sprinkler drops, the Victaulic VicFlex™

Multiple-Use Flexible Stainless Steel Sprinkler Drop System may be used to locate
sprinklers as required by final finished ceiling tiles and walls.

A The drop system shall consist of a braided type 304 stainless steel flexible tube,
zinc plated steel 1” NPT male threaded nipple for connection to branch-line piping,
and a zinc-plated steel reducer with a %2” or %” NPT female thread for connection to
the sprinkler head.

2 Include a ULC/UL approved Series AH2 braided hose with bend radius to 50 mm to
allow for proper installation in confined spaces.
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A

The hose shall be listed for (four bends at 787.5 mm length) (five bends at
915 mm length) (six bends at 1220 mm length) (six bends at 1524 mm
length) (seven bends at 1830 mm length). Union joints shall be provided

for ease of installation.

3 The flexible drop shall attach to the ceiling grid using a one-piece open gate Series
AB1 bracket.

A

The bracket shall allow installation before the ceiling tile is in place.

4 The braided drop system is ULC/UL listed and FM approved for sprinkler services
to 1206 kPa (175 psi).

2.3 ALARM CHECK VALVES

A General

A ULC and FM listed for fire service.

2 Of same manufacture as specified for sprinkler heads.

3 Valve internal components shall be replaceable without removing the valve from the
installed position.

2 Wet Sprinkler Systems

A Construction

A

o o r W N

7

Resiliently seated wet alarm check valve

Fitted with OS & Y gate valves or supervised butterfly valves
Flow and pressure switches

Alarm piping connection to water motor gong

Upstream and downstream pressure gauges

Test connection

Main drain valve

3 Dry Sprinkler Systems

A Construction

A

N o o > w N

Resiliently seated dry alarm check valve with accelerator
Required air pressure shall be 90 kPa (13 psig)

Valve shall be externally resettable.

Fitted with OS & Y gate valves or supervised butterfly valves
Flow and pressure switches

Alarm piping connection to water motor gong

Upstream and downstream pressure gauges
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8 Test connection
9 Main drain valve
2 Air compressor
A Electric motor drive air compressor.
2 Complete with piping and controls for automatic operation of compressor to
maintain air pressure on downstream side of each dry pipe valve.
3 Normally Open pressure switches with snubbers on downstream side of
each dry pipe valve.
24 ANCILLARY EQUIPMENT
N Water Gong
N Water operated outside alarm bell, weather protected.
2 Excess Pressure Pump
N Construction
A Close coupled bronze pump with stainless steel shaft
2 Motor size, pump size, and head capacity as shown
3 Pressure switch with pressure differential of 100 kPa (5 psi) to operate
excess pressure pump
4 Shut-off valve and strainer on pump inlet
5 Relief valve, check valve and shut-off valve on pump discharge connection
2 Acceptable Manufacturers
A Albany
2 Price Pump Company
3 Double Check Valves and Backflow Preventers
A Construction
A ULC and FM listed for fire service
2 Double check valve assemblies to be in accordance with CSA Standard

B64.5, latest edition

3 Backflow preventer assemblies to be in accordance with CSA Standard
B64.4, latest edition
2 Acceptable Manufacturers
N Zurn
2 Watts
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3 Victaulic
4 Conbraco
5 Or accepted equal
3 Execution
3.1 GENERAL
A Apportionment of the Work
A Classify and apportion all materials and the performance of all labour to trades
involved in accordance with all local customs, rules, regulations, jurisdictional
awards, decisions, etc., insofar as they may apply and as required to efficiently
execute the work involved in this Contract.
2 Measurements and Deviations

3.2

A

Where any parts of the Work are specifically located by dimensions on the
Drawings, check and verify these dimensions on the Site prior to installation.

Examine work of other trades or Contractors prior to commencement of fire
protection installations. Immediately report in writing to Consultant any
discrepancies on the part of any other Contractor which will affect fire protection
installations. Failure to report discrepancies shall be considered acceptance of
conditions.

Where Site conditions require minor deviations from indicated arrangements or
locations, make changes on approval of Consultant without additional cost to
Owner.

Should discrepancies occur during installation of fire protection work which will
necessitate major revisions, immediately notify Consultant and secure his
authorization in writing before proceeding with the Work.

INSTALLATION

Sprinkler Head Selection

A

2

3

Select heads for general areas in accordance with the following:

Exposed - no ceilings U-1
Suspended or drop ceilings - unless (P-1)
otherwise shown on Drawings (P-2)
(P-3)
(P-4)
Side wall (S-1)
(S-2)
Installation in column webs S-1

In T-bar ceilings, locate heads in centre of ceiling tile to present an orderly
appearance.

For deluge systems, use open type heads, of style to suit location.
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2 Do not install any sprinklers that have been dropped, damaged, or show a visible loss of

fluid. Never install any sprinkler with a cracked bulb.

A Sprinkler bulb protector shall be removed by hand. Do not use any tools or devices
that could damage the bulb.

3 Test Connections and Drains

A Locate inspector's test connections, complete with valve, sight glass, and drain
piping either at high points of sprinkler system or at the end of the longest run of
sprinkler piping in accordance with NFPA 13.

4 Flushing of Piping

A Flush sprinkler system piping in accordance with NFPA requirements.
2 Flush underground piping and lead-in connections before connection is made to
sprinkler system risers.
3.3 TESTING
A Requirements
A Execute fire protection systems and equipment tests in accordance with NFPA

requirements

2 Minimum hydrostatic test of not less than 1380 kPa (200 psig) pressure for two
hours, or at 345 kPa (50 psi) in excess of maximum static pressure developed in
system, if maximum static pressure is in excess of 1034 kPa (150 psig).

3 Execute tests in presence of Consultant and Owner's authorized representative.

4 Promptly repair defects which develop during tests, and then re-test system to
complete satisfaction of authorized inspectors.

5 Submit a certificate covering materials and tests to Underwriter's Inspection
Authority, together with a request for inspection and approval of complete fire
protection system. On receipt of approval, forward certificate to Owner.

End of Section
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1 General
1.1 SUMMARY
A Section Includes
A Labour, Products, equipment and services necessary to complete the Work of this
section including but not limited to that listed herein.
2 The terms “mechanical work”, “Mechanical Contractor” or their derivatives includes
the Work of Divisions 21, 22, 23, and 25, unless otherwise specified.
3 Piping systems:
A Storm drainage system within building(s) including roof drains and
connection to buried storm sewer 1.5 m outside building wall
2 Sanitary drainage and venting system within building(s) including
connection to buried sanitary sewer 1.5 m outside building wall
3 Domestic cold, hot and recirculating water piping to plumbing fixtures within
building
4 Domestic cold water piping to 1.5 m outside building wall
5 Natural gas piping
.6 Excavation, bedding, and backfilling of pipe trenches for buried piping
inside building and to 1.5 m outside
4 Equipment:
N City water meter
2 Plumbing specialties
3 Drainage specialties
4 Plumbing fixtures and fittings
5 Hot water storage tank(s) and heater(s)
.6 Pumps
1.2 CODES, REGULATIONS AND STANDARDS
A Comply with municipal or provincial codes, rules and regulations and/or authorities having
jurisdiction.
2 Comply with the National Building Code in areas where municipal or provincial regulations
and/or codes are not mandatory.
3 Revisions issue: Latest version as amended to date.
1.3 PERMITS AND INSPECTIONS

A Material Approvals
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A Obtain special inspection and approvals by CSA and/or local authorities, for
materials where specified.
2 Obtain such approval for the particular installation with the co-operation of the
material Supplier.
Permits
A Obtain permits required for the installation of mechanical trades work including:
A Plumbing inspection
2 Electrical inspection
2 Arrange for inspections and tests and pay all fees and costs for the permits,
inspections and tests. Obtain permits immediately after notification of award of
Contract.
3 Obtain copies of Drawings from the Consultant for submission with application for
permits.

14

WORKING DRAWINGS AND DOCUMENTS
Design Drawing Intent

A The design drawings are schematic in arrangement, and describe the general
design intent but do not show the exact details for the installation. They are not
fabrication or installation drawings.

2 The Work is suitably outlined on the Drawings with regard to sizes, locations,
general arrangements and installation details, and has been generally coordinated
for routing of services. The routing of ductwork, piping and equipment arrangement
are shown more or less in diagram except where in certain cases the Drawings may
include details giving the exact locations and arrangements required.

3 The location of equipment, and the associated arrangement of piping, ductwork,
and other material describes the general requirements of the Work. Final location is
dependant on the actual equipment supplied. The Consultant reserves the right to
make reasonable adjustment of up to 1 m to the location of equipment, floor drains,
routing of major piping and ductwork, at no cost to the Owner.

4 In order to provide clarity to the arrangement of the Work, not all details including
valves, thermometers, pressure gauges, etc. are shown on the plan drawings.
Refer to Schematic Drawings, standard details and the Specification for these
requirements.

5 Where specific installation dimensions for location of equipment and access space
requirements are indicated on the Drawings, install to these requirements.

.6 Where standard details are provided, these show the general installation
requirements, and are applicable to each occurrence in the Work, unless otherwise
specified or shown.

Contractor Coordination Responsibilities

N Provide the services of a mechanical/electrical coordination supervisor, to
coordinate this division of the Work, as well as providing coordination with other
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1.5

3

A

divisions and/or contracts. This supervisor may be full time or part time on site, as
appropriate to the work stage and complexity of the Work, at the discretion of the
Owner.

Where multiple trades are required, the mechanical coordinating supervisor shall be
the lead coordinator.

The Owner reserves the right to require the coordinating supervisor to increase
their attendance at site, at no cost to the Owner, if in the Owner’s opinion the
current level of coordination is not sufficient for the progress of the Work.

Make changes and modifications as necessary to ensure coordination and to avoid
interference and conflicts with other trades.

Prepare construction/installation/fabrication drawings, coordinated with other trades
and contracts, as required.

A Provide sufficient detail to disclose critical interferences of major equipment
and services to ensure adequate accessibility.

2 Specific dimensions for equipment location or access which are shown on
the Consultants Drawings.

3 Indicate sleeves, openings and stress points (such as anchors, guides and
inserts).

4 Indicate deviation in sizes and weights and also in water, drainage, electric
power or other service requirements for all equipment proposed which is
different from those show on the Design Drawings.

5 Provide these Drawings to other trades for coordination with their Work.

.6 Update these Drawings as part of the As-Built Drawings, showing actual
locations of major equipment, services, access doors, shut-off valves, etc.

The Design Drawings show the major requirements for the installation of equipment
based on one manufacturer’s requirements, but may not show all installation
requirements. The Contractor will include as part of the Work the specific
manufacturer’s installation requirements for the equipment actually provided by the
Contractor.

The construction/installation/fabrication Drawings are not to be submitted as Shop
Drawings. Make them available for viewing at Site when requested by the
Consultant.

Review Before Proceeding (HOLD)

A

Where the word "HOLD" appears on Drawings and other Contract Documents, the
Work is included in the Contract.

Execute such Work only after verification of dimensions, verification of materials
and obtaining Consultant's written permission to proceed.

COORDINATION AND EXAMINATION

Reference
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A To Section 01 10 00.
2 Examination
A Carefully examine Work and Drawings of all related trades and thoroughly plan the
Work so as to avoid interferences.
2 Report defects which would adversely affect the Work. Do not commence
installation until such defects have been corrected.
3 Coordination
N Coordinate Work of Division 21, 22, 23 and 25 such that items will properly

interface with Work of other divisions. Prepare Installation Drawings of critical
locations and submit to Consultant for review.

2 Architectural Drawings, or in their absence, Mechanical Drawings govern all

locations.
1.6 EXISTING SERVICE
A Tie-in to Existing Services

A Do not shut down or make tie-in connections to any existing service without written
permission of the Owner and/or Consultant.

2 Arrange Work to minimize interruption to physical access to the building.

3 Include for all costs associated with making connections to existing services,
including but not limited to, cutting and patching of existing floors, partitions, ceilings
and finishes.

2 Work in Existing Buildings

A Route pipes, ducts, conduits and other services to avoid interference with existing
installation.

2 Relocate existing services and equipment to suit installation of new work.

3 Temporarily remove existing plumbing fixtures to suit new construction; reconnect

fixtures at completion of the Work.
N Do not reuse existing fixtures in new locations.

4 Cut back and cap existing services not being used, so that finished Work presents a
neat and clean appearance.

5 Unless noted to be reused, fixtures and materials being removed become the
property of the Contractor and are to be removed from site, unless otherwise noted.

3 Continuity of Services
A Be responsible for any damage to existing systems, including insulation and
coverings, when making connections.
2 Keep existing buildings in operation with minimum length of shut-down periods.
3 Include overtime work to tie-in piping or wiring at night or on weekends.
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1.7 PROVISION FOR FUTURE
A Future Equipment
A Where indicated as reserved for future equipment or services, leave identified
space clear and install services and equipment so that connections can be made in
the future.
1.8 SUBMITTALS
A Shop Drawings
N Conform to Section 01 33 00 and the following:
2 Shop Drawings showing more than one size or model will not be considered unless
properly marked up.
3 For electrically driven, and fuel fired appliances, provide the following information:
A Electrical characteristics including voltage, phase, frequency and power
rating.
2 For motors, NEMA, class and efficiency ratings.
3 Fuel input ratings, including flow rates and pressures.
4 Equipment performance ratings, including flow rates, pressures,

efficiencies, part load values and/or efficiencies (IPLV’s), plotted flow
characteristics (pump and fan curves) with operating points clearly plotted.

4 For other equipment include the following information:
A Equipment performance ratings, including flow rates, pressures drops.
2 Electrical control power requirements.
5 For all equipment, include the following:
A Equipment dimensions and weights.
2 Itemized product description with optional items clearly marked as being
included.
.6 Provide wiring Shop Drawings:
A Wiring diagrams and schematics for all equipment which has electrical
controls or devices furnished with the equipment.
2 Wiring diagrams alone are not sufficient; schematic and interconnecting
drawings, and sequence of operation of equipment are required for review.
3 Clearly indicate the materials and/or equipment being supplied:
A Details of construction, finish, accurate dimensions, capacities and
performance.
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2 Certify drawings correct for construction by the manufacturer,

1.9

1.10

before submission.

3 Identify equipment Shop Drawings with designations as shown on
the Drawings or in the Specifications.

4 If not complied with, Shop Drawings will not be reviewed and will
be returned to the Contractor.

4 Coordinate equipment which attaches to and/or where external wiring
provided connects to other equipment.

A Do such coordination whether such equipment is supplied under
this or other contracts or subcontracts, for which relevant
information will be provided by Owner/Consultant.

AS-BUILT" RECORD DRAWINGS

Reference
A Conform to Section 01 33 00.
2 Maintain an accurate dimensional record of all underground piping and all

deviations and changes in aboveground piping and equipment.

INSTALLATION AND START-UP INSTRUCTIONS

Reference
A Conform to Section 01 33 00.
2 Submit copies of installation instructions and copies of start-up instructions for any

item of equipment when requested by the Consultant.

OPERATING AND MAINTENANCE INSTRUCTION MANUALS

Reference
A Conform to Section 01 33 00.
2 In addition, include the following in the manuals:
A Non-dimensional layout showing location of all electrical devices on
mechanical equipment.
2 Operating instructions, including start-up and shut-down procedure.
3 Lubricating instructions and recommended cycle of lubrication for each
item of equipment, including various types of lubricants.
4 List of spare parts.
3 All the above applies to component parts of equipment whether they are

manufactured by the Supplier of the equipment or are supplied as a component part
of an item of equipment.

CLEANING, TESTING AND APPROVAL RECORDS

Records

Construction



City of Toronto

AODA Upgrades
IBI Group Project No.

22 0500
Common Works for Plumbing
122260 Page 7

1.13

2.2

2.3

A

Maintain records of all pressure tests and flushing and sterilization tests, glycol/
water concentrations, inspections and approvals by the plumbing inspector.

Forward these tests to the Owner on completion of the Work in accordance with
Section 01 33 00.

Forward to Consultant, copy of records on site on completion of each test, cleaning
operation, etc.

DIMENSIONS AND QUANTITIES

Dimensions

A
2

Dimensions shown on Drawings are approximate.

Verify dimensions by reference to Shop Drawings and field measurement.

Quantities

A

Quantities or lengths indicated in any of the Contract Documents are approximate
only and shall not be held to gauge or limit the Work.

TRADE QUALIFICATIONS

Applicable to the following trades:

A

Plumbers

Requirements

A

Trade workers to have a certificate of qualification as journeyman or apprentice
registration for the province where the work is performed or an interprovincial
certificate.

2 Ratio of journeyman to apprentice: not to exceed the defined ratio in the
Apprenticeship Act of Ontario.

3 On award of Contract, submit a list of trade journeyman and apprentices, together
with their certificate and registration numbers.

4 Certificates and registration must be provided to the Consultant on request.

5 Maintain on-site an up-to-date record listing journeyman and apprentices working
on site.

Products

MOTORS AND WIRING

In accordance with Section 23 05 13 Motors and Wiring for Mechanical

METERS AND GAUGES

In accordance with Section 23 05 19 Meters

PIPE, FITTINGS AND VALVES

In accordance with Section 23 05 23 Pipes, Fittings and Valves
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2.4 EXPANSION FITTINGS AND LOOPS

25

2.6

2.7

2.8

2.9

2.10

2.11

In accordance with Section 23 05 24 Piping Specialties
HANGERS AND SUPPORTS

In accordance with Section 23 05 29 Pipe Hangers and Supports
VIBRATION AND SEISMIC RESTRAINT

In accordance with Section 23 05 48 Noise and Vibration Control and 23 05 49 Seismic
Restraint

IDENTIFICATION FOR EQUIPMENT AND PIPING

In accordance with Section 23 05 53 Mechanical Identification
PIPING INSULATION

In accordance with Section 23 07 19 Piping Insulation
MATERIALS

Use new materials and equipment free from defects impairing strength and durability, as
specified or specified equivalent.

Of Canadian manufacture wherever possible.
Labelled or listed as required by code and/or inspection authorities.

Design of mechanical systems has been based on the first listed Supplier and model
number/size stated on the equipment schedules on the Drawings. Bear all costs due to
physical or performance differences between stated equipment and proposed equipment.
These differences include but are not limited to size, layout, arrangement, connection size,
location and/or quantity of connections, or performance differences such as noise, power
requirements, flow, throw, etc.

EQUIPMENT/STRUCTURE COORDINATION

Locations and dimensions of curbs and roof and floor opening framing, where indicated on
the Drawings, are based on an arrangement to suit the above named Supplier.

Be responsible to verify the actual size requirements of the openings, and notify the
Consultant immediately in case the dimension of the unit supplied and the connecting
ductwork/piping, etc. are at variance with the dimensions given on the Drawings.

Bear all costs for modification of curbs and floor/roof openings resulting from failure to notify
the Consultant prior to the fabrication or construction of opening framing and curb.

STANDARD SPECIFICATIONS
Product Quality

A Ensure that the chemical and physical properties, design, performance
characteristics and methods of construction of all Products provided comply with
the latest issue of applicable standard Specifications issued by authorities having
jurisdiction.
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2 Do not apply such standard Specifications to decrease the quality of workmanship,
products and services required by the Contract Documents.

212 MANUFACTURER’S NAMEPLATES
A Metal Nameplates
N Provided with raised or recessed lettering, on each piece of equipment.

2 Mechanically fasten nameplate on a metal stand-off bracket arranged to clear
insulation.

3 Mount on same stand-off Underwriters Laboratories and/or CSA registration plates.
2 Nameplate Data

N Indicate:

A Size

Capacity
Equipment model
Manufacturer’'s name
Serial number
Voltage
Cycle

® N o o A w N

Phase and power of motors

3 Execution
3.1 GENERAL

A Execute Work in accordance with requirements specified in the various sections of
Division 22.

2 Lay out work of each trade so that it does not interfere with work under other divisions of
Specifications.

3 Make good any damage to Owner’s property or other trade’s work caused by improperly
locating or carrying out of Work.

4 Supply anchor bolts and templates for installation by other divisions.
5 Location of pipes, ductwork, raceways and equipment may be altered without extra cost
provided alteration is made before installation.
3.2 INSTALLATION
N General
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A Install complete plumbing, drainage and vent piping within washrooms, etc. in

accordance with the Ontario Building Code, standard trade practice and as
specified herein.

2 Arrange piping within pipe spaces behind washroom fixtures to allow unimpeded
access to piping for servicing.
2 Balancing Valves
A Where two or more branches connect to a domestic hot water recirculating line,

provide each return branch with a globe or circuit balancing valve.

3 Air Handling Equipment Drains

A Provide drains for fan casings, air handling equipment, and low points in ductwork
in locations and in arrangements as indicated on the Drawings, or as required by
design.

2 Drain piping is as specified for sanitary drainage, with deep seal copper trap.

3 Install trap seal equivalent to not less than one and one-half times the maximum

static pressure in duct system.

3.3 EQUIPMENT INSTALLATION

N Set equipment in place, align, connect and place in operation with:
N Controls set for efficient, stable operation.
2 Initial lubrication and oil sumps filled.
3 Connections and required safety devices installed.

2 Protect equipment from damage during and after installation, and on completion of Work
ensure that equipment is free from cracks, scratches, discolourations, tool marks, and other
defects.

3 Thoroughly clean finished surfaces before acceptance of Work.

4 Install heater vents complete with necessary supports, hangers, braces, roof flashing, storm
collar, and round top.

34 FLUSHING AND STERILIZATION

N Sterilize water piping connected to municipal water supply in accordance with local
municipal requirements.

2 Flush each system after completion by allowing full flow of water through the system for a
period of fifteen minutes or longer when directed by the Consultant.

3 After flushing of the system is completed, perform a twenty-four hour contact sterilization
treatment by treating the water with 50 ppm of chlorine as recommended in AWWA
Specification C-651.

4 After sterilization period has elapsed, flush system to reduce chlorine content to an
acceptable level, but not less than thirty minutes.
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5 Remove and clean strainer screens after flushing operation is completed. Repeat two weeks
after initial operation of systems and within two weeks after Substantial Completion.
3.5 SPARE PARTS
A Furnish spare parts
N One set of packing glands for each size of pump gland.
2 One casing joint gasket for each size pump.
3 One head gasket for each heat exchanger.
4 One glass for each gauge glass.
5 One set of V-belts for each drive.
.6 One filter cartridge or set of filter media for each filter or filter bank installed.
3.6 PROTECTION
A Protect work and materials before, during and after erection from weather and other hazards

and keep in a clean and orderly manner.

2 Protect pipe ends, valves and parts of equipment left unconnected to prevent damage or
intrusion of foreign matter. Provide pipe caps for threaded male connections and plugs for
threaded female connections.

3 Protect plumbing fixtures or mechanical equipment having a baked enamel finish by
covering with polyethylene sheet securely held in place.

4 Protect finished floor slabs from scuffing, cracking, chipping, staining, cutting and other
damage resulting from work of this Contract.

A Place a 19 mm thick plywood underlaid with 25 mm thick polystyrene insulation
board adhered to same, over floor areas when working from, or over, such
surfaces.

2 Provide such protection below hoist rigs, ladders, pallets of material, and in other
circumstances where the flooring is exposed to potential damage.

3 Work damaged due to failure in providing such protection is to be removed and

replaced, or repaired, as directed by the Owner, at no increase in Contract Price.
3.7 MAINTENANCE OF BEARINGS
A During Construction

N Turn-over rotating equipment at least once a month after delivery;

A Run-in sleeve type bearings in accordance with manufacturer's
recommendations.

2 Drain, flush out and refill with new charge of oil or grease.
3 Protect bearings, shafts and sheaves against damage, corrosion and dust

accumulation.
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4 Provide extended grease nipples for bearing lubrication.

End of Section
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1 General
1.1 SUMMARY

1.2

1.3

Section Includes

A Labour, Products, equipment and services necessary to complete the Work of
this section.
SUBMITTALS

Shop Drawings
A Submit Shop Drawings in accordance with Section 01 33 00.
Operation and Maintenance Data

A Submit printed operation instructions and maintenance data in accordance with
Section 01 33 00.

REFERENCE STANDARDS
Back-flow preventers: To CAN/CSA B64 standard series

Products

BACK FLOW PREVENTERS

General

A Products from Watts have been used as a guide to establish standard of
construction. Comparable Products are acceptable from the following
manufacturers:
A Watts

Honeywell/Braukmann

2
3 Zurn Wilkins
4 Cla-Val
5 Apollo

.6 Conbraco
Vacuum Breakers, Pressure Type (PVB)
A To CSA B64.1.2 for back-siphonage, no back pressure.
2 Working pressure: To 1000 kPa (150 psig).
3 Working temperature: To 60°C (140°F).
4

NPS % to NPS 2: Anti-siphon pressure vacuum breaker complete with bronze
body and spring loaded single float and disc with independent first check, shut off
valves and bronze type test cocks for winterization draining. Springs should be
of stainless steel construction.
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3 Double Check Valve Assemblies (DCVA)

A
2

To CSA B64.5

Two independent positive seating check valves with captured springs and seat
discs. The valve seat and discs shall be replaceable. All internal components
shall be serviceable by access cover(s).

Working pressure: To 1200 kPa (175 psig).
Working temperature: To 60°C (140°F).

NPS 2 to NPS 2: Complete with quarter turn shut-off valves, bronze strainer and
test cocks.

NPS 2% to 10: Complete modular check valve assemblies with centre stem
guiding, non-rising stem gate valves, test cocks and strainer.

Backflow Preventer with Intermediate Atmospheric Vent (DCAP)

A

2
3
4

To CSA B64.8.
Two independent check valves with intermediate vacuum breaker and relief vent.
Working pressure: To 1200 kPa (175 psig).

NPS 2 to NPS %: All bronze construction complete with integral strainer, union
connection on inlet and outlet.

Dual Check Vacuum Breaker for Vending Machines

1
2
3
4

To CSA B64.8.
Dual check valve, ball check valve and atmospheric vent.
Working pressure: To 1000 kPa (150 psig).

NPS 3/8: Stainless steel body construction.

Reduced Pressure Principle (RPP)

A1
2

To CSA B64.4.

Two independent check valves with captured springs, access for maintaining
internals, replaceable valve seats, intermediate relief valve, shut-off valves and
ball type test cocks.

Working pressure: To 1200 kPa (175 psig).
NPS Y2 to NPS 2: Complete with quarter turn shut-off valves and bronze strainer.

NPS 22 to NPS 10: Complete with non-rising stem, shut-off gate valves and
strainer.

Backflow preventer test kit: Pressure gauge, colour coded needle valves and
hose, adaptors, replaceable hose filters and valve stem seals, carrying case.

Construction



City of Toronto 221100

AODA Upgrades Facility Water Distribution
IBl Group Project No. 122260 Page 3
2.2 MISCELLANEOUS EQUIPMENT
A Make-up Water Feeder Valves
A Line size, complete with adjustable pressure reducing valve, anti-siphon check
and strainer. Products from the following manufacturers are acceptable.
A Taco
2 Armstrong
3 Watts
2 Water Pressure Reducing Valve
A Spring loaded, field adjustable, strainer, replaceable seat. Access for servicing
internal components. Products from the following manufacturers are acceptable.
A1 Watts
2 Zurn
3 Conbraco

3 Shock Absorbers

A Water hammer arrestor, sized in accordance with P.D.l.-WH201. Products from
the following manufacturers are acceptable.

A Watts
2 Zurn Shoktrol
3 PPP Inc.
4 Non-Freeze Wall Hydrants (WH)

A “WH-1": Non-freeze box type, flush mounting to wall, with NPS 3/4 hose
connection, self-draining, integral hose end vacuum breaker, hinged locking
cover, galvanized wall sleeve, ground joint union elbow adapter and operating
key. Products from the following manufacturers are acceptable.

A Ancon
2 Zurn
3 MI Fab
2 "WH-2": Non-freeze exposed type, with NPS 3/4 hose connection, self-draining,

integral hose end vacuum breaker, galvanized wall sleeve, ground joint union
elbow adapter and operating key.

A Ancon
2 Zurn
3 MI Fab

5 Hose Bibbs (HB)
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A Rough brass construction with hose end spout, size as indicated.
A Emco

2 Cambridge Brass

3 Execution
3.1 INSTALLATION - MISCELLANEOUS
A Back Flow Preventers
A Provide backflow preventers selected in conformance to CSA B64.10, where a

connection is made between any system conveying potable water and a system
carrying non-potable water or any other liquid.

2 Install backflow preventers where shown on Drawings, in accordance with
manufacturers recommendations, and as follows:
A Locate RPP devices at 1.2 mm above finished floor.
2 Locate VBP devices exposed as close to fixture connection as possible.
3 Provide drain collector at relief valves and NPS 3/4 drain from DCAP and

RPP devices and run drain to nearest floor drain.

3 Testing:
A Provide the services of an independent inspection agency to verify
operation of all backflow prevention devices provided with testing ports.
2 Provide inspection tag on each such device.
3 Submit test results to building plumbing inspector and Consultant.

2 Make-up Water Valves

A Locate in domestic water lines to heating and cooling systems where shown.
3 Water Pressure Reducing Valves
A Locate in domestic water lines as shown, with capacity and pressure reduction

ratings as shown.

2 Provide pressure gauge on downstream side of pressure relief valve, complete
with pet-cock.

3 Provide pressure relief valve suitably sized and pipe to drain.

4 Shock Absorbers

A Locate shock absorbers in hot and cold water lines:
A At far ends of mains
2 At branch lines to each flush valve and quick closing valve
3 At dead ends of branch piping or to groups of plumbing fixtures
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4 At isolated individual plumbing fixtures
5 Wall Hydrants
A Verify wall thickness at each hydrant to ensure correct hydrant length.
.6 Hose Bibbs
A Mount 1050 mm above finished floor.
2 Provide a line mounted vacuum breaker selected for continuous pressure.

End of Section
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1 General
1.1 SUMMARY
Section Includes
A Labour, Products, equipment and services necessary to complete the Work of
this section.
1.2 SUBMITTALS
Shop Drawings
A Submit Shop Drawings in accordance with Section 01 33 00.
Operation and Maintenance Data
A Submit printed operation instructions and maintenance data in accordance with
Section 01 33 00.
2 Products
2.1 PUMPS - GENERAL REQUIREMENTS

The following are minimum construction requirements, unless specified elsewhere.

Pump Casings

A Close grained cast iron or cast bronze as specified.

2 Fitted with casing or impeller wear rings, or both.

Impellers

A Enclosed bronze or duralloy.

2 Dynamically balanced.

3 Mounted on carbon steel shaft fitted with stainless steel or bronze sleeves.
Seals

A Suction pressures less than 640 kPa (100 psi): Fitted with mechanical seals.

2 Stuffing box pressure in excess of 690 kPa (100 psig): Balanced type seals.

3 Pumps with packing glands: Fitted with stainless steel shaft sleeves for full length
of stuffing box.

Performance

A Characteristic curve to be continuously rising from run-out to shut-off.

2 Select pump to operate within flow range from 30% below point of maximum

efficiency to 10% above that point for impeller diameter chosen.

3 Installed impeller diameter not to exceed 90% of maximum impeller diameter
catalogued for pump casing.

Construction



City of Toronto 221123

AODA Upgrades Potable Water Pumps
IBl Group Project No. 122260 Page 2
4 Motors to be sized for continuous operation without motor overload at runout

2.2

condition for impeller size and rotational speed selected.
DOMESTIC WATER PUMPS - IN LINE CIRULATORS
Construction

A Working pressure: to 1200 kPa (175 psi).

2 Bronze fitted or bronze construction with alloy steel shaft.

3 Shaft with integral thrust collar, mechanical seal, supported by two oil lubricated
bronze sleeve bearings.

4 Resiliently mounted motor.

Manufacturers

A S. A. Armstrong Limited

2 ITT Fluid Products Canada (Bell & Gossett)

3 Taco

Execution

INSTALLATION

General

A Set in place, and make piping and electrical connections to pumps in accordance

with manufacturer’s instructions.
2 Check pump rotation.
3 Set up and adjust controls.
4 Pipe drain tapping to drain.
5 Install gauges.

In-line Circulators

A Install with fluid flow direction as indicated by flow arrows on pump body.
2 Support piping and pump at flanges or near unions on connections to unit.
3 Install with bearing lubrication points accessible.

4 Check pump rotation.

End of Section
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1 General
1.1 SUMMARY
Section Includes
A Labour, Products, equipment and services necessary to complete the Work of
this section.
1.2 SUBMITTALS
Shop Drawings
A Submit Shop Drawings in accordance with Section 01 33 00.
Operation and Maintenance Data
A Submit printed operation instructions and maintenance data in accordance with
Section 01 33 00.
2 Products
2.1 DRAINAGE SPECIALTIES
Acceptable Manufacturers
A Watts
2 Zurn Industries Ltd.
3 MI Fab
Products from Watts have been used as a guide to establish the standard of construction.
Comparable Products are acceptable from the above listed manufacturers. Sizes are as
shown on Drawings.
22 FLOOR DRAINS

General Construction
A Drain body to have tapped primer connection.

2 The type letter allocated to the following list of floor drains identifies that
particular drain on the Drawings.

FD_llAll

A Two-piece Dura coated cast iron body with double drainage flange, weep holes,
non-puncturing flashing collar, adjustable 13 mm thick, 150 mm diameter
polished nickel bronze strainer, and push-on, caulked or "MJ" bottom outlet.

FD_HBH

A Two-piece Dura coated cast iron body with double drainage flange, weep holes,
non-puncturing flashing collar, adjustable 13 mm thick, 150 mm diameter
polished nickel bronze strainer, sediment bucket, and push-on, caulked or "MJ"
bottom outlet.
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4 FD-"D"

A Two-piece Dura coated cast iron body with double drainage flange, weep holes,

non-puncturing flashing collar, adjustable 125 diameter nickel bronze
combination strainer and 100 mm x 225 mm oval funnel, and push on, caulked or
"MJ" bottom outlet.

5 FD-"E"

A Two-piece Dura coated cast iron body with double drainage flange, weep holes,
non-puncturing flashing collar, adjustable 100 mm diameter cast iron above floor
hub and push-on, caulked or "MJ" bottom outlet.

.6 FD-"F"

A Dura coated cast iron body with 300 mm square fixed top, double drainage
flange, clamp device, weep holes, heavy duty Dura coated iron grate, removable
sediment bucket, and push on, caulked or "MJ" bottom outlet.

7 FD-"H"

A Dura coated cast iron scupper drain with flashing flange, removable bolted brass
sloping grate with flange serving as flashing clamp, and ninety degree threaded
outlet.

.8 Floor Drain Traps and Primers

A Trap seal primer valves: Cast brass body, integral vacuum breaker and NPS '
sweat connections.

2 Automatic flush tank for priming of trap: Automatic syphon, tank liner, concealed
top cover, bottom supply and screw driver stop.

3 As an alternative to automatic flush tanks electronic trap seal primer system with
air gap and 13 mm solenoid valve.

2.3 DRAINAGE CLEANOUTS
A Buried Piping
A Flush floor type: Cast iron ferrule with inside caulked or spigot connection outlet,

seal plug and nickel brass frame, cover suitable for type of floor in which it is to
be installed, e.g. tile, terrazzo, carpet, concrete, etc. and push on, caulked or
“MJ” bottom outlet. Provide membrane clamp if installed on membrane floors.

2 Exposed Piping

A Cast iron piping in exposed location or in accessible pipe chases: Cast iron body
with straight threaded, coated plug having a tapered shoulder that seats against
a lead seal.

2 Copper stack piping in exposed locations or in accessible pipe chases: Bronze

cleanout tee, bronze ferrule and cover, secured to ferrule by bronze cap screws.

3 Access cover for cleanouts concealed in walls: Type to suit wall surface and
construction.
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4 Cover for cleanouts at base of vertical sanitary stacks or rainwater leaders:

Bolted type, neoprene gasket, and brass cap screws or bolt studs, unless shown
otherwise on Drawings.

2.4 MISCELLANEOUS PRODUCTS
A Back-Water Valves

A Cast iron body with gasketed cover, removable bronze disc and seat, and access
cover.

2 In finished areas, provide nickel bronze frame and round scoriated type cover.

3 Execution
3.1 INSTALLATION
A Floor Drains

A Provide each floor drain installation with a deep seal "P" trap unless otherwise
shown, complete with trap primer connection tapping to conform to code
requirements.

2 Floor Drain Primers
A Provide each floor drain with a trap seal primer.
A Exception: Floor drains located in shower stalls, group showers and

other locations where the floor is exposed to water on a daily basis.

2 Use trap seal primer valves where a domestic cold water line serving a
washroom fixture (preferably a water closet) is within 15.25 m of the floor drains.

A Above ground floor drains: Provide an NPS % Type K copper pipe to
primer connection on drain body.

2 Below ground floor drains: Provide an NPS % Type K copper pipe to
within 300 mm of the floor line. Provide 9.5 mm white polybutylene tubing
from this point and connect to drain body.

3 Install trap primer in truss space or other accessible location, or as directed by
Consultant.
4 In other areas with remote floor drains, use an automatic flush tank.
3 Cleanouts
A Locate drainage cleanout fittings in drainage piping:
A At locations indicated on the Drawings.
2 At base of each vertical stack.
3 As required to comply with applicable plumbing code.
4 Back-Water Valves
A Provide where shown.
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5 Expansion Joints

A Provide vertical expansion joints near top of drainage pipe risers where total riser

height exceeds 10 m from ground level.

2 Provide horizontal expansion joints on suspended drainage pipe which:

A Is welded.

2 Crosses a building expansion joint, whether the pipe is welded or not.
End of Section
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1 General
1.1 SUMMARY
A Section Includes
A Labour, Products, equipment and services necessary to complete the Work of
this section.
1.2 SUBMITTALS
A Shop Drawings
A Submit Shop Drawings in accordance with Section 01 33 00.
2 Operation and Maintenance Data
A Submit printed operation instructions and maintenance data in accordance with

Section 01 33 00.

2 Products
2.1 PUMP GENERAL REQUIREMENTS
A The following are minimum construction requirements, unless specified elsewhere.
A Pump casings:
A Close grained cast iron or cast bronze as specified.
2 Fitted with casing or impeller wear rings, or both.
2 Impellers:
A Enclosed bronze or duralloy.
2 Dynamically balanced.
3 Mounted on carbon steel shaft fitted with stainless steel or bronze
sleeves.
3 Seals:
A Sucltion pressures less than 690 kPa (100 psi): Fitted with mechanical
seals.

2 Stuffing box pressure in excess of 690 kPa (100 psig): Balanced type
seals.

3 Pumps with packing glands: Fitted with stainless steel shaft sleeves for
full length of stuffing box.

4 Performance
A Characteristic curve to be continuously rising to from run-out to shut-off.
2 Select pump to operate within flow range from 30% below point of
maximum efficiency to 10% above that point for impeller diameter
chosen.
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3 Installed impeller diameter not to exceed 90% of maximum impeller
diameter catalogued for pump casing.
4 Motors to be sized for continuous operation without motor overload at
runout condition for impeller size and rotational speed selected.
2.2 SANITARY SUMP PUMPS
A Construction
A Simplex (Duplex) pump set.
2 Centrifugal sewage pump, vertical, shaft driven, single stage, non-clog.
3 Cast iron casing and cast iron semi-open impeller, alloy steel shaft.
4 Ball thrust bearing, bronze guide bearings, grease lubrication.
5 Cast iron motor support.
6 Motor.
7 Schedule 40 black steel pump leg and discharge pipe.
2 Fitments
A Aluminum cover plate complete with structural steel curb frame suitable for
grouting into a concrete sump, and heavy gasket.
2 Coordinate delivery of curb frame to meet construction requirements. Frame will
be installed by General Trades when pouring concrete sump.
3 300 x 300 mm inspection cover in the cover plate.
4 NPS 3 vent tapping.
5 Sleeved holes for mounting float rods.
3 Access Ladder
A Provide a hot dipped galvanized steel ladder 450 mm wide.
2 75 x 13 mm stringers.
3 19 mm diameter rungs at 300 mm o.c.
4 Provide first step 150 mm below manhole.
5 Locate steps in concrete formwork before concrete is poured.
4 Simplex Pump Control
A Simplex Pump automatically controlled by liquid level switch mounted on a
bracket attached to floor plate.
2 Complete with brass float rod, limit stops, float rod guide, and seamless copper
float.
3 Single point power supply.
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5 Duplex Pump Control

23

24

A

Duplex pumps automatically controlled by (a mechanical) (an electric) alternator.

2 Automatically alternates lead pump and operates both pumps on high flow
demand.

3 Provide alternator control assembly complete with starters, mounting bracket,
brass float rod, limit stops, float rod guide, copper float and control transformer.

4 Single (Dual) point power supply.

Manufacturers

A S.A. Armstrong

2 ITT-Goulds

3 Paco

4 Aurora

SUBMERSIBLE SUMP PUMP

Construction

A

Bronze (Cast iron) construction with semi-open type bronze impeller to pass
solids of 32 mm diameter.

Stainless steel shaft.
Integrally cast base and discharge elbow.

Motor with built-in thermal overload protection, and sealed from contact with
pumped fluid.

Pump Control

A

Automatic operation by a diaphragm actuated, factory set, integral liquid level
control (floats to be oil resistant).

2 Complete with 3 m long ULC approved waterproof, three-wire power cable with
U-ground moulded plug.

Manufacturers

A Xylem Flygt

2 Goulds

3 Little Giant

4 Grundfos

PROCESS SUMP PUMP CONTROLS

Where Required

A

Process effluent sump tanks.
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2 Where shown on Drawings.
2 Level Control
A Magentrol Model 103 F EP/VP-TDM-S13-S13 explosion proof electrical liquid

level control, Arrangement No. 1.

2 Suitable for liquid operating conditions of 20°C (68°F) and specific gravity of 0.90
to 1.0.

3 Level controller to be supplied with 3 m of cable and NPS 4 1035 kPa (150 Ib)
steel mounting flange.

4 Install level control inside NPS 8, Schedule 40 steel stiling pipe with NPS 4
flange at top. Cut four 50 mm wide x 300 mm high slots in top and bottom of NPS
8 stilling pipe starting 75 mm above bottom and 75 mm below cover plate.

3 Sequence of Operation
A When level in pit drops to 300 mm above bottom of pit, level controls stop pump.

2 When level in pit rises to 900 mm above bottom of pit, level controls start pump.

3 Execution
3.1 INSTALLATION
A General
A Make piping and electrical connections to pumps.
2 Check pump rotation.
3 Set up and adjust controls.
4 Pipe drain tapping to drain.
5 Install gauges.
2 Sanitary Sump Pumps

A Power wiring between starters and pump motors. Line side wiring will be
connected to starters under (Division 26) (a separate Electrical Contract).

2 Provide gate valve and non-slam counterweighted check valve and flexible metal
hose just above cover plate, in discharge line from each pump. Set
counterweight arm in horizontal position.

3 Keep discharge piping clear of pumps to facilitate removal from sump.
4 Align pump assembly after mounting and securing cover plate.
3 Submersible Sump Pump
A Provide check valve just below cover plate in discharge line from each pump.

End of Section
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1.1

1.2

2.2

General
SUMMARY
Section Includes

A Labour, Products, equipment and services necessary to complete the Work of
this section.

SUBMITTALS

Shop Drawings

A Submit Shop Drawings in accordance with Section 01 33 00.
Operation and Maintenance Data

A Submit printed operation instructions and maintenance data in accordance with
Section 01 33 00.

Products

DRAINAGE SPECIALTIES
Acceptable Manufacturers
A Watts

2 Zurn Industries Ltd.

3 J.R. Smith

4 MI Fab

5 ACO (trench drain only)

Product description from Watts is used as a basis to establish standard of construction.
Comparable Products from the above listed manufacturers are acceptable.

DRAINAGE CLEANOUTS
Buried Piping

A Flush floor type: Cast iron ferrule with inside caulked or spigot connection outlet,
seal plug and nickel brass frame and cover suitable for type of floor in which it is
to be installed, e.g. tile, terrazzo, carpet, concrete, etc. Provide membrane clamp
if installed on membrane floors. Provide heavy duty top for cleanouts installed in
heavy duty traffic areas.

Exposed Piping

A Cast iron piping in exposed location or in accessible pipe chases: Cast iron body
with straight threaded, coated plug having a tapered shoulder that seats against
a lead seal.

2 Copper stack piping in exposed locations or in accessible pipe chases: Bronze

cleanout tee, bronze ferrule and cover, secured to ferrule by bronze cap screws.
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3 Access cover for cleanouts concealed in walls: Type to suit wall surface and

construction.
4 Cover for cleanouts at base of vertical sanitary stacks or rainwater leaders:

Bolted type, neoprene gasket, and brass cap screws or bolt studs, unless shown
otherwise on Drawings.

2.3 MISCELLANEOUS PRODUCTS
A Back-Water Valves

A Cast iron body with gasketed cover, removable bronze valve disc and seat, and
access cover. Sizes indicated on Drawings.

2 In finished areas, provide nickel bronze frame and round scoriated type cover.
Sizes indicated on Drawings.

3 Execution
3.1 INSTALLATION
A Roof Drains
A As indicated by architects.
2 Provide adaptors for connection to roof drain bodies.
2 Cleanouts
A Locate drainage cleanout fittings in drainage piping:
A At locations indicated on the Drawings.
2 At base of each vertical stack or rainwater leader.
3 As required to comply with applicable plumbing code.
3 Back-Water Valves
A Provide where shown.
4 Expansion Joints
A Provide vertical expansion joints near top of drainage pipe risers where total riser
height exceeds 10 m from ground level.
2 Provide horizontal expansion joints on suspended drainage pipe which:
A Is welded.
2 Crosses a building expansion joint, whether the pipe is welded or not.

End of Section
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1.1

1.2

1.3

22

General
SUMMARY
Section Includes

A Labour, Products, equipment and services necessary to complete the Work of
this section.

CODES AND REGULATIONS

Conform to the latest edition of the codes and standards referenced herein.
Pressure Ratings

A Suitable for working pressure of 860 kPa (125 psi) (1035 kPa (150 psi))
Efficiency and Stand-by Loss Ratings

A To ASHRAE/IES 90.1b

Electric Hot Water Heaters to:

A CSA C22.2 No. 110

2 CSA C191 Series M

Relief Valves

A Temperature, pressure and combination: To CAN1-4.4, or ANSI Z21.22
SUBMITTALS

Shop Drawings

A Submit Shop Drawings in accordance with Section 01 33 00.

2 Provide certification for compliance to ASHRAE 90.1 for efficiency and stand-by
loss ratings.

Operation and Maintenance Data

A Submit printed operation instructions and maintenance data in accordance with
Section 01 33 00.

Products
GENERAL REQUIREMENTS
Connections up to NPS 3 to be screwed and over NPS 3 to be flanged.

Water heaters to be factory pre-piped and pre-wired, except where devices are specified
to be shipped loose to be installed by others.

LIGHT COMMERCIAL ELECTRIC TANK-TYPE
Construction

A Glass lined steel tank with replaceable magnesium anode
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2 50 mm mineral wool or foam injected insulation

3 Baked enamelled steel jacket housing

4 Zinc plated copper sheathed medium watt immersion elements arranged for flip-

flop operation controlled by close tolerance positive snap action thermostats

5 Manual reset high temperature limit switch

.6 Built-in and factory pre-wired controls including contactors

7 Hose threaded drain valve

.8 ASME rated temperature and pressure relief valve

23

Electrical

A

Capacities to 54 kW

2 As indicated on Drawings.
Manufacturer

A A.O. Smith

2 J.H Wood

3 Bradford White

4 Rheem

HEAVY DUTY ELECTRIC TANK-TYPE

Construction

A

Glass lined steel tank with replaceable magnesium anode

2 R16 50 mm mineral wool or foam injected insulation

3 Baked enamelled steel jacket housing

4 Incoloy medium watt immersion elements arranged for flip-flop operation
controlled by close tolerance positive snap action thermostats

5 Manual reset high temperature limit switch

.6 Built-in and factory pre-wired controls including contactors, complete with pilot
light and switch, sequencing, time clock, low water cutoff, circuit fusing, alarm
bell, modulating step control

4 Handhold cleanout

.8 Hose threaded drain valve

9 ASME rated temperature and pressure relief valve

Electrical

A

As indicated on Drawings.
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3 Manufacturer
A A.O.Smith
2 J.H Wood
3 Bradford White
4 Rheem
24 HIGH CAPACITY/HIGH STORAGE ELECTRIC TANK
A Construction
A Glass lined steel tank with replaceable magnesium anode
2 ASME construction
3 50 mm fibreglass insulation
4 Baked enamelled steel jacket housing
5 Incoloy medium watt immersion elements arranged for flip-flop operation
controlled by close tolerance positive snap action thermostats
.6 Manual reset high temperature limit switch
g Built-in and factory pre-wired controls including contactors, complete with pilot
light and switch, sequencing, time clock, low water cutoff, control and power
circuit fusing, alarm bell, modulating step control, terminal blocks, safety door
interlock, manual limiting switches
.8 Magnetic contactors UL rated for 100,000 cycles
9 Handhold cleanout
.10 Hose threaded drain valve
A1 ASME rated temperature and pressure relief valve
2 Electrical
A As indicated on Drawings.
3 Manufacturer
A A.O.Smith
2 J.H Wood
3 PVI
4 Rheem
2.5 INSTANTANEOUS WATER HEATER
A Construction

A

Low watt density, copper sheathed electric heating elements, flange mounted for
easy removal.
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2 Hot dipped galvanized steel tank, with minimum of 25 mm thick insulation, and
baffles to direct flow of water across all elements.

3 Full automatic controls and control panel mounted on heater, including manual
reset high temperature safety cut-out, thermostat, magnetic contactor and control
transformer.

4 Pressure temperature relief valve.

Manufacturers

A Rheem

2 Patterson-Kelly

3 Bosch

4 A.O. Smith

3 Execution
3.1 INSTALLATION
General

A

2
3
4
5

Provide structural steel for horizontal mounted tanks and for instantaneous
heaters.

Provide valved drain from each tank to nearest funnel or hub drain.
Pipe-up T&P relief valve down to floor.
Connect up to cold water supply lines and domestic hot water distribution piping.

Provide thermometer on outlet piping from hot water tank (and as shown).

Electric Hot Water Heaters

A

Power wiring and unfused disconnected by electrical Division 26.

End of Section
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1 General
1.1 SUMMARY

1.2

1.3

Section Includes

A Labour, Products, equipment and services necessary to complete the Work of
this section.

CODES AND REGULATIONS

Conform to the latest edition of the codes and standards referenced herein.
Pressure Ratings

A Suitable for working pressure of 860 kPa (125 psi) (1035 kPa 150 psi))
Efficiency and Stand-by Loss Ratings

A To ASHRAE/IES 90.1b-1992

Gas Fired Hot Water Heaters to:

A CSA4.10rCSA4.3

2 CGA Certification requirements

Oil Fired Hot Water Heaters to:

A CSA B140.12

Relief Valves

A Temperature, pressure and combination: To CSA 4.4, or ANSI Z21.22
SUBMITTALS

Shop Drawings

A Submit Shop Drawings in accordance with Section 01 33 00.
2 Provide certification for compliance to ASHRAE 90.1 for efficiency and stand-by
loss ratings.

Operation and Maintenance Data

A Submit printed operation instructions and maintenance data in accordance with
Section 01 33 00.

Products
GENERAL REQUIREMENTS
Connections up to NPS 3 to be screwed and over NPS 3 to be flanged.

Water heaters to be factory pre-piped and pre-wired, except where devices are specified
to be shipped loose to be installed by others.

Provide gas pressure regulators in gas train to suit gas distribution pressure of 1.7 - 3.5
kPa (7-14 in WG).
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2.2 GAS STORAGE WATER HEATER - POWER BURNER

23
A

Construction

A

Vertical cylinder tank

2 Glass lined steel tank with replaceable magnesium anode

3 ASME construction

4 50 mm mineral wool or foam injected insulation

5 Baked enamelled steel jacket housing

.6 Power gas burner for natural gas or propane, 120 V, 1 phase
7 Hose threaded drain valve

.8 ASME rated temperature and pressure relief valve

9 Handhold cleanout

10 Manual reset high temperature safety cut-out

A1 Automatic controls with operating thermostat

A2 Barometric draft damper

13 Flame inspection port opening

14 Gas train including gas valve, gas pressure regulator, and 100% safety shut-off
15 120 VAC, 1 phase complete with transformer

Manufacturer

A A.O.Smith

2 Ruud

3 J.H.Wood

4 PVI

5 Lochinvar

ANCILLARY EQUIPMENT

Vents

A

Type "A" vent: To CAN/ULC S604 insulated double wall chimney, with stainless
steel outer casing and stainless steel inner liner

Type "B" vent: To CAN/ULC S605 double wall construction with annular
insulating air space, with galvanized steel outer casing and aluminum inner liner

Vent Fittings
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A 45°F fixed angle, swivel wye, drafthood connectors, vent cap with
birdscreen, mounting brackets and hardware, fire stop separators, roof
flashing kits with storm collars
4 Manufacturers
A Selkirk-Metalbestos
2 Ryder
3 Bell
3 Execution
3.1 INSTALLATION
A General
A Provide structural steel for horizontal mounted tanks and for instantaneous
heaters.
2 Provide valved drain from each tank to nearest funnel or hub drain.
3 Pipe-up T&P relief valve down to floor.
4 Connect up to cold water supply lines and domestic hot water distribution piping.
5 Provide thermometer on outlet piping from hot water tank (and as shown).
2 Vents
A Gas power burners: Type "A" vent.
2 Gas atmospheric burners: Type B vent.
3 Vent pipe to extend from vent outlet on heater to a minimum of 1.8 m above roof

or as shown on Drawing. Include all necessary supports, hangers, braces, roof
flashing, storm collar, and round top.

End of Section
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1 General
1.1 SUMMARY
A Section Includes
A Products, equipment and services necessary to complete the Work of this
section.
2 General Requirements
A The following products will be supplied by NEXT Plumbing Supply (NPS):
A Lavatories
A L1
2 L1H (Barrier Free Use)
3 L2H
2 Urinals
N U1H
3 Water Closets
N Wi1
2 W1H
3 W2
4 W2H
5 W3
.6 W3H
2 As part of the Shop Drawing submittal, Contractor is to submit a by-building order
form to the Consultant and Owner listing the items and quantities for each
building the equipment is to be installed in. Refer to the Appendices for the
Plumbing and Accessories Order Form
3 Once the shop drawings are reviewed and the order form quantities are verified
by the Consultant and Owner, the Owner will submit the order form to NPS for
processing as well as pay NPS for the order directly.
4 The Contractor is to coordinate delivery of supplied items with NPS and store on
site as needed prior to installation.
5 Material defects of the products and equipment are the responsibility of NEXT
and the Contractors to coordinate and replace.
.6 Replacement of any equipment or appurtenances listed in section 1.1.2.1 of this

specification will be at the expense of the Contractor.
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1.2 REFERENCES
A Conform to the latest edition of the following:
A AODA - Accessibility for Ontarians with Disabilities Act
2 TADG - Toronto Accessibility Design Guidelines
1.3 SUBMITTALS
A Shop Drawings

A Submit Shop Drawings in the form of catalogue cuts and fully illustrating
specified materials with description of components, surface finishes, hardware
and securement devices.

1.4 WARRANTY

A Warrant the following Products against defects and deficiencies for a period of two years
from date Work is certified as substantially performed in accordance with the general
conditions of the Contract:

2 Promptly make good defects and deficiencies which become apparent within the
Warranty Period by replacing defective Product satisfactory to the Consultant and at no
expense to the Owner.

2 Products
2.1 PLUMBING FIXTURES
A General Requirements
A CSA approved plumbing fixtures and fittings, of make, type and size specified
herein.
2 Comply with the current water saving ratings of the Ontario Building Code, and

ASHRAE/IEEE 90.1.
A Lavatories: Maximum 8.3 L/min at 413 kPa (60 psig)
2 Urinals: Maximum 3.8 L/flush

3 Water closets: Maximum 6.0 L/flush
4 Shower heads: Maximum 9.5 L/min
3 Plumbing supplies and fixture trim material to be of CSA approved plumbing

brass with chrome plated finish, and of make and type specified.
A Each item to bear name of manufacturer or identifying trademark.
22 LAVATORIES
A Lavatories - Type L1H (Barrier Free Use)
A Type: Wall hung, vitreous china.

2 Lavatory: White, 508 mm x 464 mm for barrier free use, dilled for concealed arm
carrier with single faucet hole and overflow.
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A American Standard "Decorum with EverClean" No. 9024.001EC.020
3 Supply fitting: Electronic, adjustable infrared sensor-activated faucet, polished
chrome finish, single hole mounting, magnetic solenoid valve.
A Moen Align Sensor Faucet - 8559 (Electronic No-Touch Hardwired)
A Moen AC Conversion Kit - 182538
2 Moen AC Transformer — 104630
4 Lavatory supplies: Chrome plated polished brass, 4 turn ball valve angle stop,
convertible V4 turn/loose key handles, horizontal extension tubes, escutcheons
and flexible copper risers. Products from the following manufacturers are
acceptable.
A McGuire Supply Kit - H170LK-BV-RB
5 Trap: Adjustable durable solid brass “P” trap with 32 mm O.D outlet, adjustable
rotation on tube outlet, slip joint inlet and cleanout plug. Products from the
following manufacturers are acceptable:
A McGuire No. MC-8872CB
.6 Sanitary Covering:
A McGuire MC-PW-2000 PW2000 PROWRAP
e Waste fitting: Drain with open grid strainer, cast brass one piece top and
tailpiece.
A McGuire No. 155A
.8 Basin carrier: Heavy duty steel uprights with integral welded feet., concealed
arms, wall flanges to attach to backing plate secured in wall with locking device
and levelling screws, wall mounted steel plated hardware. Type and model as
recommended by manufacturer for each wall hung basin to suit wall construction.
Products from the following manufacturers are acceptable.
A Watts No. WCA-411-CA-481
9 Water Mixing Valve

A Powers Point of use Under Counter Thermostatic Mixing Valve

A LFE480-10

2 Lavatories Type L1:

A
2

Type: Countertop, self-rimming, vitreous china

Lavatory: White, self-rimming, rear/front overflow, drilled for 100 mm supply
fitting.

A American Standard "Aqualyn" #0475.047.020 518 x 441 mm

Supply fitting: Electronic, adjustable infrared sensor-activated faucet, polished
chrome finish, single hole mounting, magnetic solenoid valve.
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A Moen Align Sensor Faucet - 8559 (Electronic No-Touch Hardwired)
A Moen AC Conversion Kit - 182538

2 Moen AC Transformer - 104630
3 McGuire Supply Kit - H170LK-BV-RB

4 Lavatory supplies: Chrome plated polished brass, 4 turn ball valve angle stop,
convertible % turn/loose key handles, horizontal extension tubes, escutcheons
and flexible copper risers. Products from the following manufacturers are

acceptable.
A McGuire Supply Kit - H170LK-BV-RB
5 Trap: Adjustable durable solid brass “P” trap with 32 mm O.D outlet, adjustable

rotation on tube outlet, slip joint inlet and cleanout plug. Products from the
following manufacturers are acceptable:

A McGuire No. MC-8872CB
.6 Waste fitting: Chrome plated drain with open grid strainer with adjustable offset
waste connection, cast brass construction.
A McGuire No. 155A
Ve Sanitary Covering
A McGuire MC-PW-2000 PW2000 PROWRAP.
.8 Trap: NPS 1% adjustable tubular chrome plated polished cast brass "P" Trap

with cleanout and wall escutcheon. Products from the following manufacturers
are acceptable.

A McGuire No. 8872CB
9 Water Mixing Valve
A Powers Point of use Under Counter Thermostatic Mixing Valve
A LFE480-10

3 Lavatories Type L2H: (Barrier Free Use):
A Type: Countertop, self-rimming with rim sealant, vitreous china

2 Lavatory: White, for barrier free use, self-rimming with sealant, overflow, drilled
for 100 mm supply fitting.

A American Standard "Aqualyn" #0475.047.020 518 x 441 mm

3 Supply fitting: Electronic, adjustable infrared sensor-activated faucet, polished
chrome finish, single hole mounting, magnetic solenoid valve.

A Moen Align Sensor Faucet - 8559 (Electronic No-Touch Hardwired)
A Moen AC Conversion Kit - 182538
2 Moen AC Transformer - 104630
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3 McGuire Supply Kit - H170LK-BV-RB

4 Waste fitting: Chrome plated drain with open grid strainer with adjustable offset
waste connection, cast brass construction.
A McGuire No. 155WC

5 Trap: NPS 1% adjustable tubular chrome plated polished cast brass "P" Trap
with cleanout and wall escutcheon. Products from the following manufacturers
are acceptable.

A McGuire No. 8872CB

.6 Sanitary Covering
A McGuire MC-PW-2000 PW2000 PROWRAP.

v Lavatory supplies: Chrome plated polished brass, Y4 turn ball valve angle stop,
convertible % turn/loose key handles, horizontal extension tubes, escutcheons
and flexible copper risers. Products from the following manufacturers are
acceptable.

A McGuire No. H170LK-BVRB

.8 Water Mixing Valve

A Powers Point of use Under Counter Thermostatic Mixing Valve

A1 LFE480-10

4 Lavatories - Type L3H (Barrier Free Use)

A
2

Type: Wall hung, vitreous china.

Lavatory: White, 533 mm x 514 mm for barrier free use, dilled for concealed arm
carrier with single faucet hole and overflow, complete with semi-pedestal P-trap
cover.

A American Standard "Decorum with EverClean" No.
9134.001EC/0059.020EC shroud

Supply fitting: Electronic, adjustable infrared sensor-activated faucet, polished
chrome finish, single hole mounting, magnetic solenoid valve.

A Moen Align Sensor Faucet - 8559 (Electronic No-Touch Hardwired)
A Moen AC Conversion Kit - 182538
2 Moen AC Transformer — 104630

Lavatory supplies: Chrome plated polished brass, 2 turn ball valve angle stop,
convertible % turn/loose key handles, horizontal extension tubes, escutcheons
and flexible copper risers. Products from the following manufacturers are
acceptable.

A McGuire Supply Kit - H170LK-BV-RB
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5 Trap: Adjustable durable solid brass “P” trap with 32 mm O.D outlet, adjustable
rotation on tube outlet, slip joint inlet and cleanout plug. Products from the
following manufacturers are acceptable:
A McGuire No. MC-8872CB
.6 Waste fitting: Drain with open grid strainer, cast brass one piece top and
tailpiece.
A McGuire No. 155A
V4 Basin carrier: Heavy duty steel uprights with integral welded feet., concealed
arms, wall flanges to attach to backing plate secured in wall with locking device
and levelling screws, wall mounted steel plated hardware. Type and model as
recommended by manufacturer for each wall hung basin to suit wall construction.
Products from the following manufacturers are acceptable.
A Watts No. WCA-411-CA-481
.8 Water Mixing Valve
A Powers Point of use Under Counter Thermostatic Mixing Valve
N LFE480-10
2.3 URINALS

Urinals - Type U1H (Barrier Free Use)

A1
2

Type: Wall hung, exposed electronic "No Touch" automatic flush valve.

Urinal: White, vitreous china, washdown, with integral extended shields, and trap;
complete with 19 mm top spud, non-metallic strainer, outlet connection and wall
hanger.

A American Standard "Washbrook FloWise" No.6590001.020

Automatic flush control: Exposed, chrome plated, 1.9 L factory set flow, quiet
action diaphragm type, urinal flushometer complete with infrared sensor with
solenoid operated flush controller circuitry, back-check angle stop, vacuum
breaker located above urinal.

A Moen Sensor Operated WC flush valve — 8315AC05
A Moen AC Transormer - 104630

Carrier: Complete Steel hanger plate with epoxy coated steel uprights with
welded feet support. Products from the following manufacturers are acceptable.

A Watts No. CA-321

Wall cleanout: Urinal cleanout with stainless steel access cover and stainless
steel vandal proof securing screw. Products from the following manufacturers
are acceptable:

A American Standard “WUCQO”
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2.4 WATER CLOSETS

Water Closets - Type W1 - Flushometer Valve

A
2

Type: Wall hung, exposed flush valve, vitreous china.

Closet bowl: White, vitreous china with Everclean antimicrobial surface, syphon-
jet bowl with elongated bowl, direct-fed siphon jet action, concealed trap and
NPS 1%z top spud.

A American Standard "Afwall Millennium FloWise " No. 3351.101.020

Flush valve: Exposed, sensor-operated, complete with angle stop, 1%z high back
pressure vacuum breaker with spud coupling and flange, vandal-resistant cap.

A Moen Sensor Operated WC flush valve — 8311AC12
A Moen AC Transormer - 104630

Closet seat: White, solid plastic elongated open front seat, less cover with
reinforced stainless steel check hinge and post nuts and washers.

A Centoco — 500STSCC

Closet carrier: Type and model as recommended by manufacturer for each wall
hung closet to suit wall construction. Products from the following manufacturers
are acceptable.

A1 Watts No. ISCA-101-L/R-M11

Water Closets - Type W1H (Barrier Free Use) - Flush Valve

A
2

Type: Wall hung, flushometer valve

Closet bowl: White, vitreous china, direct-fed syphon-jet, elongated bowl and 38
mm top spud, concealed trapway. Bowl height from floor to rim 400 mm - 410
mm.

A American Standard "Afwall Millennium FloWise" No. 3351.101.002

Flush valve: Exposed, sensor-operated, complete with angle stop, 1%z high back
pressure vacuum breaker with spud coupling and flange, vandal-resistant cap.

A Moen Sensor Operated Flush Valve — 8311AC12
A Moen AC Transformer — 104630
2 Moen 24” Flush Tube - 104585

Toilet seat: White, elongated solid plastic, heavy duty open front, less cover,
stainless steel check hinges with gasket,

A Centoco 500 Series No. 500STSCC
Toilet Back Rest:
A Bobrick — CM-16104
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.6 Closet carrier: Type and model as recommended by manufacturer for each wall

hung closet to suit wall construction. Products from the following manufacturers
are acceptable.

A Watts No. ISCA-101-L/R-M11
3 Water Closets - Type W2 - Flush Valve
A Type: Floor mounted, bottom outlet, flush valve.

2 Closet bowl: White vitreous china, syphon-jet bowl with elongated bowl,
condensation channel, bolt caps and 38 mm top spud, and china bolt caps.

A American Standard "Madera" No. 3451.001.020

3 Flush valve: Exposed, sensor-operated, complete with angle stop, 1% high back
pressure vacuum breaker with spud coupling and flange, vandal-resistant cap.

| Moen Sensor Operated Flush Valve — 8311AC12
A Moen AC Transformer — 104630

4 Closet seat: White solid plastic elongated open front seat, less cover, reinforced
stainless steel check hinges and post nuts and washers.

A Centoco 500 Series No. 500STSCC
4 Water Closets - Type W2H (Barrier Free Use) - Flush Valve

A Type: Floor mounted, bottom outlet, flush valve.

2 Closet bowl: White vitreous china, syphon-jet bowl with elongated bowl,
condensation channel, bolt caps and 38 mm top spud, and china bolt caps.
A American Standard "Madera" No. 3461.001.020

3 Flush valve: Exposed, sensor-operated, complete with angle stop, 38 mm high
back pressure vacuum breaker with spud coupling and flange, vandal-resistant
cap.
A Moen Sensor Operated Flush Valve — 8311AC12

A Moen AC Transformer — 104630

2 Moen 24” Flush Tube - 104585

4 Closet seat: White solid plastic elongated open front seat, less cover, reinforced
stainless steel check hinges and post nuts and washers.

A Centoco 500 Series No. 500STSCC
5 Toilet Back Rest:
A Bobrick — CM-16104
5 Water Closets - Type W3

A Type: Floor mounted, back outlet, pressure assist flush tank, low consumption.
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2 Closet combination: White vitreous china, siphon jet flush closet bowl with

elongated rim and close coupled vitreous china pressure assisted closet tank
complete with fittings.

A American Standard "Cadet RH PA Universal Bowl — White
A American Standard — PA Tank, 1.1 GPF White
3 Closet seat: White, heavy duty, solid plastic elongated open front with cover, with

stainless steel check hinges and stainless steel posts and nuts.
A Centoco No. 820STS

4 Closet supply: NPS 3/8 with lockshield, rigid copper sweat tube nipples,
combination V.P. loose key handle, turn ball angle stop and wall escutcheon and
flexible risers. Products from the following manufacturers are acceptable.

A McGuire No. MC-H172LK-BV
.6 Water Closets - Type W3H (Barrier Free Use) - Pressure Assist Tank
A Type: Floor mounted, back outlet, pressure assist flush tank.

2 Closet combination: White vitreous china, siphon jet flush trap closet bowl with
elongated rim and close coupled vitreous china pressure assisted closet tank
complete with fittings.

| American Standard "Cadet RH PA Universal Bowl — White
A American Standard — PA Tank, 1.1 GPF White
3 Closet seat: White, heavy duty, solid plastic elongated open front with cover, with

stainless steel check hinges and stainless steel posts and nuts.
A Centoco No. 500STSCC

4 Closet supply: 13 mm turn ball valve angle stops, coppers sweat nipples,
combination V.P. loose key stop and wall escutcheon and flexible copper risers.
Products from the following manufacturers are acceptable.

A McGuire No. MC-H172LK-BV
25 SERVICE SINK
A Mop Sinks - Type M2

A Type: Pre-cast terrazzo floor mounted.

2 Sink: 610 x 610 mm, precast terrazzo with one piece integral stainless steel cap
on all four sides and integral drain with strainer. "P" trap under floor.
A Stern Williams Serviceptor No. SB-900
2 Fiat
3 Or accepted equal

Construction



City of Toronto 224200
AODA Upgrades Commercial Plumbing Fixtures
IBl Group Project No. 122260 Page 10

3 Faucets: Mop sink supply fitting with vacuum breaker, integral stops, cross or

lever handles, rigid spout with pail hook, brace to wall, minimum 787 mm hose
and stainless steel hanger, adjustable wall flanges and NPS 2 IPS connections.

A Chicago Faucets No. 897-RCF-Hose
2 American Standard

3 Delta

4 Zurn

5 Or accepted equal

2 Mop Sinks - Type M3

A

Type: Terrazzo floor mounted corner mop sink.

2 Sink: Precast terrazzo 711 x 711 x 304 mm deep, floor mounted, with stainless
steel cast integral cap on front drop and integral drain with strainer, "P" trap
under floor, and two stainless steel wall guards.

A Stern Williams No. CRS2200
2 Fiat
3 Or accepted equal

3 Faucets: Mop sink supply fitting with vacuum breaker, integral stops, cross or
lever handles, rigid spout with pail hook, brace to wall, 787 mm rubber hose and
coupling, adjustable wall flanges and NPS %2 IPS connections.

A American Standard No. GL-8344.111-002
2 Chicago Faucets
3 Delta
4 Zurn
5 Or accepted equal
2.6 STAINLESS STEEL SINKS
A Stainless Steel Sinks - Type S1 (Barrier Free Use)

A

Single compartment: 406 x 533 x 127 mm OD undermount, stainless steel sink
drawn from 18-10 Type 304 heavy gauge stainless steel, with undercoating, and
complete with 90 mm stainless steel crumb cup strainer and brass tailpiece.

A Franke Commercial UCS6105P
2 Blanko

3 Kindred Industries Limited

4 AMI Industries
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2 Faucets: Chrome plated solid cast brass deck type sink supply fitting with
232 mm swing spout, single lever handle and maximum 8.3 L/min flow, water
saver aerator, pull-out spray with adjustable spray pattern, lock & turn activation
button, 10 mm compression inlets, braided flexible supply hoses.
A American Standard No. 7074100.002
2 Chicago Faucets
3 Delta
4 Zurn
5 Or accepted equal
2 Stainless Steel Sinks - Type S2 (Barrier Free Use)

A Double compartment: 451 x 784 x 127 mm OD undermount stainless steel sink
drawn from 18-10 Type 304 heavy gauge stainless steel, with undercoating, and
complete with 90 mm stainless steel crumb cup strainers and brass combination
tailpiece.

A Franke Commercial UCD6405P
2 Blanko
3 Kindred Industries Limited
4 AMI Industries
2 Faucets: Chrome plated solid cast brass deck type sink supply fitting with

232 mm swing spout, single lever handle and maximum 8.3 L/min flow, water
saver aerator, pull-out spray with adjustable spray pattern, lock & turn activation
button, 10 mm compression inlets, braided flexible supply hoses.

A American Standard No. 7074100.002
2 Chicago Faucets

3 Delta

4 Zurn

5 Or accepted equal

3 Stainless Steel Sinks - Type S3 (Barrier Free Use)

A

Single compartment: 406 x 533 x 127 mm OD undermount, stainless steel sink
drawn from 18-10 Type 304 heavy gauge stainless steel, with undercoating, and
complete with 90 mm stainless steel crumb cup strainer and brass tailpiece.

A Franke Commercial UCS6105P
2 Blanko

3 Kindred Industries Limited

4 AMI Industries
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2 Faucets: Electronic “No-Touch” AC powered faucet, chrome plated finish, cast
brass body, high arc spout, single hole only, single lever handle and 5.7 L/min
flow, pull-down spray with adjustable spray pattern, 10 mm compression inlets,
braided flexible supply hoses.
A Moen Align with MotionSense No. 7565EC
2 American Standard
3 Chicago Faucets
4 Delta
5 Zurn
6 Or accepted equal
4 Stainless Steel Sinks - Type S4 (Barrier Free Use)

5

A

Fittings
A
2
3

Double compartment: 451 x 784 x 127 mm OD undermount stainless steel sink
drawn from 18-10 Type 304 heavy gauge stainless steel, with undercoating, and
complete with 90 mm stainless steel crumb cup strainers and brass combination
tailpiece.

A Franke Commercial UCD6405P
2 Blanko

3 Kindred Industries Limited

4 AMI Industries

Faucets: Electronic “No-Touch” AC powered faucet, chrome plated finish, cast
brass body, high arc spout, single hole only, single lever handle and 5.7 L/min
flow, pull-down spray with adjustable spray pattern, 10 mm compression inlets,
braided flexible supply hoses.

A Moen Align with MotionSense No. 7565EC
American Standard
Chicago Faucets

2

3

4 Delta
5 Zurn
6

Or accepted equal
Trap: Adjustable cast brass 38 mm "P"-trap 38 mm with cleanout.
Sanitary Covering: PW2000 PROWRAP or accepted equal.

Supplies: Pair 12 mm rough stops with flexible risers.

A Acceptable manufacturers for trap and supplies:
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4

5

A McGuire
2 Zurn
3 Kohler
Water Mixing Valve
A Lawler TMM-1070
2 Symmons
3 Powers
4 Leonard
5 Zurn
6 Or accepted equal

Provide tee, adaptors and flexible copper tubing to suit installation.

2.7 SHOWER

A Individual Showers - Type SH2

A

Type: Non-scald pressure balance shower valve with lever handle, integral
service stops or and check stops, deluxe shower head with adjustable spray
pattern and 9.5 L/min at test pressure of 550 kPa flow restrictor, bent arm and
escutcheon.

A Symmons No. 1-100

The above mentioned manufacturer/trade name/catalogue number has been
used as a guide to establish the standard of construction and style. Comparable
Products from the following manufacturers are acceptable.

2 Zurn
3 Delta

2 Individual Showers - Type SH2H (Barrier Free Use)

A

Type: Non-scald pressure balancing shower trim and mixing valve with high
temperature limit stop, shower head with flow restrictor, wall mount shower arm
and wall flange, hand shower set with 1752 mm flexible hose, vacuum breaker
bracket, and wall supply. In-wall 3-way diverter trim and valve kit with single lever
handle.

A Chicago Faucets No. SH-PB1-13-040
2 Leonard

3 Delta

2.8 MISCELLANEOUS

A Below Deck Mechanical Water Mixing
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A Type: Bronze body, temperature adjusting dial, high temperature thermostatic

limit stop, shut-off valve with automatic reset.

2 Capacity: 1.9 L/min to 19 L/min at 140 kPa (20 psig) pressure drop, or as shown.
Products from the following manufacturers are acceptable:

A Lawler Model No. TMM-1070

2 Symmons

3 Powers

4 Leonard

5 Or accepted equal

3 Execution
3.1 INSTALLATION
A Water Flow Rate
A Flush valve urinals and water closets.

A Adjust flush valves to provide specified water flow rate based on
manufacturers calibration data for valve open time vs. inlet water
pressure

2 Showers:
A Adjust valve so that maximum temperature will be not more than 40°C
2 Barrier Free Use
A Rough-in  and install plumbing fixtures and drinking fountains at the
recommended height for normal or handicapped use as applicable to location.
2 Water closets:

A Seat located between 400 and 460 mm above the floor

2 Horizontal position is between 460 and 480 mm between centerline of
fixture and at least one adjacent side wall

3 Lavatory:

A Top not more than 840 mm above floor

2 Horizontal position is not less than 460 mm from centerline of fixture and
side wall

3 Insulate exposed supplies

4 Showers:
A Locate shower head complete with hose and slide rail to be within reach

of the seated position
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3 Wall Hung Lavatories and Urinals

A Install hanger brackets supplied with fixtures to wall with 10 mm bolt studs

welded to steel anchor plates embedded within wall.

2 In locations where a pipe space is provided behind wall, extend bolt studs
through wall and anchor with steel back-plates. Ensure proper placement and
positioning of anchor plates and bolt studs during wall construction.

4 Wall Hung Water Closets

A Install chair carriers of type as recommended by manufacturer for each particular
installation with due regard to construction and piping details.
5 Floor Mounted Water Closets
.6 On sloping floors, where the slope exceeds 6 mm from the back to the front of the fixture,

level the fixture by grouting the base until the slope is within the above limits.

End of Section
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1 General
1.1 SUMMARY

1.2

1.3

Section Includes

A Labour, Products, equipment and services necessary to complete the Work of
this section.
REFERENCES

Comply with applicable requirements of the latest issue of the following references:
A ANSI Z2358.1-1998 - Emergency Eyewash and Shower Equipment
SUBMITTALS

Shop Drawings

A Submit Shop Drawings in accordance with Section 01 33 00.

Operation and Maintenance Data

A Submit printed operation instructions and maintenance data in accordance with
Section 01 33 00.

Products
SAFETY STATIONS
Eyewash Fountain - Type EE1

A Eyewash fountain: Complete with stainless steel receptor, two chrome plated
aerator heads, separate flow control for each head, mounted on NPS 1% pipe
standard with floor flange (mounted on wall) (mounted in countertop) and NPS
supply and (NPS 1% drain) (NPS 1%2 chrome plate waste trap) (connections
through countertop) and push-to-operate ball valve.

2 Pipe standard mounted
A Haws No. 7361
2 Bradley No. S19-210B
3 Wall mounted
A Haws No. 7460 BT
2 Bradley No. S19-220B
3 Speakman
4 Countertop mounted
A Haws No. 7301 DM
2 Bradley No. S19-260

3 Speakman
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2 Emergency Mixing Valve

A Type packaged, mixing cold and hot water to maintain a set outlet temperature of
15-29°C.

2 Construction: thermostatic mixing valve, failure to close on loss of cold water,
failure to close on loss of hot water, cold water by-pass outlet temperature
gauge.

N Haws No. TWBS.EWE

Leonard

2
3 Speakman
4

Bradley
3 Execution
3.1 INSTALLATION
A Emergency Eyewash Stations
A Install eyewash stations in accordance with manufacturers instructions.
2 On pipe standards, plug spare tee branches if not used.
2 Emergency Blending Valve Stations
A Mount valve station with top of case at 1.5 m above finished floor.
2 Provide lock-shield valves on inlet hot and cold water connections. Wire seal the

valves in the open position.

End of Section
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1 General
1.1 SUMMARY
A Section Includes
A Products, equipment and services necessary to complete the Work of this
section.
2 General Requirements
A The following product will be supplied by NEXT Plumbing Supply (NPS):
A Drinking Fountains:
A DFC
2 As part of the Shop Drawing submittal, Contractor is to submit a by-building order

form to the Consultant and Owner listing the items and quantities for each
building the equipment is to be installed in. Refer to the Appendices for the
Plumbing and Accessories Order Form

3 Once the shop drawings are reviewed and the order form quantities are verified
by the Consultant and Owner, the Owner will submit the order form to NPS for
processing as well as pay NPS for the order directly.

4 The Contractor is to coordinate delivery of supplied items with NPS and store on
site as needed prior to installation.
5 Material defects of the products and equipment are the responsibility of NPS and
the Contractor to coordinate and replace as required with no extra expense to the
Owner.
.6 Replacement of any equipment or appurtenances listed in section 1.1.2.1 of this
specification will be at the expense of the Contractor.
1.2 REFERENCES
A Conform to the latest edition of the following:
A AODA - Accessibility for Ontarians with Disabilities Act
2 TADG - Toronto Accessibility Design Guidelines
1.3 SUBMITTALS
A Shop Drawings
A Submit Shop Drawings in the form of catalogue cuts and fully illustrating

specified materials with description of components, surface finishes, hardware
and securement devices.

1.4 WARRANTY

A Warrant the following Products against defects and deficiencies for a period of two years
from date Work is certified as substantially performed in accordance with the general
conditions of the Contract:
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2 Promptly make good defects and deficiencies which become apparent within the

22

Warranty Period by replacing defective Product satisfactory to the Consultant and at no
expense to the Owner.

Products

PLUMBING FIXTURES

General Requirements

A

CSA approved plumbing fixtures and fittings, of make, type and size specified
herein.

Plumbing supplies and fixture trim material to be of CSA approved plumbing
brass with chrome plated finish, and of make and type specified.

A Each item to bear name of manufacturer or identifying trademark.

Manufacturer's standard design and material specification as indicated by trade
name and/or catalogue number, and as described.

Type number allocated to each style of fixture identifies that particular fixture on
Drawings.

DRINKING FOUNTAIN COOLERS (DFC)

Water Cooler - Type DF-2 (Barrier Free Use)

A

Wall mounted wheelchair type water cooler with stainless steel top, front and side
mounted push to operate lever(s), sensor, touchless activation with auto shut off
bottle filler, flexi-guard safety bubbler, and trap package.

A Elkay (EZH20) No. EZSDWSLK

Fixture carrier: steel hanger plate, heavy gauge epoxy coated steel uprights with
welded feet supports

A Watts No. CA-311

Drinking Fountain Supply: chrome plated finish polished brass, straight stops,
V.P Loose keys

A McGuire No. HST-11LK

Trap: NPS 1% adjustable tubular chrome plated polished cast brass "P" Trap
with cleanout and wall escutcheon. Products from the following manufacturers
are acceptable.

A McGuire No. MC-8872CB

Execution

INSTALLATION

Barrier Free Use:
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A Rough-in and install drinking fountains at the recommended height for normal or

handicapped use as applicable to location.
End of Section
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1 General
1.1 SUMMARY

1.2

1.3

Section Includes

A Labour, Products, equipment and services necessary to complete the Work of this
section.

The terms “Mechanical Work”, “Mechanical Contractor” or their derivatives includes the
work of Division 21, 22, 23 and 25 unless otherwise specified.

CODES, REGULATIONS AND STANDARDS

Comply with municipal or provincial codes, rules and regulations and/or authorities having
jurisdiction.

Comply with the National Building Code in areas where municipal or provincial regulations
and/or codes are not mandatory.

Comply with the Occupational Health and Safety Act and Regulations for Construction
Projects, Ontario Regulation 691.

Owners Health and Safety Requirements.

Revisions issue: Latest version as amended to date.
PERMITS AND INSPECTIONS

Material Approvals

A Obtain special inspection and approvals by CSA and/or local authorities, for
materials where specified.

2 Obtain such approval for the particular installation with the co-operation of the
material Supplier.

Permits
A Obtain permits required for the installation of mechanical trades work including:
A Plumbing inspection
2 Pressure vessel inspection
3 Piping and boiler inspection
4 Electrical inspection

2 Arrange for inspections and tests and pay all fees and costs for the permits,
inspections and tests. Obtain permits immediately after notification of award of
Contract.

3 Obtain copies of Drawings from the Consultant for submission with application for
permits.
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1.4 WORKING DRAWINGS AND DOCUMENTS

A Design Drawing Intent

A

The Design Drawings are schematic in arrangement, and describe the general
design intent but do not show the exact details for the installation. They are not
fabrication or installation drawings.

The Work is suitably outlined on the Drawings with regard to sizes, locations,
general arrangements and installation details, and has been generally coordinated
for routing of services. The routing of ductwork, piping and equipment
arrangement are shown more or less in diagram except where in certain cases
the Drawings may include details giving the exact locations and arrangements
required.

The location of equipment, and the associated arrangement of piping, ductwork,
and other material describes the general requirements of the Work. Final location
is dependant on the actual equipment supplied. The Consultant reserves the right
to make reasonable adjustment of up to 1 m to the location of equipment, floor
drains, routing of major piping and ductwork, at no cost to the Owner.

In order to provide clarity to the arrangement of the work, not all details including
valves, thermometers, pressure gauges, etc. are shown on the Plan Drawings.
Refer to Schematic Drawings, standard details and the Specification for these
requirements.

Where specific installation dimensions for location of equipment and access
space requirements are indicated on the Drawings, install to these requirements.

Where standard details are provided, these show the general installation
requirements, and are applicable to each occurrence in the Work, unless
otherwise specified or shown.

2 Contractor Coordination Responsibilities

A

Provide the services of a mechanical/electrical coordination supervisor, to
coordinate this division of the Work, as well as providing coordination with other
divisions and/or contracts. This supervisor may be full time or part time on site, as
appropriate to the work stage and complexity of the work, at the discretion of the
Owner.

Where multiple trades are required, the mechanical coordinating supervisor shall
be the lead coordinator.

The Owner reserves the right to require the coordinating supervisor to increase
their attendance at site, at no cost to the Owner, if in the Owner’s opinion the
current level of coordination is not sufficient for the progress of the Work.

Make changes and modifications as necessary to ensure coordination and to
avoid interference and conflicts with other trades.

Prepare Construction/Installation/Fabrication Drawings, coordinated with other
trades and contracts, as required.

A Provide sufficient detail to disclose critical interferences of major
equipment and services to ensure adequate accessibility.
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2 Specific dimensions for equipment location or access which are shown on
the Consultants drawings.
3 Indicate sleeves, openings and stress points (such as anchors, guides
and inserts)
4 Indicate deviation in sizes and weights and also in water, drainage,

1.5

electric power or other service requirements for all equipment proposed
which is different from those shown on the Design Drawings.

5 Provide these Drawings to other trades for coordination with their Work.

.6 Update these Drawings as part of the As-Built Drawings, showing actual
locations of major equipment, services, access doors, shut-off valves, etc.

.6 The Design Drawings show the major requirements for the installation of
equipment based on one manufacturer’s requirements, but may not show all
installation requirements. The Contractor will include as part of the Work the
specific manufacturer’s installation requirements for the equipment actually
provided by the Contractor.

7 The Construction/Installation/Fabrication Drawings are not to be submitted as
Shop Drawings. Make them available for viewing at site when requested by the
Consultant.

Review Before Proceeding (HOLD)

A Where the word "HOLD" appears on Drawings and other Contract Documents,
the Work is included in the Contract.

2 Execute such Work only after verification of dimensions, verification of materials
and obtaining Consultant's written permission to proceed.

COORDINATION AND EXAMINATION
Reference

A To Section 01 10 00.
Examination

A Carefully examine Work and Drawings of all related trades and thoroughly plan
the Work so as to avoid interferences.

2 Report defects which would adversely affect the Work. Do not commence
installation until such defects have been corrected.

Coordination

A Coordinate Work of Mechanical Division such that items will properly interface
with Work of other divisions. Prepare Installation Drawings of critical locations and
submit to Consultant for review.

2 Architectural Drawings, or in their absence, Mechanical Drawings govern all
locations.

Measurements and Deviations
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A Where any parts of the mechanical work are specifically located by dimensions on

1.6

1.7

1.8

the Drawings, check and verify these dimensions on site prior to installation.

2 Before installing piping, review Architectural, Structural and Electrical Drawings
with Mechanical Drawings

3 Where interference may occur and departures from arrangements as shown are
required, consult with other trades involved, come to agreement as to changed
locations or elevations and obtain approval of the Consultant for proposed
changes before proceeding with the Work.

A4 Where site conditions require minor deviations from indicated arrangements or
locations, make such changes on approval of the Consultant without additional
cost to the Owner.

5 Should any discrepancies occur during installation of mechanical work which will
necessitate major revisions to the mechanical trades work or the work of other
trades or contractors, notify the Consultant immediately and obtain written
authorization before proceeding with the work.

SCAFFOLDING AND HOISTING EQUIPMENT
References
A To Section 01 10 00.

Building Attachments

A Obtain prior written Consultant’s approval before drilling, cutting or welding of the
building steel or building structure for erection of materials or equipment.

Overloading

A During installation of mechanical work, do not load any part of the building

structure with a load greater than it is capable of bearing.

2 Should any accident occur or damage result through the violation of this
requirement, the contractor shall be held solely responsible.

3 Design temporary supports used during installation as being equivalent to
permanent supports.

4 Remove temporary supports at completion of Work.
CUTTING AND PATCHING

Do not cut, remove or burn structural parts or sections of the building, whether they are
steel, concrete or masonry without the written authorization of the Consultant.

Should cutting, repairing, and patching of previously finished work of other trades be
required to allow installation of mechanical work, pay all costs for the trade concerned to
perform the work.

EXISTING SERVICE

Tie-In to Existing Services
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A Do not shut down or make tie-in connections to any existing service without
written permission of the Owner and/or Consultant.
2 Arrange work to minimize interruption to physical access to the building.
3 Include for all costs associated with making connections to existing services,

1.9

including but not limited to, cutting and patching of existing floors, partitions,
ceilings and finishes.

Work in Existing Buildings

A Route pipes, ducts, conduits and other services to avoid interference with existing
installation.

2 Relocate existing services and equipment to suit installation of new work.

3 Cut back and cap existing services not being used, so that finished Work presents
a neat and clean appearance.

4 Unless noted to be reused, fixtures and materials being removed become the
property of the Contractor and are to be removed from site, unless otherwise
noted.

Continuity of Services

A Be responsible for any damage to existing systems, including insulation and
coverings, when making connections.

2 Keep existing buildings in operation with minimum length of shut-down periods.

3 Include overtime work to tie-in piping or wiring at night or on weekends.

PROVISION FOR FUTURE

Future Equipment

A Where indicated as reserved for future equipment or services, leave identified
space clear and install services and equipment so that connections can be made
in the future.

SUBMITTALS

Shop Drawings

A Conform to Section 01 33 00 and the following.

2 Shop Drawings showing more than one size or model will not be considered
unless properly marked up.

3 For electrically driven, and fuel fired appliances, provide the following information:
A Electrical characteristics including voltage, phase, frequency and power

rating.

2 For motors, NEMA, class and efficiency ratings
3 Fuel input ratings, including flow rates and pressures
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4 Equipment performance ratings, including flow rates, pressures,

efficiencies, part load values and/or efficiencies (IPLV’s), plotted flow
characteristics (pump and fan curves) with operating points clearly

plotted.
4 For other equipment include the following information:
A Equipment performance ratings, including flow rates, pressures drops.
2 Electrical control power requirements.
5 For all equipment, include the following:

A Equipment dimensions and weights.

2 Itemized product description with optional items clearly marked as being
included.

.6 Provide wiring Shop Drawings:

A Wiring diagrams and schematics for all equipment which has electrical
controls or devices furnished with the equipment.

2 Wiring diagrams alone are not sufficient; schematic and interconnecting
drawings, and sequence of operation of equipment are required for
review.

3 Clearly indicate the materials and/or equipment being supplied:

A Details of construction, finish, accurate dimensions, capacities

and performance.

2 Certify Drawings correct for construction by the manufacturer,
before submission.

3 Identify Equipment Shop Drawings with designations as shown
on the Drawings or in the Specifications.

4 If not complied with, Shop Drawings will not be reviewed and will
be returned to the Contractor.

4 Coordinate equipment which attaches to and/or where external wiring
provided connects to other equipment.

A Do such coordination whether such equipment is supplied under
this or other contracts or subcontracts, for which relevant
information will be provided by Owner/Consultant.

1.11 “AS-BUILT” RECORD DRAWINGS
A Reference
A Conform to Section 01 33 00.

2 Maintain an accurate dimensional record of all underground piping and all
deviations and changes in aboveground piping and equipment.

1.12 INSTALLATION AND START-UP INSTRUCTIONS
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Reference
A Conform to Section 01 33 00.
2 Submit copies of installation instructions and copies of start-up instructions for any

item of equipment when requested by the Consultant.

OPERATING AND MAINTENANCE INSTRUCTION MANUALS

Reference
A Conform to Section 01 33 00.
2 In addition, include the following in the manuals:
A Non-dimensional layout showing location of all electrical devices on
mechanical equipment.
2 Operating instructions, including start-up and shut-down procedure.
3 Lubricating instructions and recommended cycle of lubrication for each
item of equipment, including various types of lubricants.
A4 List of spare parts.
3 All the above applies to component parts of equipment whether they are

manufactured by the Supplier of the equipment or are supplied as a component
part of an item of equipment.

CLEANING, TESTING AND APPROVAL RECORDS
Records

A Maintain records of all pressure tests and flushing and sterilization tests,
glycol/water concentrations, inspections and approvals by the plumbing inspector.

2 Forward these tests to the Owner on completion of the Work in accordance with
Section 01 33 00.

3 Forward to Consultant, copy of records on site on completion of each test,
cleaning operation, etc.

DIMENSIONS AND QUANTITIES

Dimensions

A Dimensions shown on Drawings are approximate.

2 Verify dimensions by reference to Shop Drawings and field measurement.
Quantities

A Quantities or lengths indicated in any of the Contract Documents are approximate
only and shall not be held to gauge or limit the Work.

TRADE QUALIFICATIONS
Applicable to the following trades
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A Sheet metal workers

2 Plumbers

3 Steamfitters

Requirements

A

Trade workers to have a certificate of qualification as journeyman or apprentice
registration for the province where the Work is performed or an interprovincial
certificate.

2 Ratio of journeyman to apprentice: Not to exceed the defined ratio in the
Apprenticeship Act of Ontario.

3 On award of Contract, submit a list of trade journeyman and apprentices, together
with their certificate and registration numbers.

4 Certificates and registration must be provided to the Consultant on request.

5 Maintain on-site an up-to-date record listing journeyman and apprentices working
on site.

Products

MATERIALS AND EQUIPMENT

Materials

A

Use new materials and equipment, free from defects impairing strength and
durability, as specified or specified equivalent.

Of Canadian manufacture wherever possible.
Labelled or listed as required by code and/or inspection authorities.

Design of mechanical systems has been based on the first listed Supplier and
model number/size stated on the equipment schedules on the Drawings. Bear all
costs due to physical or performance differences between stated equipment and
proposed equipment. These differences include but are not limited to size, layout,
arrangement, connection size, location and/or quantity of connections, or
performance differences such as noise, power requirements, flow, throw, etc.

Equipment/Structure Coordination

A

Locations and dimensions of curbs and roof and floor opening framing, where
indicated on the Drawings, are based on an arrangement to suit the above named
Supplier.

Be responsible to verify the actual size requirements of the openings, and notify
the Consultant immediately in case the dimension of the unit supplied and the
connecting ductwork/piping, etc. are at variance with the dimensions given on the
Drawings.

Bear all costs for modification of curbs and floor/roof openings resulting from
failure to notify the Consultant prior to the fabrication or construction of opening
framing and curb.
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2.2 STANDARD SPECIFICATIONS

2.3

24

A

Product Quality

A

Ensure that the chemical and physical properties, design, performance
characteristics and methods of construction of all Products provided comply with
the latest issue of applicable standard specifications issued by authorities having
jurisdiction.

Do not apply such standard specifications to decrease the quality of workmanship,
Products and services required by the Contract Documents.

MANUFACTURER’S NAMEPLATES

Metal Nameplates

A
2

Provided with raised or recessed lettering, on each piece of equipment.

Mechanically fasten nameplate on a metal stand-off bracket arranged to clear
insulation.

Mount on same stand-off Underwriters Laboratories and/or CSA registration
plates.

Nameplate Data

A

Indicate:
A Size

2 Capacity

3 Equipment model
4 Manufacturer’'s name
5 Serial number
6 Voltage

7 Cycle

.8 Phase and power of motors

PHASE AND POWER OF BUILDING ATTACHMENTS

Welding Studs

A

Maximum size: 10 mm for attaching miscellaneous materials and equipment to
building steel.

If the weight of materials or equipment require bolts or studs larger than 10 mm
diameter, use steel clips or brackets, secured to building steel by (welding or)
bolting as approved by the Consultant.

Acceptable Manufacturers:

A Graham
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2 Omark
3 Nelson
2 Self Drilling Expansion Type Concrete Inserts
A To secure miscellaneous equipment and materials to masonry or concrete
construction already in place.
2 Of sufficient number and size to prevent concrete from breaking away.
3 The use of powder or power actuated fasteners will not be allowed unless prior
written approval is obtained from the Consultant.
4 Acceptable Manufacturers:
A1 ITW "Redhead"

2 Star "SSS"
3 USM "Parabolt"

3 Supports For Any Suspended ltems

A Do not fasten/attach to or extend through steel pan type roofs or through concrete

slab roofs.
A4 Beam Clamps

A Two-bolt design, and of such type that the rod load is transmitted only
concentrically to the beam web centreline.

2 The use of "C" and "I" beam side clamps, etc., will not be allowed without written
consent of the Consultant.

3 Acceptable Manufacturers:
A Grinnell
2 Myatt
3 Carpenter & Paterson

4 Taylor Pipe Supports

25 DRIVES AND ACCESSORIES
A Drives

A V-belt drive selection: 150 percent of the motor size rating.

2 Sheaves: Cast iron construction with machined grooves.
A Sheaves 75 mm size and larger diameter: taper lock bushings.
2 Multi-belt drives: Matched sets.
3 Statically and dynamically balance all sheaves as an operating unit.

3 Adjustable sheaves:
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A Motors less than 11 kW (15 HP) rating: Adjustable pitch motor sheave
with diameter range selected to obtain specified RPM of the driven
equipment at approximately the mid-point setting of the sheave.

4 Fixed sheaves:
A Motors of 11 kW (15 HP) and greater: Solid type.
2 Drive Couplings
A Acceptable Manufacturers:
A Falk
2 Fast
3 Thomas
3 Lubricating Devices
A Equipment to have oil reservoirs with level indicators, or pressure grease fittings.
2 Inaccessible fittings: Provide extended tubes to an accessible location.
3 Grease fittings: Zerk or Alemite.
A All fittings of one type.
4 Drive Guards
A To OSHA requirements.
2 Build guards of all welded construction on exposed rotating parts or elements and
on all drives including the following:
A V-belt drives
2 Flexible couplings
3 Gear drives
3 Construction (except fan drives):
A Total enclosure type fabricated of minimum 1.3 mm (18 gauge) black
sheet steel.
2 Hinged side to allow access for lubrication, inspection or removal of the
drive parts.
3 Maximum clearance of openings in guards to rotating parts: Not to
exceed 13 mm.
4 Make provision for slide rail adjustment.
4 Construction for fan drives:
A V-belt drives: Total enclosure type as specified above.
2 Enclosure sides: 13 mm mesh, 2.7 mm wire screening.
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3 Tachometer holes at shaft centres, reinforced as required to maintain
rigidity of guard.
5 Flexible drive coupling guards:
A Location: Between motor and driven equipment.
2 Minimum 1.3 mm (18 gauge) black sheet steel, securely fastened to the
equipment baseplate and readily removable.
3 Leave a clearance of approximately 13 to 25 mm between the guard and
the coupling.
A4 Extend the guard to within 13 mm of both motor and driven equipment
housing.
.6 Rework any substandard guards supplied with mechanical equipment to conform
to the above requirements.
2.6 SEALANTS, CONCRETE AND GROUTS
A Pipe Sleeve Seals
A Acceptable Manufacturers:
A Thunderline "Link-Seal" Series LS
2 Concrete
A Strength: 25 MPa concrete: to CSA-A23.1/A23.2
3 Concrete Grouts
A Acceptable Manufacturers:
A Sternson "M-Bed Standard"

2 Sika "Sikagrout 212"

3 Master Builders "Construction Grout"
4 Meadows "CG-86"

5 Euclid "Euco NS Grout"

.6 CPD "Non-Shrink Grout"

4 Bonding Agents
A Acceptable Manufacturers:
A Sika "Sikadur 32" Hi-Mod

5 Caulking Compounds
A Acceptable Manufacturers:
A Denso-Plast

.6 Firestopping
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A ULC listed firestopping assembly
2 Rating to suit wall and floor penetrations
3 Acceptable Manufacturers:
A Fire Stop Systems
2 Dow Corning
3 3M
4 Tremco
5 A/D Fire Protection System
6 Johns Manville
4 Hilti
27 MISCELLANEOUS
A Access Doors
A Minimum size: 200 mm x 200 mm size, unless otherwise specified on the

Drawings or in other divisions of the Specifications, or as required to replace or
repair said equipment.

2 Material:

A

Fabricated of 2.5 mm (12 gauge) bonderized steel.

2 Fabricated of 2.5 mm (12 gauge) stainless steel in areas finished with tile
or marble surfaces.
3 Flush mounted, concealed hinges and screwdriver lock.
A4 Plast lock and anchor straps.
5 Doors to be of a type and fire rating to suit the particular type of wall or
ceiling construction in which they are to be installed.
3 Acceptable Manufacturers:
A E.H. Price
2 Titus
3 Controlled Air
4 Williams (S.M.S.)
5 Acudor
2 Isolating Unions
A Acceptable manufacturers:
A Epco
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2 Marpac "Petro"
3 Corrosion Service

3.2

Fabricated Equipment Supports (Floor Stands and Ceiling or Wall Mounted Supports)

A Structural steel members of welded construction or steel pipe and fittings, suitably
braced and secured to the floor by mild steel floor pads or pipe flanges with bolts
or anchors.

Execution
GENERAL

Execute Work in accordance with requirements specified in the various sections of
Division 23.

Lay out Work of each trade so that it does not interfere with work under other divisions of
Specifications.

Make good any damage to Owner’s property or other trade’s work caused by improperly
locating or carrying out of Work.

Supply anchor bolts and templates for installation by other divisions.

Location of pipes, ductwork, raceways and equipment may be altered without extra cost
provided alteration is made before installation.

EQUIPMENT INSTALLATION

General

A Install equipment in a compact, neat and workmanlike manner.

2 Align, level and adjust for satisfactory operation.

3 Install in such a manner that connecting and disconnecting of piping and

accessories can be made readily and that all parts are easily accessible for
inspection, operation, maintenance and repair.

4 Install and start up items of equipment in accordance with the manufacturer's
printed installation and operating instructions.

Noise and Vibration
A Noise and vibration levels of equipment and systems shall be within design intent.

2 If noise or vibration levels created by any mechanical equipment and systems and
transmitted to occupied portions of building or other mechanical work are over the
limits, make all necessary changes and additions as approved by the Consultant
without additional cost.

Lubrication

A Lubricate all equipment prior to start up in accordance with the manufacturer's
printed instructions.

Construction



City of Toronto

AODA Upgrades
IBI Group Project No. 122260

230501
Basic Mechanical Requirements
Page 15

2 Supply all lubrication including sufficient quantity for drainage and refilling of oil
sumps, etc., when required by manufacturer's instructions.
3.3 EQUIPMENT SUPPORTS
A Housekeeping Bases and Pads
A Construct bases and pads for all mechanical equipment as required to allow the
proper performance of the equipment.

A Exception: Bases and pads detailed on the Structural Drawings are for

purposes of design intent only.
2 Construction:

A 20 m deformed dowel anchors to concrete slabs (six per base or pad).

2 Drill slabs and grout dowels in place.

3 Bond pads and bases to floor. Use grout and bonding agent according to
manufacturer's printed instructions.

4 Height of bases and pads: Minimum of 150 mm or as shown.

5 Width and length: Sufficient to extend 75 mm beyond centreline of anchor
bolts, or to extend a minimum of 50 mm beyond equipment base.

.6 Chamfer all upper perimeter edges of base.

7 On approval of the Consultant, concrete pads of 150 mm maximum
thickness may be poured under equipment after equipment is set in
place, with concrete fully vibrated into place under the equipment base
plate.

3 Layout coordination:

A Verify size of bases shown on Structural Drawings with actual
requirements and advise the Consultant and the respective trades if
change in size or shape of pad is required.

4 Anchor bolts:

A Supply anchor bolts required for mechanical equipment unless indicated
otherwise on the Drawings.

2 Sleeve anchor bolts.

3 Supply anchor bolts and sleeves to trade constructing bases in sufficient
time for setting in formwork prior to placing concrete and provide anchor
bolt location drawing or template for locating anchor bolts.

4 Check anchor bolt locations for proper position before concrete is poured.

2 Setting and Alignment of Equipment - Rotating Equipment (fans, pumps, etc):
A Use millwrights to set and align to lines established with an engineer's level.
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2 Shim equipment using standard brass or bronze shim stock of suitable thickness
to provide proper level and alignment.
3 Place 25 mm minimum thick grout between equipment base and concrete pad or
foundation.
A4 Have Consultant approve equipment settings for equipment mounted on concrete
pads or foundations prior to grouting.
5 Re-check alignment prior to start-up of equipment.
3 Floor Stands
A Provide stands for floor mounted equipment.
2 Secure to the floor by mild steel floor pads or pipe flanges with bolts or anchors.

4 Ceiling or Wall Mounting

A Where ceiling or wall mounting is indicated or required, provide a suspended
platform, bracket or shelf.

2 Materials: Standard steel members and steel plates of welded construction
throughout.

3 Attach to building steel with rod hangers and beam clamps, or attach to precast

structure as the case may be.

4 Place additional structural steel as required between building steel where beam
spacing does not meet requirements.

5 Do not use inserts unless specifically shown on the Drawings or approved by the
Consultant for any particular item of equipment.

.6 Attach brackets or shelves to vertical member or sections of the building structure
as hereinbefore specified.

5 Suspended Equipment Support

A Provide double locknuts on suspended equipment supports as follows.
2 Upper attachment
A Beam clamp: Provide a double nut on end of beam clamp tie rod.
2 Supplemental steel: Double nut all mechanical fasteners fixing

supplemental steel to building structural steel.
3 Middle attachment
A Upper load bearing point, to beam clamp: Not applicable.

2 Upper load bearing point, to supplemental steel: Double nut on top of load
bearing point, single locknut on underside of bearing point

3 Lower load bearing point, all: Double nut on underside of bearing point,
single locknut on top of bearing point.
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4 Lower attachment
A Trapeze hanger or equipment fastening: Refer to middle attachment
requirements above.
5 Apply Loctite 242 to the second nut (and matchmark both nuts).
3.4 MISCELLANEOUS STEEL

A Hang or support equipment, piping, ductwork etc., with miscellaneous structural supports,

platforms, braces as may be required unless Drawings or other sections of the
Specifications state otherwise.

2 Materials and Fabrication
A Conform to:

A CAN/CSA-S16.1-M for materials, design of details and execution of the
work.

CSA-G40.20/G40.21 grade 300W for structural shapes, plates, etc.
CSA W47 .1 for qualification of welders.
CSA W48.1-M for electrodes (only coated rods allowed).

o w N

CSA W59-M for design of connections and workmanship.

.6 CSA W117.2 for safety.

3 Construction
A Welded construction wherever practicable.
2 Chip welds to remove slag, and grind smooth.
3 Bolted joints allowed for field assembly using high strength steel bolts.
4 Painting and Cleaning
A g:ean. steel to Steel Structures Painting Council SSPC-SP6, Commercial Blast
eaning.

2 Apply one coat of oil alkyd primer conforming to CISC/CPMA 2.75 to all
miscellaneous steel.

3 In the field, touch up all bolt heads and nuts, previously unpainted connections
and surfaces damaged during erection with primer as hereinbefore specified.
4 Apply two coats of primer to all surfaces which will be inaccessible after erection.
5 Thoroughly remove all foreign matter from steelwork on completion of installation.
3.5 CONCRETE INSERTS
A Install inserts required for attachment of hangers, either for suspension of piping or
equipment.

Construction



City of Toronto 23 0501

AODA Upgrades Basic Mechanical Requirements
IBI Group Project No. 122260 Page 18
2 For masonry or poured concrete construction use expansion type units. Insert into the

3.6
A
2
3.7
A
2
3.8
A
3.9

concrete after concrete has cured. Do not use anchors or inserts installed by explosive
means.

FLASHINGS
Flash and counterflash all gas vent stacks through roof, with Thaler Model MEF-4A.

Safety vents, plumbing vents and all other pipes passing through roofs, stack flashings will
be supplied and installed by roofing trade, unless otherwise shown on Drawings.

FIRE STOPPING

Submit Shop Drawings, including the following information:

A ULC/CUL listing number.

2 Installation Drawings for each type of penetration.

3 Installation materials.

General

A Seal piping, ductwork, conduits and miscellaneous support steel penetrating fire
separations.

2 Install firestopping in accordance with manufacturer’s instructions and ULC listing

requirements.

3 Provide a written report on completion of firestopping, by area or floor if
necessary, indicating the Work is completed and ready for inspection. Do not
cover over firestopping, including installation of walls and ceilings, until Work is
inspected.

ACCESS DOORS

Supply access doors for installation by other trades in walls or ceilings where accessibility
is required for the operation and/or maintenance of:

A Concealed valves
2 Traps

3 Cleanouts

A4 Dampers

5 VAV boxes

.6 Control equipment

SPARE PARTS

Furnish spare parts

A One set of packing glands for each size of pump gland.

2 One casing joint gasket for each size pump.
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3 One head gasket for each heat exchanger
4 One glass for each gauge glass
5 One set of V-belts for each drive
.6 One filter cartridge or set of filter media for each filter or filter bank installed
3.10 PROTECTION

2

3

4
3.1

A
3.12

A

2

Protect Work and materials from weather and other hazards before, during, and after
erection, and keep in a clean and orderly manner.

Protect pipe ends, valves and parts of equipment left unconnected to prevent damage or
intrusion of foreign matter. Provide pipe caps for threaded male connections and plugs for
threaded female connections.

Protect plumbing fixtures or mechanical equipment having a baked enamel finish by
covering with polyethylene sheet securely held in place.

Protect finished floor slabs from scuffing, cracking, chipping, staining, cutting and other
damage resulting from work of this Contract.

A

Place a 19 mm thick plywood underlaid with 25 mm thick polystyrene insulation
board adhered to same, over floor areas when working from or over, such
surfaces.

Provide such protection below hoist rigs, ladders, pallets of material, and in other
circumstances where the flooring is exposed to potential damage.

Work damaged due to failure in providing such protection is to be removed and
replaced, or repaired, as directed by the Owner, at no increase in Contract Price.

MAINTENANCE OF BEARINGS

During Construction

A

Turn-over rotating equipment at least once a month after delivery;

A Run-in sleeve type bearings in accordance with manufacturer’s
recommendations.

2 Drain, flush out and refill with new charge of oil or grease.

3 Protect bearings, shafts and sheaves against damage, corrosion and dust

accumulation.

4 Provide extended grease nipples for bearing lubrication.

CONSTRUCTION REVIEW

The construction review will include milestone and periodic reviews.

Milestone Reviews

A

Specific milestone reviews will be performed by the Consultant for compliance
with the Ontario Building Code, including any or all of the following:

A Buried drainage
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Before installation of roofing membrane

Before closure of service shafts and pipe chases
Before closure of walls

Before closure of ceilings

Equipment demonstration and training

N o oo A o w N

Substantial Performance and deficiency review
.8 Total Performance

Some or all of these reviews are of portions of the Work which may be concealed.
If Work is enclosed before the Consultant can review the installation, the
Consultant may direct the Contractor to expose the Work for it to be examined, at
no additional cost to the Project, including rework affecting other trades.

If deficiencies are noted during any review where Work will be enclosed, correct
noted deficiencies and have them reviewed by the Consultant prior to the Work
being enclosed.

Provide a minimum of seven Calendar Days written notice to the Consultant when
requesting each review date.

The Consultant will provide a check-list to the Contractor of required milestone
reviews which must be completed. Maintain this list on site along with identified
test reports, and make available for Consultants review when requested. When
completed, include this checklist form with the test reports forms specified in
Section 23 08 16.

3 Periodic Reviews

A

The Consultant will conduct periodic reviews as required for the Project. These
reviews are for the benefit of the Owner to describe the progress and
workmanship of the Work and are not intended as any form of quality assurance
for the Contractor.

Deficiencies will generally not be reported as part of this review, as the Work has
not been reported by the Contractor as being complete. However, deficiencies
may be reported where it may not be possible to correct the Work at a later date,
or at great expense.

The Contractor shall not relay on these periodic reviews to identify deficiencies
during the progress of the Work.

4 Deficiency Review

A

The Consultant will conduct a deficiency review only after the Contractor submits
an application for Substantial Performance. As part of this application, the
Contractor shall submit their own comprehensive deficiency list of incomplete or
incorrect work. Failure by the Contractor to list any deficiency does not relieve the
Contractor from correcting or completing the Work.

The Consultant shall review the work and any deficiencies noted will be classified
as Major or Minor.
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A Major deficiencies are required to be corrected as part of obtaining
Substantial Performance.
2 Minor deficiencies may be corrected before or after Substantial
Performance.
5 Final Review
A The Consultant will conduct a final review only after the Contractor submits a
declaration that all of the following has been completed:
A Noted deficiencies have been corrected
2 Final As-Built Drawings have been submitted to the Owner
3 Final Operating and Maintenance Manuals have been submitted to the
Owner
4 Final test reports, including alternate season tests have been submitted to
the Owner.
2 The Consultant will only review the deficiency list to confirm these deficiencies
have been corrected.
3.13 PERFORMANCE TESTING AND BALANCING
A Refer to 23 08 00 series.
3.14 ADJUSTMENT AND OPERATION OF SYSTEMS
A When the Work is complete:
A Adjust equipment items of the various systems for proper operation within the

framework of design intent, and the operating characteristics as published by the
equipment manufacturer.

2 Complete additional instructions are specified under the respective sections of
Division 23.
2 The Consultant reserves the right to require the services of an authorized representative
of the manufacturer in the event that any item of equipment is not adjusted properly.
A Arrange for such services and pay all costs thereof.
2 After completion of adjustments, place systems in full operating condition and
advise Consultant that the Work is ready for acceptance.
3.15 ACCEPTANCE
A After all equipment has been installed and adjusted and all systems balanced:
A Conduct performance tests in the presence of the Consultant and the Owner.
2 Arrange the time for these tests at the convenience of the Consultant and Owner.
3 Conduct tests under climatic circumstances to ensure complete and

comprehensive tests and of such a manner and duration as the Consultant may
deem necessary.
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2 During these tests:

A Demonstrate the correct performance of all equipment items and of the systems

they comprise.

2 Should any system or any equipment item fail to function as required, make such
changes, adjustments or replacements necessary to meet performance
requirements.

3 Repeat tests until requirements have been fully satisfied and all systems accepted
by the Consultant.

End of Section
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1 General
1.1 SUMMARY

1.2

1.3

1.4

1.5

1.6

Section Includes

A Labour, Products, equipment and services necessary to complete the Work of
this section.
RELATED SECTIONS

Division 26: Electrical
A Power wiring between the electrical distribution system and motor or equipment.

2 Motor Control Centres (MCC).

3 Motor starters including variable frequency drives and soft-start starters, except
where specified as an integral component of the mechanical equipment.

4 Fused or unfused disconnects, except where specified as an integral component
of the mechanical equipment.

REFERENCE STANDARDS

Standards

A CSA 390 M (motor efficiency ratings).

2 IEEE 112 (motor efficiency ratings) for three phase motors.

3 IEEE 114 (motor efficiency ratings) for single phase motors.

CODES AND REGULATIONS; PERMITS, COSTS AND FEES
Codes

A Electrical Safety Authority (ESA).

2 Canadian Electrical Code.

Permits

A Obtain electrical permits and inspections and pay all costs for the portion of the
Work performed by this division.

QUALITY ASSURANCE
Contractor Qualifications

A Electrical wiring for mechanical trades work performed by a specialist firm with an
established reputation in this field.

SUBMITTALS
Shop Drawings
A Submit in accordance with Section 01 33 00.

2 Include nameplate data, motor efficiencies, NEMA rating and insulation rating.
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2 Products
2.1 MOTORS
A General
A Motor nameplate rating:
A Not less than input brake horsepower of driven equipment plus 5%, at

specified operating conditions, and

2 Not less than the scheduled minimum horsepower.
3 Premium efficiency.
4 Selected for chemical duty or explosion proof where scheduled.
5 Service factor: 1.15 minimum for three phase motors.

2 Single Phase Motors

A Continuous duty, resilient mount.

A Motor rating: Less than 375 W (1/2 HP).
2 Voltage, frequency and RPM as scheduled.

3 Three Phase Motors, 350 W to 525 W (1/2 HP to 3/4 HP)

A EEMAC, Class B, Type F insulation, squirrel cage induction, continuous duty, ball
bearing.
A Voltage, frequency and RPM as scheduled.

2 Motor type: ODP with 90°C (194°F) temperature rise (TEFC with 80°C
(176°F) temperature rise) unless otherwise scheduled.

3 1800 RPM or as scheduled.
4 Three Phase Motors, 750 W (1 HP) and Larger

A EEMAC, T-Frame, Class B, Type F insulation, squirrel cage induction,
continuous duty, ball or sleeve bearing.

A Motor efficiency: Premium efficiency.
2 Voltage and frequency as scheduled.

3 Motor type: TEFC with 80°C (176°F) temperature rise (ODP with 90°C
(194°F) temperature rise) unless otherwise scheduled.

4 1800 RPM or as scheduled.
5 Three Phase Motors, 750 W (1 HP) and Larger, Variable Frequency Drive Applications

A EEMAC, T-Frame, Class B, Type F triple build, form wound insulation, squirrel
cage induction, continuous duty, ball bearing, 40°C (104°F) temperature rise.

A Motor efficiency: Premium efficiency.
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2 Inverter duty rated.
3 Maximum speed turndown: 25%.
4 Voltage and frequency as scheduled.
5 Motor type: ODP for variable torque applications, TEFC for constant

torque applications.
.6 1800 RPM or as scheduled.
.6 Multiple Speed Motors
A For 2:1 speed ratios: Single winding consequent pole (two winding).
2 For all other speed ratios: Two winding.
7 Grounding Lug
A Motors less than 15 kW (20 HP):
A Ground lug on motor terminal box.
2 Motors 15 kW (20 HP) and larger:
A Directly bolted to motor frame.
2 Located inside terminal box on motor.

.8 Winding Temperature Sensors - RTD’s

A Where required:
A Motors greater than 224 kW (300 HP).
2 Inverter duty motors greater than 112 kW (150 HP).

2 Type:
A RTD sensor in each winding, wired to separate terminal box on side of

motor.
2 RTD relay/control circuit by others.
9 Winding Temperature Sensor Protection

A Where required:

A Motors 37 kW (50 HP) up to 225 kW (300 HP).

2 Motors 18.6 kW (25 HP) up to 30 kW (40 HP) located in air ducts,
plenum chambers or in air stream inside air conditioning equipment.

2 Type:
A Winding temperature sensor wired to disconnect motor on high
temperature.
2 120 V control transformer.
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3 “Push-to-Test” red pilot light (high winding temperature).
4 Reset button.
.5 Supply control unit to the Contractor under Division 26 for installation in
motor starter.
.6 Acceptable Manufacturers:
A Siemens Canada Limited - PTC thermistor with 3-UN2131
tripping unit

.10 Winding Temperature Thermostat

A Where required:

A Single phase, and three phase motors up to 15 kW (20 HP) located in air
ducts, plenum chambers or in air stream inside air conditioning
equipment.

2 Type:
A Klixon Motor winding thermostats.
22 WIRING AND CONDUIT
A Wire
A RW-90 X-link.

2 Minimum No. 12 AWG for power.
3 Colour coded No. 14 AWG for control power, 120 VAC and lower.
4

Individually identify conductors on each end with slip-on, plastic wire markers.
Identification to match wiring diagrams.

2 Conduit
A Thin wall conduit:
A Up to 32 mm size in ceilings, furred spaces, in hollow walls and partitions
and where not exposed to mechanical injury.
2 Rigid galvanized steel:
A 38 mm size and larger.
2 Any size where located in poured concrete, and where exposed.
23 EQUIPMENT SERVICE LIGHTS
A Service Lights
A LED type with tempered glass globe and wire guard (silicone free).
2 Acceptable Manufacturers:
A Crouse Hinds
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2 Killark
2 Switches
A Twenty ampere, single pole, with pilot light, installed in cast metal box.
2 Acceptable Manufacturers:
A Hubbell
2 P&S

3 Arrow Hart
4 Leviton
24 CORROSION PROTECTION ANODES
A Sacrificial Anode
A High grade electrolytic zinc, 99.99% pure: To ASTM B-418 Type Il.

2 Supplied with 5 mm diameter minimum steel core with #8 TWH stranded
connecting wire or bolt-on strap connection where required.

3 Execution
3.1 INSTALLATION
A Motor and Equipment Control
A Motor control centre, starters and/or disconnect switch for each motor or

electrically connected item: Provided by Electrical Division 26.

A Exception: Disconnects which are specified as part of the equipment.
2 Power Conduit and Wire
A Provided by Mechanical Division:
A Line voltage thermostats, and wiring from thermostat to fan coil units,

unit heaters and cabinet unit heaters.

2 Hardwire interlock wiring between control devices (pressure switches,
temperature switches, limit switches, etc.) and motor starters.

3 Between junction box provided by Division 26, to switch and equipment
service lights.

2 Provided by Electrical Division 26:
A Power wiring at all voltages 120 VAC and higher to motors or equipment.

2 To junction box on adjacent wall, column or ceiling for equipment service
lights (marine lights).

3 Control Conduit and Wire

A Provided by Mechanical Division:
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A Control wiring, conduit and relays to interlock starters and connect safety

and operating controls.

4 Equipment Service Lights

A Mount switches in accessible location on outside of plenum.
2 Provide one switch for each fan system.
3 Provide minimum of one marine light per 3 m length of plenum.

5 Grounding

A Ground electrical equipment and wiring in accordance with Electrical Safety
Authority and local authority’s rules and regulations.

.6 Corrosion Protection Anodes
A Provide external corrosion protection anodes for:
A Buried ductile iron water mains, fittings, and hydrants
2 Metallic services as shown.

End of Section
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1 General
1.1 SUMMARY

1.2

1.3

1.4

2.2

Section Includes

A Labour, Products, equipment and services necessary to complete the Work of
this section.

DESIGN CRITERIA

Refer to drawings schedule.

REFERENCE STANDARDS

Gas Meters

A CGA approved.

SUBMITTALS

Shop Drawings

A Submit Shop Drawings in accordance with Section 01 33 00.
Operation and Maintenance Data

A Submit printed operation instructions and maintenance data in accordance with
Section 01 33 00.

Products

GENERAL

Sensor Elements

A Selected for thermowells designed for 50 mm insulation.

FLOW INDICATORS

Liquids
A Construction:
A Visual flow indication.
2 Equipped with a dual flow scale L/s-USgpm.
3 Protected against accidental breakage of the glass indicator.
4 In-line type for pipe sizes up to NPS 1%%.
5 By-pass type with isolating valves for larger sizes.
2 Acceptable Manufacturer:

A ITT Bell & Gossett - Thermoflow

Construction



City of Toronto 230519

AODA Upgrades Meters
IBl Group Project No. 122260 Page 2
2.3 VOLUME FLOW MEASUREMENT
A Turbine Type
A Operating medium:
A Water
2 Primary flow element:
A Bidirectional turbine flow meter
3 Flow transmitter:
A Measuring transmitter with 0-10 VDC pulse output
2 Pulse output: [0.06 L/s] [0.6 L/s] [6.0 L/s]
3 Digital register (dual) L/s (USGPM)
4 Maximum pressure drop 7 kPa (1 psi) at full flow
5 Maximum operating temperature: 95°C (200°F)
.6 Square root extractors
7 Additional contacts for remote monitoring and/or initiation of system

chemical feed pumps after each 200 litres
.8 Accuracy: £1% of full range
9 Repeatability: +0.1%
.10 Power supply: 120VAC
4 Acceptable Manufacturers:
A Neptune
2 Rotary Type

A Operating medium:
A Natural gas
2 Primary flow element:
A Rotary positive displacement
2 Line mounting body style
3 Contra-rotating impeller

4 Splash lubricated ball bearing design

3 Flow transmitter
A Microprocessor based flow meter
2 Alkaline battery operation
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Magnetic shaft sensors

Single point temperature calibration/compensation
Liquid crystal display in cubic metres

Four isolated, adjustable output points

Accuracy: + 0.3°C (£ 0.5°F)

Temperature resolution: 0.1°C (£ 0.1°F)

© o N o o r w

Pulse outputs: One non-compensated, two compensated, one alarm
10 Pulse output range: Refer to Drawings for each meter

1 NEMA 4X enclosure

4 Acceptable Manufacturers:
A Roots-Dresser M175 Series with VTC Transmitter
3 Differential Pressure Type
A Operating medium:
A Water
2 Natural gas
2 Primary flow element:
A Insertion bar or orifice differential pressure type

Integral three-valve manifold

2
3 Pipe size: NPS 2 to NPS 20
4 Material: Type 316SS
5 (Designed for “Hot-Tap” installation on existing piping)
3 Flow rate transmitter:
A Simultaneous calibration of flow element and transmitter
2 Keypad entry and display of information including span and zero
3 Accuracy: +1% of reading over a minimum of 10:1 turndown
4 Repeatability: +0.1%
5

Output: 4-20 mA flow rate transmitter with a three valve manifold for
isolation and testing

o

Square root extractors
7 Remote mounted for systems operating at 93°C (200°F) and over

.8 NEMA 4 housing
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9 Power supply: 120 VAC

10 HART communication module, overlaid on 4-20 mA wiring)
4 Acceptable Manufacturers:
A Annubar

2 Elsag Bailey

3 Rosemount
4 Foxboro
24 MASS FLOW
A Differential Pressure Type

A Operating medium:
A Natural gas

2 Primary flow element:
A Insertion bar or orifice differential pressure type

2 Integral three-valve manifold
3 Pipe size: NPS 2 to NPS 20
4 Material: Type 316SS and Inconel
5 (Designed for “Hot-Tap” installation on existing piping)
3 Flow rate transmitter:
A Simultaneous calibration of flow element and transmitter
2 Keypad entry and display of information including span and zero
3 Accuracy: +1% of reading over a minimum of 10:1 turndown
4 Repeatability: °+0.1%
5

Output: 4-20 mA flow rate transmitter with a three valve manifold for
isolation and testing

.6 Square root extractors
7 Remote mounted for systems operating at 93°C (200°F) and over
.8 NEMA 4 housing
9 Power supply: 120 VAC
4 Pressure transmitter
A Piezo-electric silicon chip sensor

2 Rangeability: 5:1 turndown
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3 Type 316SS body and drain valves
4 Electronics housing: NEMA 4
5 Output: 4-20 mA
6 Power supply: 120 VAC
5 Temperature sensor:
A Three wire, 100 OHM platinum RTD
2 4-20 mA output
3 Accuracy: 0.2% of calibrated span
4 Aluminum housing
5 Power supply: 24 VDC
.6 Mass flow rate computer:
A Calculates Reynolds numbers, flow profiles, and mass flow rate
compensated for temperature and pressure
2 Adjustable digital flow averaging
3 Menu-driven software entered through face mounted keypad
4 Two line x twenty character LCD display
5 Output: RS-422 serial communication, dry contact, 2x 4-20 mA
configurable
.6 Lithium battery back-up
T NEMA 4X enclosure
.8 Power supply: 120 VAC
Ve Acceptable Manufacturers:
A Annubar
2 Elsag Bailey
3 Rosemount
4 Foxboro
25 ENERGY FLOW METERING
A Differential Pressure Type
A Operating medium:
A Hydronic heating and cooling systems
2 Primary flow element:
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A Insertion bar or orifice differential pressure type
2 Matching flanges and pressure taps for orifice plates
3 Integral three-valve manifold
4 Pipe size: NPS 2 to NPS 20
5 Material: Type 316SS and Inconel
.6 (Designed for “Hot-Tap” installation on existing piping)
3 Flow rate transmitter:
A1 Simultaneous calibration of flow element and transmitter
2 Keypad entry and display of information including span and zero
3 Accuracy: £1% of reading over a minimum of 10:1 turndown
4 Repeatability: +0.1%
5

Output: 4-20 mA flow rate transmitter with a three valve manifold for
isolation and testing

.6 Square root extractors
7 Remote mounted for systems operating at 93°C (200°F) and over
.8 NEMA 4 housing
.9 Power supply: 120 VAC
4 Temperature sensors:
A Quantity: Two

2 Three wire, 100 OHM platinum RTD
3 4-20 mA output
4 Accuracy: 0.2% of calibrated span
5 Aluminum housing
.6 Power supply: 24 VDC
5 Energy rate computer:
A Calculates Reynolds numbers, flow profiles, and energy flow rate
2 Adjustable digital flow averaging
3 Menu-driven software entered through face mounted keypad
4 Two line x twenty character LCD display
5

Output: RS-422 serial communication, dry contact, 2x 4-20 mA
configurable
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.6 Lithium battery back-up
7 NEMA 4X enclosure
.8 Power supply: 120 VAC
.6 Acceptable Manufacturers:
A Annubar
2 Elsag Bailey
3 Rosemount
4 Foxboro
2.6 AUXILIARY EQUIPMENT
A Chart Recorders
A (Wall mounted) (Free standing) flow meter:
A Single pen recorder for measuring volume flow for water
2 Two pen recorder for measuring mass flow and pressure for steam and
natural gas
3 Electronic seven day (circular) (or) (strip) chart
4 One years supply of charts and ink
2 Acceptable Manufacturers:
A Elsag Bailey Controls Limited
2 Fisher Controls
3 Dietrich Standard
3 Execution
3.1 INSTALLATION
A Metering Devices
A Install flow measuring devices in horizontal straight pipe runs, free of valves and
fittings.
2 Provide isolating valve at each connection to transmitter.
3 Length of straight pipe before and after metering elements.
A Not less than 1 m before and 1 m after or,
2 As recommended by manufacturer.
4 Mount meters and provide piping and wiring between measuring elements and
meters.
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2 Remote Measuring Elements

A Where measuring element is located more than 1.8 m above floor level, or is not
otherwise readily accessible, locate transmitter at 1.2 m above floor in accessible
location.

2 Run signal lines in Schedule 40 threaded steel pipe, except final connections to
transmitter can be in type L copper with silver solder joints. Bronze quarter turn
isolating valve may be used in place of a dielectric union to separate the copper
and steel pipe.

3 Provide isolating valve at each connection to transmitter, and provide valved and
capped drains at bottom of signal risers.

4 For remote transmitters on steam service, provide inverted loop from top of flow

measuring element, and provide colour dyed water in downcomer leg to
transmitter.

3 Calibration

A

Provide services of manufacturer's service representative to calibrate and
commission the equipment.

Make calibration checks on flow measuring instruments before attempting
system balancing.

Return instrument systems failing to meet accuracy and repeatability criteria to
the manufacturer for re-calibration and/or repair.

End of Section
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1 General
1.1 SUMMARY
A Section Includes
A Labour, Products, equipment and services necessary to complete the Work of this section.
1.2 REFERENCE STANDARDS
A Contractor Certification
A Contractors providing Work regulated under O.Reg. 220/01 Boilers and Pressure Vessels are to

be holders of a Technical Standards and Safety Authority (TSSA) certificate of authorization to
conduct this Work, including:

A Pressure piping fabrication and installation
2 Boiler and pressure vessel repairs and alterations
2 Registration
A Register with the TSSA, and pay associated registration and inspection costs, for pressure piping
systems regulated under O.Reg. 220/01 Boilers and Pressure Vessels.
1.3 SUBMITTALS
A Shop Drawings
A Submit valve Shop Drawings in accordance with Section 01 33 00.
2 Products
2.1 BEDDING AND BACKFILL
A Materials
A From bottom of trench to 300 mm above top of pipe:
A New Granular "A" material of bank run sand and gravel or crushed stone of non-organic
nature.
2 From 300 mm above top of pipe to underside of gravel sub base or landscaping soil:
A New granular material conforming to OPSS 1010 Granular "B" requirements.
2 Samples
A Submit handcarry samples of backfill materials in heavy duty, clear plastic bags to the Consultant

at the Job site prior to purchasing.

2 Material delivered to the Job site will be inspected by the Consultant and any material considered
unsuitable will be rejected.
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ESCUTCHEON PLATES

Heavy chrome plated cast brass or stamped metal.
Two-piece construction fitted with substantial hinges and positive latches.

Fit all plates with tempered springs to ensure positive attachment to the pipe.

PIPE AND FITTINGS - PRESSURE PIPING - FERROUS

Pressure class and pipe schedules as shown on piping data sheets unless specified herein.
Galvanized pipe and fittings: Where indicated on piping data sheets unless specified herein.

Grooved piping systems - acceptable manufacturers:

A Victaulic
2 Anvill Gruvlok
3 Shurjoint

Carbon steel - general use

A Black carbon steel: To ASTM A53 Grade B, seamless or ERW

.2 Black carbon steel, for fire protection systems: To ASTM A795, A53, A135

3 Bevelled, plain or grooved ends as per piping data sheets

4 For buried pipe: “Yellow Jacket” polyethylene jacket coating, minimum 22 mil thickness

Carbon steel - grooved - fire protection systems

A Black carbon steel: To ASTM A120, seamless or ERW
2 Grooved ends

Stainless steel

A Type 304: To ASTM A312

2 Bevelled ends

Stainless steel

A Type 316 seamless, fully annealed and welded, redrawn, fully annealed suitable for
bending: To ASTM A269
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2 Maximum hardness: Rockwell B80
4 Fittings
A Threaded
A Black banded malleable iron threaded fittings: To ASTM A197 and ANSI B16.3
2 Black cast iron threaded fittings: To ASTM A126 Class A and ANSI B16.1
2 Flanged
A Galvanized cast iron, flanged flat face: To ASTM A126 Class A and ANSI B16.1
2 Black cast iron flanged flat face: To ASTM A126 and ANSI B16.4
3 Drainage
A Standard galvanized cast iron drainage fittings: To ANSI B16.12
4 Socket welded
A Forged steel socket welding type: To ASTM A105 Grade 2 and ANSI B16.11
2 For underground pipe: Protect joints and fittings with Shaw “Shrink-Sleeves” or a
coating of Denso Paste wrapped with Denso Tape applied with at least 50% overlap
5 Butt welded
A Seamless carbon steel butt weld fittings, with wall thickness to match pipe: To ASTM
A234 WPB and ANSI B16.9
2 For underground pipe: Protect joints and fittings with Shaw “Shrink-Sleeves” or a
coating of Denso Paste wrapped with Denso Tape applied with at least 50% overlap
3 Long radius elbows
6 Grooved
A NPS 10 and less: Ductile iron to ASTM A536 Grade 65-45-12
2 NPS 12 and over: Same material as pipe to ASTM A234, with grooved ends to CSA
B242-M
g Stainless steel (pipe)

A Seamless stainless steel type 304/304L butt weld fittings, with wall thickness to match
pipe: To ASTM A312 WPW 304/304L

2 3000# stainless steel socket welded fittings: To ASTM A182

3 Stainless steel threaded fittings
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4 Grooved Fittings:

A ASTM A403 or factory-fabricated from ASTM A312 stainless steel pipe.

2 NPS 2 and Smaller: Pressure-Sealed, cold drawn stainless steel with
elastomer O-ring seals (grade to suit the intended service), suitable for
operating pressure to 3450-kPa (500-psi).

8 Stainless steel (tubing)
A Type 316: To ASTM A182
2 Parker “Triple-Lok” 37 degree flared tube fittings, Swagelock two-ferrule four-piece joint,
Union Carbide
5 Unions
A General use
A Black malleable iron with brass ground joint and screwed ends: To ASTM A197 and
ANSI B2.1
6 Flanges
A Welded
A Forged steel raised face slip-on or weld neck type: To ASTM A181 Grade 1 and ANSI
B16.5
2 Provide flat faced flanges for connection to cast iron valves, or equipment having a flat
faced flange
2 Screwed
A Cast iron, galvanized, flat face, screwed: To ASTM A126 Class A and ANSI B16.1
3 Grooved
A Hinged, two piece, shouldered or keyed cast ductile iron: To ASTM A536
Grade 65-45-12
2 Synthetic rubber gaskets, selected for service: To ASTM D2000
K] Lock bolt
4 Stainless steel (pipe)
A 1.6 mm raised face, forged stainless steel: To ASTM A182 and ANSI B16.5
7 Flange Gaskets

A

General service water < 94°C (200°F) maximum pressure: 1720 kPa (250 psig)
A 1.6 mm thick red rubber, ring type for raised face flanges

2 Full face type for flat faced flanges
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2 Hot water 94°C - 152°C (200°F - 305°F) maximum pressure: 6890 kPa (1000 psig)
A 1.6 mm thick Garlock No. 3000 with nitrile binder flat ring type, or equivalent asbestos-
free material manufactured by Anchor or Phelps
3 High temperature hot water 153°C - 232°C (306°F - 450°F) maximum pressure: 8200 kPa (1200
psig)
A 1.6 mm thick Garlock No. 3500 PTFE gasket with silica binder flat ring type, or
equivalent asbestos-free material manufactured by Anchor or Phelps
4 Gas piping, coolant piping, waste oil piping, maximum pressure: 6890 kPa (1000 psig)
A 1.6 mm thick Garlock No. 3000 with nitrile binder flat ring type, or equivalent asbestos-
free material manufactured by Anchor or Phelps
5 Stainless steel piping
A 1.6 mm thick graphite with Type 316 stainless steel insert manufactured
6 For Van Stone flanges increase gasket thickness to 3.2 mmthick.
8 Flange Bolting
A General use
A Semi-finished hex head machine bolts, carbon steel: To ASTM A193 Grade B7
.2 Semi-finished hex nuts, carbon steel: To ASTM A194 Grade 2H
2 High pressure piping
A Semi-finished hex head machine bolts, carbon steel: To ASTM A307 Grade A
2 Semi-finished hex nuts, carbon steel: To ASTM A307 Grade A
3 Stainless steel flanges
A Stainless steel bolt studs, hex head, machine finished: To ASTM A193, Grade B8 and
ANSI B18.21
2 Machine finished stainless steel heavy hex nuts: To ASTM A194, Grade 8 and ANSI
B18.22
9 Couplings
A Grooved for Carbon Steel Pipe
A Cast segmented ductile iron; To ASTM A536 Grade 65-45-12
2 Grooved machine type: To CSA B242-M or similar
3 Oval track-head bolts and heavy hex nuts: To ASTM A183 & A449
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4 Synthetic rubber gaskets, selected for service: To ASTM D2000
A Grade EHP EPDM gaskets suitable for water temperatures up to 120°C
(250°F).
5 Rigid Type: Housings cast with offsetting, angle-pattern, bolt pads to provide system
rigidity and support and hanging in accordance with ANSI B31.1 and B31.9. Installation-
Ready for complete installation without field disassembly.
6 Flexible Type: For use in locations where vibration attenuation and stress relief are
required. Standard of Acceptance:
N Two-segment couplings for pipe sizes NPS 14 and larger, with lead-in chamfer on
housing key.
At pump connections Mechanical rooms and
and concealed piping exposed piping
Victaulic Fig 77, 177 or W77 Fig 107N or W07
Anvil (Gruvlok) Fig 7001 Fig 7401
Shurjoint Fig 7705 Fig 7771
2 Grooved for Stainless Steel Pipe:
A Housings: Ductile iron to ASTM A536 Grade 65 45 12 or stainless steel to ASTM A351,
Grade CF8M.
3 Grooved machine type: To CSA B242-M or similar
A NPS 12 and smaller Schedule 5S or 10S pipe shall be roll grooved using a grooving tool
specifically designed for stainless steel pipe.
4 Rigid: Housing key shall engage the bottom of the groove:
A Victaulic Style 89 (ductile iron) or 489 (stainless steel)
2 Anvil Gruvlok
3 Shurjoint
5 Flexible Type: For use in locations where vibration attenuation and stress relief are required:
A Victaulic Style 77S and 77-DX
2 Anvil Gruvlok
3 Shurjoint
6 Two-segment couplings for pipe sizes NPS 14 and larger, with wide-width gasket and lead-in

chamfer on housing key:

A
2
3

Victaulic Style W89 (rigid)
Anvil Gruvlok

Shurjoint
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10 Miscellaneous
A Plugs
A Class 3000, threaded, square head, machined from solid steel or forging: To ASTM
A105 Grade 2
2 Closures, welded
A Schedule 40 seamless butt welded caps, carbon steel, with wall thickness to match

pipe: To ASTM A234 Grade B

3 Thread compound
A General service: Teflon tape or Master metallic compound
2 Petroleum based fluids service: Teflon base pipe thread compound
3 Ammonia service: X-Pando or approved equal

A1 Press Fitting System — Stainless Steel

A Pipe
A Schedule 10S stainless steel: To ASTM A312 Type [304/304L] [316/316L], with plain
ends
2 Size NPS "2 to NPS 2
2 Fittings, couplings and adapters
A Housing: Type 304L [316L] stainless steel, minimum 1.65mm wall thickness
2 Maximum working pressure 2068kPa (300PSl).
3 Self contained Grade E EPDM O-ring seals for water services, up to +110°C (+230°F)
4 Adapter fittings at valves and equipment connections
5 Certified to NSF 61
6 Acceptable manufacturers:
A Victaulic Vic-Press
2 Anvil AnvilPress
24 PIPE AND FITTINGS - PRESSURE PIPE - NON FERROUS
A Copper Tubing
A Tubing
A Type “L” hard drawn copper tubing: To ASTM B88
2 Fittings
A Wrought copper, solder joint, pressure type
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2 Solder to threaded adaptors as screwed valves or equipment
3 Unions
A All bronze construction with ground joint
2 Either solder joint or screwed ends as required
3 Grooved Joint: Copper-tube dimensioned couplings, consisting of two ductile iron
housings cast with offsetting angle-pattern bolt pads. Installation-Ready, for direct stab
installation without field disassembly:
A Victaulic Style 607N.
2 Anvil Gruvlok CTS COPPER SYSTEM
3 Shurjoint
2 Copper Pipe
A Pipe
A Seamless copper pipe standard sizes: To ASTM B42
OR
2 Seamless red brass pipe standard sizes: To ASTM B43
2 Fittings
A Brass or bronze threaded water fittings: To ANSI B16.15 “Cast Bronze Threaded
Fittings (Classes 125 and 250)"
2 Grooved: Wrought copper to ASME B16.22 or cast bronze to ASME B16.18,
manufactured to copper-tube dimensions.
A Victaulic Copper Fittings
2 Anvil Gruviok CTS COPPER SYSTEM
3 Shurjoint
3 Flanges and flange fittings
A Brass or bronze flanges and flange fittings: To ANSI B16.24 “Bronze Pipe Flanges and
Flanged Fittings (Class 150 and 300)"
4 Flange gaskets
A 1.6 mm thick red rubber, full face type
5 Flange bolting
A Semi-finished hex head machine bolts, carbon steel: To ASTM A193 Grade B7
2 Semi-finished hex nuts, carbon steel: To ASTM A194 Grade 2H
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3 Copper - Refrigerant Piping
A Pipe
A Type ACR copper tubing, soft annealed or hard drawn

4 PVC Pipe

A

2 Type ACR copper tubing, hard drawn: To ASTM B280

3 Deoxidized and dehydrated, with ends factory sealed and identified by the manufacturer
as being suitable for refrigeration service

Fittings

A Heavy wrought copper, solder joint type

2 Adapter fittings at screwed connections

3 On NPS 5/8 and less, flareless compression type

Unions

A Rating: 150°C (300°F) maximum temperature rating, 2760 kPa (400 psi) working
pressure

2 Brass tail piece adaptors for copper tubing, forged steel flanges, steel bolts, bronze nuts
and asbestos-free fibre gasket

K] Acceptable manufacturers: Henry Valve Company Type P30

Flexible hose

A Bronze construction with braided wire exterior jacket and union connection on one end

2 Minimum length: Six times the diameter of the hose

3 Rating: suitable for 150°C (300°F) maximum temperature and 2760 kPa (400 psi)
working pressure

4 Acceptable manufacturers: Flexonics or Anaconda

5 Coiled section of soft annealed tubing may be used instead of hose on lines not larger
than NPS 5/8

Sight glass

A Provided in refrigeration piping

2 Combination moisture and liquid indicator feature and extended ends for solder joint
connection

Filter dryer

A Provided in refrigeration piping

2 Replaceable cartridge type

Pipe and fittings
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A PVC with solvent welded socket fittings: To CSA B137.3
2 Victaulic Company PGS-300 CPVC Piping system may be used on water and chemical

services where IPS size Schedule 80 CPVC pipe is approved for use. Pipe and fittings
shall be cut grooved to Victaulic's PGS-300 groove specification. Schedule 80 CPVC
pipe shall meet the requirements of ASTM F441 and ASTM D1784 - minimum cell

classification 23447 Pipe.
5 Polyethylene Pipe
A Pipe and fittings
A Flexible polyethylene: Certified to CSA B137.1
25 PIPE AND FITTINGS - PRESSURE - BURIED
A Copper - Buried
A Pipe
A Type “K” soft annealed tubing: To ASTM B88
2 Fittings
A Wrought copper, solder joint pressure type
2 Compression type or cold flared fittings as manufactured by Mueller or Emco
2 Polyethylene - Buried - Water
A Pipe
A Series 160 psi polyethylene pipe: Certified to CSA B137.1
2 Smooth finish free of imperfections such as grooves and ripples
2 Fittings
A Nylon insert type, with serrated ends and insert adapters with threaded end where
threaded connections are required: To ASTM D2609
2 Secure pipe to insert fittings by using two stainless steel type clamps over each insert
end of fitting
3 Where water service enters building, provide transition from plastic to copper no more
than 450 mm above the floor
3 Polyethylene - Buried - Gas
A Pipe
A Series 120 psi polyethylene pipe: Certified to CSA B137.1
2 Smooth finish free of imperfections such as grooves and ripples
2 Fittings
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A Series 125 polyethylene socket welding type: Certified to CSA B137.1
2 Heat fusion joints, installed in accordance with manufacturer’s installation manuals
3 Install in accordance with CSA Z184-M and 218451
4 PVC - Buried
A Pipe
A Class 150 PVC DR18 pressure type, PVC resin: To ASTM D1784
2 Class 200 PVC DR14 pressure type, PVC resin: To ASTM D1784
2 Fittings
A Class 250 cast grey iron or ductile iron, mechanical joint ends to AWWA C110
2 Tar coated outside
3 Cement mortar lined: To AWWA C104
4 Polyethylene encasement: To AWWA C105
3 Joints
A To AWWA C-900 and CAN-B137.3
2 Maximum working pressure: 1035 kPa at 23°C (150 psi at 74°F)
5 Glass Fiber Reinforced Epoxy Resin - Buried
A Pipe
A Type 1 (Filament-Wound) Grade 1 (Glass Fibre Reinforced Epoxy Resin pipe) Class H
(Thermoplastic Resin Liner) pipe: to ASTM D2996 classification 11HZ5001
2 Pipe designed in accordance with ASTM D2992 and D2996
K] Maximum working pressure: 2413 Pa at 23°C (350 psi at 73°F) or as approved by ULC
4 Integral bell, push-on type joints
26 PIPE AND FITTINGS - DRAINAGE SYSTEMS
A Cast Iron Soil Pipe
A Pipe and fittings
A Cast iron soil pipe: To CAN/CSA-B70-M
2 Plain end pipe and fittings
2 Joints
A Bell and spigot, with lead and oakum joints
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2 NPS 8 and smaller: Neoprene sleeves with stainless steel gear type clamps, where
approved by local authorities
2 Acid Resistant Cast Iron Soil Pipe
A Pipe and fittings
A High silicon alloy acid resistant cast iron
2 Sleeve couplings: Inner Teflon sleeve, outer neoprene sleeve and two bolt stainless
steel sleeve clamp
3 Bell and spigot joints, with acid proof rope packing and lead
4 (Split flange joints with flange bolts) (Bell and spigot joints)
5 (Gaskets for split flange joints: 1.6 mm thick, Garlock style 3000 with nitrile binder or
equivalent asbestos-free material manufactured by Anchor)
3 PVC Soil Pipe
A Pipe - below grade - sanitary and storm drainage
A All sizes: To CAN/CSA-B181.2 “PVC Drain, Waste and Vent Pipe and Pipe Fittings”
2 Bell and spigot ends
3 Rubber ring gaskets with bell
2 Pipe - below grade - storm drainage (alternate)
A 2"t0 6" To CSA B182.1-M
2 8" and up: To CSA B182.2-M
3 Bell and spigot ends
4 Rubber ring gaskets with bell
3 Pipe - above grade - sanitary and storm drainage
A All sizes: To CAN/CSA-B181.2 “PVC Drain, Waste and Vent Pipe and Pipe Fittings”
2 Plain end with solvent weld joints
3 ABS or PVC solvent cement
4 Pipe - above grade - storm drainage (alternate)
A NPS 2" to 6" ABS: To CSA B182.1-M
2 8" and up: To CSA B182.2-M
3 Plain end with solvent weld joints
4 ABS or PVC solvent cement
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5 Pipe — Concrete Embedded Gravity Drain:
A Schedule 40 solvent weld rigid PVC drain, waste and vent pipe and fittings in
accordance with CSA B181.2.
2 Fittings: PVC injection moulded, solvent weld type ends.
6 Weeping tile (foundation drainage)
A Perforated PVC BDS solvent. Weld sewer and drain pipe in accordance with CSA
B182.1 [or perforated high density polyethylene (HDPE) per ASTM D 3350].
2 Minimum stiffness of 210 kPa at 5% deflection per ASTM D2412.
N Fire stop seal for combustible pipe
A Certification: to CAN4-S115-M tested at a pressure differential of 50 Pa (0.007 psi)
2 Fire stop rating: Class F
3 Fire resistance rating: Not less than that of the fire separation being penetrated
8 Acceptable Manufacturers:
A 3M - Ultra Plastic Pipe Device
4 Copper - DWV
A Pipe
A Hard drawn copper drainage tube (DWV): To ASTM B306
2 Drainage fittings
A Wrought copper solder joint: To ANSI B16.29
2 Cast brass solder joint: To CSA B158.1
3 Manufacturer standard heat fusion tool system
27 PIPE AND FITTING — ABOVEGROUND PRESSURIZED DRAIN (PUMP DISCHARGE):
A Galvanized steel:
A NPS 2-1/2 and smaller:
A Schedule 40 galvanized steel pipe, in accordance with ASTM A53/A53M.
2 Fittings: Malleable iron galvanized, screwed, in accordance with ANSI/ASME B16.3.
3 Joints: Threaded, in accordance with ANSI/ASME B1.20.1.
2 NPS 3 and larger:
A Schedule 40 galvanized steel pipe, in accordance with ASTM A53/A53M.
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2 Fittings:
A Flanged: Galvanized ductile iron, flanged, in accordance with ANSI/ASME
B16.5.
2 Grooved: Rigid grooved coupling, hot-dip galvanized, flush seal gaskets, and
roll grooved piping.
A Victaulic Style 107
2 Anvil Gruvlok, Fig. 7401
3 Shurjoint
3 Gasket: Styrene-Butadiene (SBR) or Ethylene - Propylene Diene Monomer (EPDM).
[For oily waste use Nitrile].
2 Copper:
A NPS 2 1/2 and smaller:
A Copper Type M hard copper pipe, in accordance with ASTM B88.
2 Fittings: Wrought copper, solder joint, in accordance with ASME B16.29.
A Solder material: Lead free solder (tin-antimony or tin-silver).
2 NPS 3 and larger:
A Copper Type M hard copper pipe, in accordance with ASTM B88. Roll grooved.
2 Fittings: Wrought copper roll grooved
3 Couplings: Flush seal gasket.
A Victaulic Style 606 or 607 Rigid grooved coupling
2 Anvil Gruvlok, Fig 6400
3 Shurjoint
3 Gasket: EPDM. [For oily waste use Nitrile].
3 PVC
A Schedule 40 solvent weld rigid PVC pressure pipe and fittings in accordance with CSA B 137.3,
and ASTM D1785 or ASTM D2241.
2 Fittings: PVC injection molded, solvent weld type ends, and friction fit
28 PIPE AND FITTING - BURIED AND COMCRETE EMBEDDED PRESSURIZED DRAIN (PUMP

DISCHARGE):

PVC

A Schedule 40 solvent weld rigid PVC pressure pipe and fittings in accordance with CSA B 137.3,
and ASTM D1785 or ASTM D2241.

2 Fittings: PVC injection molded, solvent weld type ends, and friction fit
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29 VACUUM TRUCK CONNECTION:
A Above ground: Galvanized steel pipe, in accordance with ASTM A53/53M.
A Fittings:
A Flanged: Galvanized ductile iron, flanged, in accordance with ANSI/ASME B16.5.
2 Grooved: Rigid grooved coupling, hot-dip galvanized, flush seal gaskets, and roll
grooved piping.
3 Couplings:
A Victaulic Style 107 hot-dip galvanized couplings
2 Anvil Gruvlok, Fig. 7401
3 Shurjoint
4 Gasket: Nitrile [SBR or EPDM]
2 Buried and Concrete Embedded PVC
A Schedule 40 solvent weld rigid PVC pressure pipe and fittings in accordance with CSA B 137.3,
and ASTM D1785 or ASTM D2241.
2 Fittings: PVC injection molded, solvent weld type ends, and friction fit.
210 VALVES
A General
A Gate valves re-packable under pressure, when fully open
2 Plug valves packed with lubricant suitable for service
3 Globe and check valves provided with composition discs suitable for type of service
4 Renewable seats on iron body valves
5 Materials
ASTM B62 Bronze valves - gate, globe and check - steam rated 125 and
150 psig
ASTM B61 Bronze valves - gate, globe and check - steam rated 200 and
350 psig
ASTM B283 C3770 Brass valves - ball valves
ASTM A126 Class B Iron valves - gate, globe and check
6 Markings
MSS-SP-25 Steam or WOG (water, oil and gas) rated pressure,
manufacturer’s trademark, size
g End Connections
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ANSI B2-1 Threaded ends
ANSI B16.18 Soldered ends
ANSI B16.10 Face to face dimensions
8 Testing and Materials
MSS-SP-80 Bronze valves, gate, globe and check
MSS-SP-70 Iron gate valves
MSS-SP-85 Iron globe valves
MSS-SP-71 Iron check valves
MSS-SP-67 Butterfly valves
2 Gate Valves
A GTV1
A Class 125 bronze body, threaded ends, solid or split wedge disc, rising stem
A Crane Fig 428
2 Jenkins Fig 990AJ
3 Nibco T-111
4 Toyo Red-White Fig 293
5 Kitz Fig 24
2 GTV 2
A Class 125 iron body, OS&Y bronze mounted, flanged ends
A Crane Fig 465 2
2 Jenkins Fig 454J
3 Nibco F-617
4 Toyo Red-White Fig 421JA
5 Kitz Fig 72
3 GTV3
A Class 125 bronze body, threaded ends, rising stem, wedge disc, screw-in bonnet
A Crane Fig 428
2 Jenkins Fig 990AJ
3 Nibco T-111
4 Toyo Red-White Fig 293
5 Kitz Fig 24
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4

5

6

g

GTV 4
A

GTV5

GTV 6

GTV7

175 psi working pressure, to AWWA C-500, non-rising stem, iron body, bronze
mounted, renewable seat rings, stuffing box and packing gland, mechanical joint ends.
Valve box to grade, with guide plate and cover identifying the service. Valves and valve
box finish: Two heavy coats of coal tar enamel. Provide one extension key for each
valve box installed

Valve

A MAS W10-A-NL-FF-B-HW
2 Jenkins Fig 2397A

Box

A Bibby VB Series

2 Canada Valve Fig 1322

3 Mueller Fig A769

175 psi WOG, ULC and FM approved, iron body, bronze mounted, cast iron disc,
resilient seat, mechanical joint ends, non-rising stem, square operating nut. Finish: Two
heavy coats of coal tar enamel

A Clow
2 Mueller Canada
3 MAS W10-A-NL-FF-B-HW

175 psi WOG, ULC and FM approved, iron body, bronze mounted, OS&Y, flanged ends

A Clow

2 Mueller Canada

3 Nibco F-607

4 MAS W10-A-RS-FF-B-HW

Class 125, bronze body, wedge disc, non-rising stem, solder ends

A Crane Fig 13240
2 Jenkins Fig 993AJ
3 Toyo Red-White Fig 281

4 Kitz Fig 41

5 Nibco S-113
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3

8 GTV 13
A

Globe Valves

A GLV 1
A

2 GLV 2
A

3 GLV3
A

4 GLV 10
A

Main stop valve, service box of required length with ribbed cover brought up flush to

finished grade or floor, shut-off key

A Mueller Corporation

Class 125 bronze body, threaded ends, solid or split wedge disc, rising stem

A Crane

2 Jenkins

3 Nibco

4 Toyo Red-White
5 Kitz

Fig 5TF
Fig 106BJ
T-211

Fig 221
Fig 09

Class 125 iron body, bronze mounted, yoke bonnet, composition disc, renewable and

regrindable bronze set ring, flanged

A Crane

2 Jenkins

3 Nibco

4 Toyo Red-White
5 Kitz

Fig 351
Fig 2342J
F-718-B
Fig 400
Fig 76

Class 125 bronze body, composition disc and solder ends

A Crane
2 Jenkins
3 Kitz

4 Nibco

Fig 1310
Fig 995AJ
Fig 10
S-211-Y

Class 450, maximum 3100 kPa (450 psi) working pressure, 135°C (275°F) maximum
temperature rating, bronze body, forged brass wing cap seal, back seating, molded ring
packing, forged brass bolted bonnet with bonnet seal, solder ends

A Henry Valve Co.

Fig 203 — Globe style
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4 Ball Valves
A BV 1

A
2 BV 2

2

Henry Valve Co.

Fig 216 — Angle style

Class 150-600 WOG brass body, threaded ends, Teflon ends, Teflon seats, Teflon
packing, bronze or chrome plated, solid ball and lever handle with plastic protector, AGA

and CGA approved for gas service

A
2
3

o

10

Crane

Jenkins

Worcester Econ-O-Mite
NCI

NCI

Neles-Jamesbury

Toyo Red-White

Kitz

M.A.S.

Bray Flow-Tek

Fig F9201
Fig 201
Fig 42117
TFP600
TFP601
Fig 351
Fig 5044A
Fig 58

Fig B-3
SB5

Class 150-600 WOG brass body, soldered ends, Teflon ends, Teflon seats, Teflon
packing, bronze or chrome plated, solid ball and lever handle with plastic protector, AGA

and CGA approved for gas service

A
2

3
4

10
1

Crane

Jenkins

Worcester Econ-O-Mite
NCI

NCI

Neles-Jamesbury

Toyo Red-White

Kitz

Apollo

MAS

Bray Flow-Tek

Fig F9202

Fig 202J

Fig 4211

SFP600

SFP601

Fig 341

Fig 5044A or 5049A
Fig 58 or 59

Fig 77-100 or 77-200
Fig B-3 or B-4

Triad SP
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5 Butterfly Valves
A BFV 1
A Class 150 full tapped lug type, cast iron body, bronze disc, 304 stainless steel shaft,
EPDM seat, notched top plate
2 Lever lock handle for valve sizes NPS 6 and smaller
3 Worm gear operator with handwheel for valves NPS 8 and larger
A Crane Fig 44 BXZ
2 Keystone Fig FH12-CBJ-2
3 Jenkins Fig 2232E|j
4 Nibco LD-2000
5 Nibco N-200
6 Centerline Fig 200 Series
7 De Zurik Fig BGS, L1/632
8 Victaulic 704Vic 300 MasterSeal and AGS
9 Apollo Fig Series 143
10 Bray Fig 31H-375
A1 Challenger Fig 20-CS4E
A2 Kitz Fig 6122EL/G
A3 Toyo Fig 918BESL/G
14 MAS D-Series #LD4AE
2 BFV 2
A 175 psi ULC and FM approved full lug, cast iron body, bronze disc, EPDM seat
2 Lever lock handle for valve sizes NPS 6 and smaller
3 Worm gear operator with handwheel for valves NPS 8 and larger
4 Indicator flag painted “safety yellow” and provision for mounting supervisory switch
A MAS W50-A-ED-LL
2 Grinnell
6 Plug Valves
A PV 1
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A Class 175 WOG rating, lubricated plug valve, semi-steel body, tapered plug, screwed
ends, wrench operated
A Rockwell-Nordstrom Fig 142
2 Newman-Milliken Fig 170M
3 Walworth Fig 1796
2 PV 2
A Class 175 WOG rating, lubricated plug valve, semi-steel body, tapered pug, flat faced
flanged ends drilled to 862 Pa (125 Ib) ANSI
2 Valves NPS 6 and less: Manual lever operated
3 Valves NPS 8 and larger: Worm gear operated
A Rockwell-Nordstrom Fig 143
2 Newman-Milliken Fig 172M
3 Walworth Fig 1797F
g Check Valves
A CV1
A Class 125 horizontal swing check valve, bronze body, screwed ends, screwed cap and
regrindable bronze disc
A Crane Fig 37
2 Jenkins Fig 996AJ
3 Grinnell Fig 3300
4 Nibco T-413
5 Toyo Red-White Fig 236
6 Kitz Fig 22
7 Bray Rite 12CBT
2 Ccv2
A Class 125 horizontal check valve, iron body, bronze mounted, flat face flanged ends,
renewable and regrindable bronze seat ring and disc
A Crane Fig 373
2 Jenkins Fig 587J
3 Grinnell Fig 6300A
4 Nibco F-918
5 Toyo Red-White Fig 435JA
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3 Cv3
A
2

4 Cv4
A

5 CV5

Victaulic
Gestra
Kitz

Bray Rite

Series 715
“CB"” Series
Fig 78
12CBT

Class 125 wafer type non-slam check valve, cast iron body, bronze plates and Buna-N

seals

Install between two flat faced flanges as specified for piping NPS 4 and larger

10

Mission Valve
Ritepro
Gestra

Crane
Centerline
Grinnell
Jenkins

Nibco

Mueller Steam

Bray Rite

“Duo-Chek”
“Check Rite”

“RK” Series

Fig R-1-66-4-F-1-X
800 Series

Fig 300

Fig R-1-66-4-F-1-X
W-920-W
71-AHH-3-H
D15DBZ

Class 125 horizontal swing check, bronze body, screwed ends, screwed cap and
regrindable bronze disc

A
2

o o

Crane

Jenkins

Grinnell

Nibco

Toyo Red-White
Victaulic

Kitz

Fig 37

Fig 4092J
Fig 3300
S-413

Fig 236
Series 712
Fig 22

Class 125 ULC and FM approved for 1200 Pa (175 psig) WOG, iron body, bronze
mounted, horizontal swing check, bolted cap, flanged ends
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2 For above ground or in valve pit
A Clow
2 Bray Rite 212ULC/FM
3 MAS W30 Series
6 Cv19
A Class 450, 3100 kPa (450 psi) working pressure, 150°C (300°F) maximum temperature
rating, floating piston, Teflon seat disc, bronze body, solder ends.
A Henry Valve Co. Fig 205.
3 Execution
3.1 TRENCHING, BEDDING AND BACKFILL

General
A Extent:
A For buried services inside building and to 1.5 m outside building wall.
2 Trench depth:
A To 75 mm(150 mm) below the correct elevation and slope established for the bottom of
the pipe.
3 Bedding:
A Refill the bottom elevation of the trench with hand-placed bedding materials.
2 Thoroughly compact to the approval of the Consultant.
3 At pipe hubs or couplings, remove bedding in the bottom of the trench as necessary to
provide for even and constant support for each length of pipe.
4 Shoring:
A Provide adequate shoring, bracing and sheeting in pipe trenches.
2 Place barriers and temporary crossings as necessary to ensure support, safety and
protection at all times.
5 Unstable soil conditions:
A When encountered, advise the Consultant.
2 Excavate pipe trenches to a depth as directed by the Consultant and then backfill to the
correct grade with bedding material.
6 Backfill:
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A Where joints occur, do not backfill until joint testing is approved by Consultant.

2 Hand place backfill to 300 mm above the top of the pipe in 100 mm layers taking
particular care to place and compact the backfill simultaneously on both sides of the
pipe.

3 From 300 mm above the top of the pipe backfill in 150 mm layers and mechanically
compact.

g Keep excavations dry at all times.

8 Compaction:

A Mechanically tamp and thoroughly compact each layer of new granular bedding and
backfill material to 95 percent Modified Proctor Density.

9 In fill areas, allow a minimum clearance of 100 mm on all sides of the pipe passing under or
through building grade beams to prevent possible damage from settling of building. If a greater
settlement can be expected, increase the clearance to prevent possible damage.

A0 Remove and dispose of excess excavated material off-site.

3.2 GENERAL PIPING CONSTRUCTION METHODS

General
A Standards:
A To ANSI sections B31.1 to B31.9 as applicable to service, unless specified otherwise
herein.
2 Do not use soldered joints in compressed air piping.
2 Inserts, sleeves and anchors:
A Avoid unnecessary cutting of masonry.
2 Supply inserts, sleeves and anchors to other trades for building in as the Work
proceeds.
3 Arrange with other trades to leave openings, slots and chases to accommodate later
installation of mechanical Work.
3 Inspect pipe and fittings for soundness and clean off all dirt and other foreign matter immediately
prior to installation.
A Reject all damaged items.
4 Pipe layout:
A Install piping in the most direct, straight and functional manner possible.
2 Except where otherwise shown, install all vertical lines plumb, and run horizontal lines

parallel to building walls.

3 Install piping close to walls, partitions and ceilings.
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4 On multiple runs of piping, space piping to allow for installation of insulation and for
proper servicing of valves.
5 Conceal piping in finished areas and rooms within walls or ceilings, and in furred spaces
elsewhere.
A Provide access doors or panels as hereinafter specified for access to concealed piping
specialties, etc.
2 Expansion and Contraction
A Installation:
A Install all piping free from strain and distortion due to expansion and contraction: to
section 6, Chapter 3 of ANSI B31.1, except as hereinafter modified.
2 Allow for expansion and contraction by offsets, expansion U-bends or loops.
3 Expansion joints of any type will not be allowed unless specifically indicated on the

Drawings or specified under another section of this division for a particular installation.

2 Expansion/contraction allowance criteria:
A Steel pipe: 25 mm movement per 30 m of pipe.
2 Brass and copper pipe: 38 mm movement per 30 m of pipe
3 Temperature difference: for each 55°C (100°F) temperature difference from 21°C (70°F)
ambient.
4 Fabricate expansion bends in steel pipe from pipe sections and long radius welding
elbows.
3 Swing and swivel joints:
A On steam or hot water heating piping for connections from mains to risers and from
risers to radiation and other heating units.
2 Use at least five fittings from main to riser including tee in main.
3 Use at least four fittings from riser to heating unit including tee in riser.
3 Lines, Grades and Slopes
A Install piping in conformity with elevations and grades indicated on the Drawings using axis lines
and bench marks provided under general construction.
A Verify such axis lines and bench marks.
2 Lay out Work and be responsible for lines, elevations, measurements, etc., required for

installation of the Work.
2 Slopes:

A Slope piping drains and sewers as indicated on the Drawings.
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2 Install so that slope between elevations shown on the Drawings is even and constant.
3 Install liquid and air lines free of pockets and pitch to drain at low points in the line with

valves or traps installed as required for drainage of the lines.

3 Minimum slopes:
A As shown on Drawings; if not shown, then as follows.
2 Drainage piping, NPS 3 and less: 1:50.
3 Drainage piping, NPS 4 and larger: 1:100.

A In special circumstances as provided for under the codes and regulations and
the express approval of the Consultant, drains of NPS 4 size and larger may
be laid at a lesser slope.

4 Domestic water lines: pitch to low points so that all lines may be completely drained.
5 Hot water heating, chilled water and condenser water lines: Slope up 1:500 in direction
of flow.
4 Where pipe slope causes pipe to rise to top of ceiling space, or fall to bottom of structural

members, ceiling space or defined service space, provide risers as follows:

A Domestic water lines: Provide drain valve at bottom of low point, and Provide riser to
increase elevation of piping.

2 Hot water heating, chilled water and condenser water lines: Provide automatic air vent,
complete with drainage piping, at high point, Provide drain valve at bottom of low point
and Provide riser to lower elevation of pipes.

3 Natural gas: Provide a drip pocket with capped end, drain valve and Provide riser to
increase elevation of piping. Pocket depth to be the greater of; 75 mm deep or equal to
diameter of pipe. Pocket diameter to be the lesser of; NPS 2 or gas main pipe diameter.

4 Immersion Wells and Sensing Bulbs
A Fitting size:
A Pipe size NPS 2% size and less: Increase pipe length for 300 mm to minimum one pipe

size larger to maintain equivalent unobstructed cross sectional area.

2 Pack immersion wells in piping for liquids up to a temperature of 150°C (300°F) with a mineral
type grease prior to installation of sensing bulb.

5 Piping Connections to Mains

A Make branch connections to respective horizontal piping of larger diameter to the upper quadrant
of the larger pipe.
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2 Water piping:

A Make down feed piping connections to horizontal supply and return mains to the bottom
quadrant of the mains.

3.3 SYSTEM REQUIREMENTS

A Plumbing

A Install complete plumbing, drainage and vent piping for washrooms, etc, in accordance with the
Ontario Building Code.

2 Size vent lines based on developed pipe length and hydraulic load.
3 Arrange piping within pipe spaces behind washroom fixtures to allow unimpeded access to piping
for servicing.
2 Gas Piping - Buried - Cathodic Protection
A Isolate buried piping between two buildings at both ends with dielectric unions or flanges.
2 Protect piping by at least one 1 kg magnesium sacrificial anode every 30 m of run, welded to the

buried gas pipe, to manufacturer’s installation instructions.

3 Provide dielectric unions on piping NPS 2% and less and dielectric flanges on piping NPS 3 and
larger.
3 Copper Pipe - Type L
A Provide dielectric unions or couplings at all connections between copper tubing and ferrous
piping.
4 Copper Pipe - Buried
A Provide dielectric unions at connection between cast iron or ductile iron water main and copper
tubing.
2 When required by municipal authority, provide 900 mm long copper gooseneck after corporation

stop at connection to water main. Connection at water main to be at forty-five degrees and
gooseneck to have minimum 160 mm radius bend.

5 Refrigerant Piping

A Install piping to conform to applicable requirements of ANSI B31.5 Code for Pressure Piping
Section 5 "Refrigeration Piping" and CSA B52-M "Mechanical Refrigeration Code" latest issue.

2 Make solder type joints with "sil-fos" silver solder or similar high melting point solder having a
melting point of at least 538°C (1000°F). Remove all interior parts of refrigerant specialties and
valves before applying heat to the joint.

3 Provide refrigerant hoses on refrigerant line connections to equipment with reciprocating or
rotating elements.

4 Test procedure and evacuation procedures: Conform to ANSI B31.5.

5 Test pressure: In accordance with CSA Code B52-M.
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6 Provide all refrigerant required for testing and charging of the system.

N Purge refrigerant piping with anhydrous nitrogen prior to making connection to pre-evacuated
equipment to ensure removal of all moisture and non-condensable gases.

8 Completely evacuate to 0.5 torr (500 micron), seal and leave for twenty-four hours, re-evacuate to
0.5 torr, and charge all components of refrigeration system not evacuated by manufacturer, in
accordance with manufacturer's printed recommendations.

9 Do not use the refrigeration compressor to evacuate the system under any circumstances.
Evacuation the system using a vacuum pump at an ambient temperature not less than 2°C (35°F)
to ensure removal of all moisture and non-condensable gases.

A0 After testing, evacuation and charging is completed, allow system to operate under normal
conditions for a minimum period of twenty-four hours, at which time, moisture indicator should
indicate a dry system. If it does not so indicate, change dryer and operate unit for another twenty-
four hours. Repeat this procedure until moisture indicator indicates a thoroughly dry system.

6 PVC - Buried - Pressure and Drainage Piping

10

1

A Provide a tracer wire directly over PVC pipe.

PVC Drainage, Waste and Vent Piping

A Below grade: Install in accordance with CSA B182.11 and manufacturer's recommendations.

2 Above grade: Install in accordance with CSA B181.11 and B181.12 and manufacturer’s
recommendations.

3 Provide fire stop seals on all fire separation penetrations, except at connections through concrete

floor slabs to non-combustible water closets.
4 Do not use combustible piping in return air ceiling plenums or vertical riser shafts.
Polypropylene - Laboratory Drainage
A Make heat fusion joints in accordance with manufacturer’s written instructions.
Polyethylene - Laboratory Drainage
A Make heat fusion joints in accordance with manufacturer’s written instructions.
Borosilicate Glass - Beaded End
A Install and support piping system to manufacturer’s written instructions.
2 Provide pipe hangers with padding material between hanger and glass pipe.
Borosilicate Glass - Plain End
A Install and support piping system to manufacturer’s written instructions.

2 Provide pipe hangers with padding material between hanger and glass pipe.
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34 SLEEVES
A Installation Requirements
A Provide where piping passes through foundations, above grade floors and walls.
2 Materials
A Schedule 40 black steel pipe or type "K" copper tubing for installation in foundations or
floors
2 1 mm (20 gauge) galvanized sheet steel where installed in above grade walls.
3 Terminate sleeves flush with finished ceilings, walls and floors on grade.
A For piping passing through floors above grade extend sleeve a minimum of 75 mm
above the floor.
4 Sleeve sizes
A Large enough to pass full thickness of pipe covering where same is used.
2 With sufficient clearance between pipefinsulation and sleeve to allow for any lateral
movement of piping due to expansion and contraction.
5 Assume responsibility for the setting of all sleeves necessary for this Work in masonry walls
during construction or in concrete forms before concrete is poured.
6 Coat exterior surface of all sleeves of ferrous material with a heavy asphalt emulsion.
2 Foundation Sleeves
A For pipes entering structures from below grade, seal the annular space between sleeve and pipe

with prefabricated seals.

K] Firestopping
A Provide firestopping on pipes passing through firewalls, fire separation walls or through walls,
partitions or floors which are considered as serving as firestops.
A Provide at partitions around washrooms.
2 Seal the space around the pipe, in the sleeve, in accordance with Section 23 05 01 and
Section 07 84 00.
4 Pipe Sleeves Through Roofs
A Supplied and installed under other Contracts or under roofing section, unless specifically shown

otherwise on the Drawings.

5 Future Services
A Fill sleeves for future use with lime mortar.
.6 Escutcheon Plates
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A Place escutcheon plates on bare piping passing through finished walls or floors.
35 JOINTS, UNIONS, FLANGES AND FITTINGS
A Pipe Joints
A Preparation
A Ream pipe ends and thoroughly clean all dirt, cuttings and foreign matter from pipe after
cutting and threading.
2 Thoroughly clean all fittings, valves and equipment before connections are made.
3 Cut copper tubing with a tube cutter and clean the joining surfaces of the tubing and

fitting with fine emery cloth. Wipe clean with a dry cloth.

2 Cast iron pipe sleeve joints
A For cast iron plain end soil pipe, install sleeve type couplings such as Titan Foundry
Type MJ, or Bibby MJ Series 2000 in strict accordance with manufacturer's printed
instructions.
3 Cast iron bell and spigot joints
A Make joints either neoprene compression type preformed gaskets such as Bibby "Bi-
seal", and caulk in such a manner to produce a permanently tight joint.
2 Cold caulking compound in cord form such as W.R. Meadows PC4 may also be used.
3 Assemble preformed neoprene gaskets to manufacturer's printed instructions.
4 Mechanical joints:
A Assemble mechanical joint on ductile iron pressure pipe with cast iron gland, rubber

sealing gasket and high strength malleable iron bolts in accordance with the
manufacturer's recommendations.

5 Soldered joints:
A Make soldered joints on copper tubing in accordance with the following usage:
Service Solder Type
Domestic hot and cold water 95/5 with matching flux
Drainage, waste, vent 50/50 with matching flux
Compressed air service “Sil-Fos” silver solder or brazed
2 Do not use core type solder.
6 Threaded joints:
A Use Teflon tape or Masters metallic compound with the compound applied to the male

threads only and particular care taken to prevent the compound from reaching the
interior of the pipe or fittings.
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g Carbon steel welded joints:
A To ANSI B31.1 Section IX for welding.
2 Fusion welded joints made by electric arc welding, gas metal arc welding, or oxy-
acetylene gas welding.
3 Ensure that supervisory staff, fitters and welders are fully conversant with the
requirements laid down by that standard prior to the commencement of welding.
4 Employ qualified welders holding a current up-to-date provincial certificate for the
process and rating involved as required by the provincial regulations.
5 Unless more stringent methods of inspections are specified the Consultant will visually
inspect welded joints for fusion of metal, icicles, alignment, etc.
A Remove any defects and remake the joint to his satisfaction.
6 For welding of materials other than carbon steel, conform to the requirements specified

in the relevant section of the Specification.

8 Grooved end piping systems:

A Install couplings, fittings, etc. in accordance with manufacturer's printed instructions.
2 Unions and Flanges

A Provide unions or flanges in the following locations:
A For by-passes around equipment or control valves or devices in piping systems.
2 At connection to steam traps and in by-passes around traps.
3 At connections to equipment. Locate between shut-off valve and equipment.
4 In screwed or solder joint drainage tubing at inlet side of trap.

2 If unions are concealed in walls, partitions or ceilings, build access thereto.

3 Provide dielectric unions or isolating type companion flanges at all connections between copper
tubing and ferrous piping.
A Brass body valves between ferrous piping and copper tubing is acceptable as a

dielectric union.

4 Flange joints
A Assemble joints with appropriate flanges, gaskets and bolting.
2 Allow clearance between flange faces such that the connections can be gasketed and

bolted tight without undue strain on the piping system, with flange faces parallel and
bores concentric.
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3 Centre gaskets on the flange faces so as not to project into the bore.
4 Lubricate bolts before assembly and provide two hardened steel washers under the
head of each unit to assure uniform bolt stressing.
5 Machine off raised face flanges when joining to a flat companion flange and use a full
face gasket.
6 Follow gasket manufacturer's instructions for correct bolting procedure.
g Use calibrated torque wrench and tighten bolts in recommended sequence in four equal
steps to required final torque value.
3 Fittings
A Couplings
A Minimize couplings on runs of pipes.
2 Do not use running couplings in any pipeline.
3 NPS 2 and smaller: Threaded coupling.
4 NPS 2% and larger: Welded joints.
2 Fittings and ancillary items installed in systems operating at pressures in excess of 103 kPa (15
psig):
A Register in accordance with CSA B51-M.
3 Eccentric reducer fittings
A To provide proper drainage or venting of the lines.
2 At change of pipe sizes.
3 At connections to equipment and control valves.
4 Do not use bushings.
4 Tee connections in welded piping
A Factory fabricated standard buttweld fittings.
2 Bonney Forge "Weldolets", "Thredolets" or "Sockolets".
3 Mitering, notching or direct welding of branches to mains is not permitted.
5 Change of direction

A Use standard pipe fittings.

2 Use long radius welded steel elbows unless short radius elbows are specifically
authorized by the Consultant.

3 Mitered joints or field fabricated pipe bends are not permitted.
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6 Tees, copper tubing

A Direct connection of branch into main using "T-Drill" method may be used where

allowed by the code, in lieu of manufactured tee fittings.
3.6 VALVES
A Installation
A General
A Wherever possible, source valves from one manufacturer.
2 Where required
A At locations shown on the Drawings.
2 At all piping connections to equipment.
3 At all connections to control valves or control devices.
4 Where required for sectionalizing a system or floor.
5 Check valves wherever required to ensure flow of liquid in one direction.
3 Type

A Shut-off service: Gate, butterfly type, and ball (quarter-turn).

2 Throttling service: Double regulating, globe or plug type for throttling purposes.
4 Drain valves

A Hose thread outlet connection or valve with long nipple on outlet at all low points of each
water system and above all riser or branch stop valves for proper drainage of lines.

5 Valve chains

A Provide chain wheel operators and operating chain for valves located more than 2 m
above floor or walkway.

2 Provide chain of sufficient length to extend to within 2 m of operating platform or floor for
free handing chains, or to within 1.5 m of floor in locations where chain can be secured
to wall or column. Secure chain to wall or column with a wall hook.

K] Chain wheels using rustproof chain complete with guide and of size recommended by
valve manufacturer for proper operation of valve.

3.7 INSPECTION AND TESTING
A Pressure Leak Testing
A Make specified pressure tests on all piping included in this Contract.
2 Furnish all pumps, compressors, gauges and connectors necessary for the tests.

Construction



City of Toronto 230523

AODA Upgrades Pipes, Fittings And Valves
IBI Group Project No. 122260 Page 34
3 Test sections as authorized by Consultant to accommodate construction schedule. However, test
complete systems on completion of Work.
4 Conduct tests in the presence of:
A Consultant
2 Personnel of governing authorities having jurisdiction
5 Notify above personnel in ample time to permit them to be present.
6 Conduct tests before piping is painted, covered or concealed.
g Disconnect pumps or compressors used for applying the test pressure, during the test period.
8 Disconnect and/or remove equipment or specialties not designed to withstand the test pressure

during the test and reconnect same after completion of test.

9 Promptly correct any defects that develop through tests and re-test to the complete satisfaction of
the Consultant and other parties involved.

10 Forward copies of all final tests on all pressure and drainage piping and a copy of governing
authority approvals to the Consultant immediately on acceptance of tests and/or approvals.

1 Final payment for the Work will not be made until the above has been received.
2 Hydrostatic Tests
A Conduct tests for a minimum period of two hours, or longer when requested by the Consultant or
governing authority at the test pressure specified under the respective section of the
Specifications.
2 Test requirements:
A Pressure to remain constant over test period to a pressure of one and one-half times the
operating pressure but not to exceed the material pressure class rating.
2 Exterior surfaces of pipe or fittings free of cracks or other form of leak.
3 Tests to be performed at a constant ambient temperature.
3 Pneumatic Tests
A Initially pressurize the system with air to approximately one-half the specified operating pressure
but not to exceed 345 kPa (50 psig).
A Examine joints for leaks with a soapsuds solution.
2 Repair leaks as detected.
3 Repeat test and repairs until soap test passes.
2 Provide a final pressure test on the system with air to the test pressure specified under the

respective section of the Specifications.

4 Natural and Propane Gas Piping
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A Conduct final tests in accordance with the requirements of the local utility or governing authority.
2 If feasible, make tests when ambient air temperature is approximately constant.
A Corrections for pressure change due to temperature differential shall be allowed as
approved by the Consultant.
5 Drainage and Potable Water Testing
A Test drainage piping and potable water piping in accordance with requirements of the Ontario
Building Code, latest edition, and any additional requirements of applicable local by-laws.
6 Specific Test Requirements
A Test the following services with compressed air or inert gas at one and one-half times the working
pressure, but in no event less than 345 kPa (50 psig).
A Natural gas piping
2 Vacuum piping
3.8 PRE-OPERATIONAL CLEANING
A Temporary Connections
A Make temporary cross-overs, blank-off equipment connections, install drain and fill lines for
circulating cleaning fluid through piping.
2 Flushing of Piping Systems
A Flush water piping with water flowing at a velocity of not less than 1.8 m/sec, for a period of fifteen
minutes or longer as required to remove all dirt, scale, and cuttings from the entire length of the
piping.
2 Thoroughly clean, prior to fabrication, sections of new piping which cannot be isolated for flushing
purposes.
3 Thoroughly clean, insofar as possible, welded joints by swabbing interior of pipe with swabs
soaked with a caustic solution.
4 Flush stainless steel piping with water as described above, then immediately flush with design
Product fluid. Do not leave city water or chlorinated water in piping.
3 Chilled Water, Condenser Water, Glycol and Heating Water Systems
A Clean systems with neutral pH, non-chromate chemical cleaner to remove sludge oil and debris.
Use cleansing compound at rate of 10 kg per 5000 litres of water in system.
2 Circulate cleaner for seventy-two hours at room temperature then drain and refill with water and
inhibitor.
3 Circulate inhibitor treated water for an additional six hours and drain.
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4 Refill each system with working fluid and add chemicals to provide protection against corrosion.

5 Recirculate fluid for four hours and test samples from system for iron content. Drain, refill, and add
chemicals so that total iron content in system is less than 1 ppm. (When iron content of glycol
system is satisfactory, add glycol to achieve design concentration.)

3.9 PIPING SYSTEMS STANDARDS
A Abbreviations
A The Mechanical Pipe Standards (MPS) include the following abbreviations:
End Treatment Material
B&S Bell and Spigot ARCI Acid Resisting Cast Iron
BDE Beaded End CB Cast Bronze
BE Beveled End CBR Cast Brass
BW Butt Weld CaGl Cast Grey Iron
CJ Compression Joint Cl Cast Iron
FE Flange End CK Copper type "K" soft annealed
GE Groove or Rolled End CL Copper Type "L" hard drawn
HFJ Heat Fusion Joint CS Carbon Steel
LUG Full Tapped Lug CTSL Cast Steel
MJ Mechanical Joint Cu Copper
PE Plain End DWv DWV Copper
SJ Solder Joint FS Forged Steel
SO Slip On Galv Galvanized
SwW Socket Weld MI Malleable Iron
SwJd Solvent Weld Joint PET Polyethylene
TE Threaded End PPE Polypropylene
WFR Wafer PVC PVC
WN Weld Neck SMS Semi-Steel
SS Stainless Steel
TBS Tempered Borosilicate Glass
WC Wrought Copper
2 Mechanical Pipe Standards
A The following piping system standards are bound at the end of this section.
2000
2060 Industrial Vacuum - Copper
3000
3010 Fire Protection - Buried - 4” and Larger - Ductile Iron
3011 Fire Protection - Carbon Steel - Threaded, Cut Groove
3012 Fire Protection - Galvanized Steel (FM - Note 4) - Threaded, Cut Groove
3021 Fire Protection - Industrial - Carbon Steel - Welded, Roll Groove
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3022 Fire Protection - Commercial - Carbon Steel - Welded, Roll Groove
3023 Fire Protection - Galvanized Steel (FM - Note 4) - Welded, Roll Groove
3031 Fire Protection - Buried - Ductile Iron
4000
4011 Drainage and Vent - Buried - Cast Iron
4012 Drainage and Vent - Buried - PVC
4020 Pumped Sanitary - Pumped Storm - Above Ground
4031 Sanitary Drainage and Vent - Above Ground - DWV and Cast Iron
4032 Sanitary Drainage and Vent - Above Ground - PVC
4041 Storm Drainage - Above Ground - Steel - Drainage Fittings
4042 Storm Drainage - Above Ground - Steel - Grooved
4043 Storm Drainage - Above Ground - Cast Iron
4044 Storm Drainage - Above Ground - PVC
4052 Process Drain and Vent - Buried - PVC
4053 Process Drain and Vent - Above Ground - Cast Iron
4054 Process Drain and Vent - Above Ground - PVC
4055 Process Drain and Vent - Above Ground - Acid Resistant
4056 Process Wastewater Piping - Above & Below Ground - FRP
4100
4111 City Water - Buried - Copper
4112 City Water - Buried - Polyethylene
4113 City Water - Buried - Ductile Iron
4114 City Water - Buried - PVC
4130 Domestic Water - Above Ground - Copper
5000
5011 Service Water - Carbon Steel - Threaded and Welded
5012 Service Water - Carbon Steel - Threaded and Grooved End
5013 Service Water - Carbon Steel - Socket Weld and Welded
5014 Service Water - Carbon Steel - Socket Weld and Grooved End
5015 Service Water - Copper
5021 Service Water - Carbon Steel - Buried
5022 Service Water - Copper - Buried
5200
5211 Natural Gas - Buried - Carbon Steel
5212 Natural Gas - Buried - Polyethylene
5221 Natural Gas - Above Grade - Steel
5222 Natural Gas - Above Grade - Steel - Socket Weld
5240 Fuel Oil - Above Grade - Socket Weld and Welded
6000
6020 Refrigerant
End of Section
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ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec Grade (CSA) Class Reference
Pipe 3" & DN PE CL B88 V(l) Industrial Vacuum
Fittings 3" & DN SJ WC Note 2
Flanges
Unions 3" & DN SJ CB Note 1
Couplings |3" & DN Note 1
ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate 3" & DN SJ CB GTV 10 125
Globe 2" & DN CcJ CB GLV 6 125
Needle 2" & DN CcJ SBR NV 1 3000
Butterfly
Ball 3" & DN SJ SBR BV 8 3000
Check 3" & DN SJ CBR Cv9 125
Strainers
Notes
1. Dieletric unions or couplings at connections to ferrous pipe or equipment IBI Group

2. Sil-Fos solder

PIPING SPECIFICATION

Maximum Temperature

180°F
Industrial Vacuum Maximum Pressure
Copper 125
Revised 5/30/00 |Checked PS M PS-ZOGO
Rev: 1 Appr'd PS

Printed 10/18/2021




Item Size End Mat'l ASTM AWWA Schedule , Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference

Pipe 4" & UP MJ DI C150, C151, 250 Note 2, 3 F Fire Main

4" & UP B&S DI C111, C104 250 Note 2, 3
Fittings 4" & UP MJ CaGl C110 250 Note 2, 3

4" & UP MJ DI C110 250 Note 2, 3
Flanges
Unions
Couplings

ltem Size End Mat'L Stem Type Approvals Schedule Remarks
Treatment Class
Gate 4 & UP FE Cl GTV 4 AWWA C-500 175
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes

1. For buried piping within building and up to 5' (1.5m) from building IBI Group

2. Cement mortar lined

3. Wrap pipe with polyethylene to AWWA C105
4. Provide adaptors for connection to buried PVC fire main

PIPING SPECIFICATION

Maximum Temperature

100°F
Fire Protection Maximum Pressure
Buried - 4" and Larger 175 PSIG
Ductile Iron
Revised  6/10/2002|Checked  RW MPS-3010
Rev: 1 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2 1/2" & DN PE,BE CS A53 B 40 F Combined Fire Mains
3"<>6" GE CS A53 B 40 SP Standpipe
8" & UP GE CS A53 B 30 SPR Sprinklers
Fittings 21/2" & DN SE MI A197 A B16.3 150 FP Fire Pump (discharge)
11/4"<>8" GE DI A536 | 654512 175 Fire Pump (test line)
Flanges 10" & DN SO, WN Cl A126 A B16.1 125 Fire Pump (relief line)
12" & UP SO, WN CS A181 Il B16.5 150
Unions
Couplings
Item Size End Mat'l Stem Type Approvals Schedule Remarks
Treatment Class
Gate 14" & DN MJ Cl 0S&Y | GTV 5 ULC/FM 175
14" & DN FE CB GTV 6 ULC/FM 175
Globe 3" & DN SE CB GLV 1 ULC/FM 150
Angle
Butterfly 12" & DN Lug Cl BFV 2 ULC/FM 175
Ball
Check 12" & DN FE Cl CV5 ULC/FM 125
Strainers
Notes
1. Fire protection systems designed for 175 psig working pressure IBI Group

2. Threaded joints usually used for smaller size piping (less than 2 1/2")

PIPING SPECIFICATION

Maximum Temperature

250°F
Fire Protection Maximum Pressure
Carbon Steel 175 PSIG
Threaded, Cut Groove
Revised  6/29/01 |Checked  PS MPS-3011
Rev: 3 Appr'd PS

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2 1/2" & DN PE,BE CS A795 40 Note 3 F Combined Fire Mains
3"<>6" GE CS A795 40 Note 3 SP Standpipe
8" & UP GE CS A795 30 Note 3 SPR Sprinklers
Fittings 21/2" & DN SE MI A197 A B16.3 150 FP Fire Pump (suction)
11/4"<>8" GE DI A536 | 654512 175
Flanges 10" & DN SO, WN Cl A126 A B16.1 125
12" & UP SO, WN CS A181 Il B16.5 150
Unions
Couplings
Item Size End Mat'l Stem Type Approvals Schedule Remarks
Treatment Class
Gate 14" & DN MJ Cl 0S&Y | GTV 5 ULC/FM 175
14" & DN FE CB GTV 6 ULC/FM 175
Globe 3" & DN SE CB GLV 1 ULC/FM 150
Angle
Butterfly 12" & DN Lug Cl BFV 2 ULC/FM 175
Ball
Check 12" & DN FE Cl CV5 ULC/FM 125
Strainers
Notes
1. Fire protection systems designed for 175 psig working pressure IBI Group

2. Threaded joints usually used for smaller size piping (less than 2 1/2")
3. Galvanized piping
4. For Factory Mutual approved Dry Valve and Pre-Action systems only, and Fire Pump

suction lines

PIPING SPECIFICATION

Maximum Temperature

250°F
Fire Protection Maximum Pressure
Galvanized Steel (FM - Note 4) 175 PSIG
Threaded, Cut Groove
Revised 7/7/03  |Checked PS MPS-3012
Rev: 3 Appr'd PS

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 21/2" & UP GE CS A53 B NFPA-13 Note 2 F Combined Fire Mains
21/2" & UP BE CS A53 B NFPA-13 Note 2, 3 SP Standpipe
Fittings 21/2" & UP GE DI A536 | 654512 175 SPR Sprinklers
21/2" & UP BW CS A234 WPB B16.9 150 Note 3
Flanges 21/2" & UP GE MI A47 32510 125
4" & UP WN,SO FS A181 1 B16.5 150 Note 3
Unions
Couplings MI CSA B242-M
Item Size End Mat'l ASTM | ANSI Approvals Schedule Remarks
Treatment Class
Gate 14" & DN MJ Cl 0S&Y | GTV5 ULC/FM 175
14" & DN FE CB GTV 6 ULC/FM 175
Globe 3" & DN SE CB GLV 1 ULC/FM 150
Angle
Butterfly [12" & DN Lug Cl BFV 2 ULC/FM 175
Ball
Check 12" & DN FE Cl CV5 ULC/FM 125
Strainers
Notes
1. Fire protection systems designed for 175 psig working pressure IBI Group

2. Risers to be Schedule 40 between floor level and first horizontal main
3. Shop welded assemblies only

PIPING SPECIFICATION

Maximum Temperature

250°F
Fire Protection - Industrial Maximum Pressure
Carbon Steel 175 PSIG
Welded, Roll Groove
Revised 7/7/03 |Checked PS MPS-3021
Rev: 2 Appr'd PS

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 21/2" & UP GE CS A53 B NFPA-13 F Combined Fire Mains
21/2" & UP BE CS A53 B NFPA-13 Note 2 SP Standpipe
Fittings 21/2" & UP GE DI A536 | 654512 175 SPR Sprinklers
21/2" & UP BW CS A234 WPB B16.9 150 Note 2
Flanges 21/2" & UP GE MI A47 32510 125
4" & UP WN,SO FS A181 1 B16.5 150 Note 2
Unions
Couplings MI CSA B242-M
Item Size End Mat'l ASTM | ANSI Approvals Schedule Remarks
Treatment Class
Gate 14" & DN MJ Cl 0S&Y | GTV5 ULC/FM 175
14" & DN FE CB GTV 6 ULC/FM 175
Globe 3" & DN SE CB GLV 1 ULC/FM 150
Angle
Butterfly [12" & DN Lug Cl BFV 2 ULC/FM 175
Ball
Check 12" & DN FE Cl CV5 ULC/FM 125
Strainers
Notes
1. Fire protection systems designed for 175 psig working pressure IBI Group

2. Shop welded assemblies only

PIPING SPECIFICATION

Maximum Temperature

250°F
Fire Protection - Commercial Maximum Pressure
Carbon Steel 175 PSIG
Welded, Roll Groove
Revised 7/7/03 |Checked PS MPS-3022
Rev: 2 Appr'd PS

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2 1/2" & DN PE,BE CS A795 NFPA-13 Note 3 F Combined Fire Mains
3"<>6" GE CS A795 NFPA-13 Note 3 SP Standpipe
8" & UP GE CS A795 NFPA-13 Note 3 SPR Sprinklers
Fittings 2 1/2" & DN SE MI A197 A B16.3 150
11/4"<>8" GE DI A536 | 654512 175
Flanges 10" & DN SO, WN Cl A126 A B16.1 125
12" & UP SO, WN CS A181 Il B16.5 150
Unions
Couplings
Item Size End Mat'l Stem Type Approvals Schedule Remarks
Treatment Class
Gate 14" & DN MJ Cl 0S&Y | GTV 5 ULC/FM 175
14" & DN FE CB GTV 6 ULC/FM 175
Globe 3" & DN SE CB GLV 1 ULC/FM 150
Angle
Butterfly 12" & DN Lug Cl BFV 2 ULC/FM 175
Ball
Check 12" & DN FE Cl CV5 ULC/FM 125
Strainers
Notes
1. Fire protection systems designed for 175 psig working pressure IBI Group

2. Threaded joints usually used for smaller size piping (less than 2 1/2")
3. Galvanized piping
4. For Factory Mutual approved Dry Valve and Pre-Action systems only

PIPING SPECIFICATION

Maximum Temperature

250°F
Fire Protection Maximum Pressure
Galvanized Steel (FM - Note 4) 175 PSIG
Welded, Roll Groove
Revised 7/7/03  |Checked PS MPS-3023
Rev: 2 Appr'd PS

Printed 10/18/2021




ltem Size End Mat'l ASTM AWWA Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference

Pipe 4" & UP MJ DI C150, C151, 250 Note 2, 3 F Fire Mains (Buried)

4" & UP B&S DI C111, C104 250 Note 2, 3
Fittings 4" & UP MJ CGl C110 250 Note 2, 3

4" & UP MJ DI C110 250 Note 2, 3
Flanges Note 4
Unions
Couplings

ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate 4 & UP FE Cl GTV 4 AWWA C-500 175
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes

1. For buried piping within building, and up to 5' (1.5m) from building IBI Group

2. Cement mortar lined

3. Wrap pipe with polyethylene to AWWA C105
4. Provide mating flange/adaptor to suit site service piping

PIPING SPECIFICATION

Maximum Temperature

250°F
Fire Protection Maximum Pressure
Buried 175 PSIG
Ductile Iron
Revised  4/17/01 |Checked PS MPS-3031
Rev: 0 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 8" & DN PE Cl B70-M Note 1, 2 SAN Sanitary
10" & UP PE Cl B70-M Note 3 ST Storm
Fittings 8" & DN PE Cl B70-M Note 1, 2
10" & UP PE Cl B70-M Note 3
Unions
Couplings
ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes
1. Rubber ring gaskets integral with bell IBI Group

2. Neoprene sleeve and stainless steel gear type clamp (MJ joint)

3. Lead and oakum joints
4. For buried piping within building, and up to 5' (1.5m) from building

PIPING SPECIFICATION

Drainage and Vent

Maximum Temperature

140°F

Maximum Pressure

Buried

Cast Iron

Revised  6/28/2000|Checked PS
Rev: 1 Appr'd CD

MPS-4011

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 6" & DN B&S PVC (B181.2-M) Note 2, 3, 4 SAN Sanitary
8" & UP B&S PVC (B181.2-M) Note 2, 3, 4 ST Storm
Fittings 6" & DN B&S PVC (B181.2-M) Note 2, 3, 4
8" & UP B&S PVC (B181.2-M) Note 2, 3, 4
Unions
Couplings
ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes
1. For buried piping within building, and up to 5' (1.5m) from building IBI Group

2. Rubber ring gaskets integral with bell
3. Install in accordance with CSA B182.11 and manufacturers literature

4. Alternate for storm drainage: CSA B182.1-M in PVC

PIPING SPECIFICATION

Drainage and Vent

Maximum Temperature

140°F

Maximum Pressure

Buried

PVC

Revised 1/10/2003 | Checked PS
Rev: 2 Appr'd CD

MPS-4012

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 3" & DN PE Galv CS| AS53 B 40 PSW Pumped Sanitary
PST Pumped Storm

Fittings 3" & DN SE Galv Ml | A197 B16.3 150

3" & DN FE GalvCl | A126 A B16.1 125
Flanges 2" & DN FE GalvCl | A126 A B16.1 125
Unions 3" & DN SE GalvMI | A197 B2.1 150 Brass to Iron

ground joint
ltem Size End Mat'| ASTM | ANSI Spec Schedule Remarks
Treatment Type Class
Gate 3" & DN SE CB Rising | GTV 1 125
Globe
Angle
Butterfly
Ball
Check 3" & DN SE Cl CV3 125 Non-slam
Strainers
Notes

1. Gaskets: 1/16" (1.6 mm) red rubber, full face type IBI Group

PIPING SPECIFICATION

Pumped Sanitary
Pumped Storm
Above Ground

Maximum Temperature

140°F

Maximum Pressure

Revised  6/29/2000|Checked PS

Rev: 1 Appr'd CD

MPS-4020

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 3" & DN PE DWV B306 SAN Sanitary
4" & UP PE Cl B70-M Note 1 Sanitary Vent
Fittings 3" & DN SJ WC/CBR | B16.29 B16.29 (B158.1)
4" & UP MJ Cl B70-M Note 1
Unions
ltem Size End Mat'l ASTM | ANSI Spec Schedule Remarks
Treatment Type Class
Gate
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes
1. Neoprene sleeves with stainless steel gear type clamps (MJ joints) IBI Group

PIPING SPECIFICATION

Sanitary Drainage and Vent

Above Ground

DWV and Cast Iron

Maximum Temperature

140°F

Maximum Pressure

Revised

6/29/2000

Checked PS

Rev: 1

Appr'd CD

MPS-4031

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 6" & DN PE PVC (B181.2-M) SAN Sanitary Drainage
8" & UP PE PVC (B181.2-M) Sanitary Vent
Fittings 6" & DN SWJ PVC (B181.2-M) Note 1
8" & UP SWJ PVC (B181.2-M)
Unions
Item Size End Mat'l ASTM | ANSI Spec Schedule Remarks
Treatment Type Class
Gate
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes
1. Solvent cement to CSA B181.11 IBI Group

PIPING SPECIFICATION

Sanitary Drainage and Vent

Above Ground

Maximum Temperature

140°F

Maximum Pressure

PVC
Revised 1/10/2003 |Checked PS
Rev: 2 Appr'd CD

MPS-4032

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 12" & DN PE Galv CS A53 B 40 ST Storm
Fittings 12" & DN PE Galv ClI B16.12 Drainage Fittings

Notes

IBI Group

PIPING SPECIFICATION

Storm Drainage
Above Ground
Steel - Drainage Fittings

Maximum Temperature

140°F

Maximum Pressure

Revised

6/29/2000

Checked PS

Rev:

1

Appr'd CD

MPS-4041

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 10" & DN GE Galv CS A53 B 40 ST Storm
Fittings 10" & DN GE Galv Mi A47 32510
35018
Pipe 12" & UP GE Galv CS A53 B 30
Fittings 12" & UP GE GalvCS | A234 (B242-M) 30
Couplings |12" & UP GE Ml A47 32510 (B242-M)
35018
Notes
IBI Group
PIPING SPECIFICATION Maximum Temperature
140°F
Storm Drainage Maximum Pressure
Above Ground -
Steel - Grooved
Revised  6/29/2000|Checked PS MPS-4042
Rev: 1 Appr'd CD

Printed 10/18/2021



2. Lead and oakum joints

ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 15" & DN PE Cl (B70-M) ST Storm
Fittings 15" & DN PE Cl (B70-M) Note 1
Pipe 15" & DN PE Cl (B70-M)
Fittings 15" & DN B&S Cl (B70-M) Note 2
Notes
1. Neoprene sleeves with stainless steel gear type clamps (MJ joints) IBI Group

PIPING SPECIFICATION

Storm Drainage
Above Ground

Maximum Temperature

140°F

Maximum Pressure

Cast Iron
Revised  6/29/2000|Checked PS MPS-4043
Rev: 1 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 18" & DN PE PVC (B181.2) Note 1,2,3 ST Storm
Fittings 18" & DN SWJ PVC (B181.2) Note 1,2,3
Notes
1. Solvent cement to CSA B181.11 IBI Group

2. Use of PVC for aboveground piping requires Underwriter's acceptance
3. Alternate for storm drainage: CSA B182.1-M and CSA B182.2-M in PVC

PIPING SPECIFICATION

Storm Drainage
Above Ground

Maximum Temperature

140°F

Maximum Pressure

PVC
Revised 1/10/2003 |Checked PS
Rev: 2 Appr'd CD

MPS-4044

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 18" & DN B&S PVC (B181.2-M) PW Process Waste
Process Vent
Fittings 18" & DN SWJ PVC (B181.2-M) Note 2
Flanges
Unions
Couplings
ltem Size End Mat'| ASTM | ANSI Spec Schedule Remarks
Treatment Type Class
Gate
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes
1. For buried piping within building, and up to 5' (1.5m) from building IBI Group

2. Solvent welding as per manufacturer's recommendations

PIPING SPECIFICATION

Process Drain and Vent

Maximum Temperature

140°F

Maximum Pressure

Buried

PVC

Revised  1/10/2003 | Checked PS MPS-4052
Rev: 2 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 8" & UP PE Cl (B70-M) PW Process Waste
Process Vent
Fittings 8" & UP MJ Cl (B70-M) Note 2
Flanges
Unions
Couplings
ltem Size End Mat'| ASTM | ANSI Spec Schedule Remarks
Treatment Type Class
Gate
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes
2. Neoprene sleeve and stainless steel gear type clamp (MJ joint) IBI Group

PIPING SPECIFICATION

Process Drain and Vent
Above Ground
Cast Iron

Maximum Temperature

140°F

Maximum Pressure

Revised  6/29/2000|Checked PS

Rev: 1 Appr'd CD

MPS-4053

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 6" & DN PE PVC (B181.2-M) Note 1 PW Process Waste
Process Vent
Fittings 6" & DN SWJ PVC (B181.2-M) Note 1
Flanges 6" & DN SWJ PVC 125 Note 2
Unions
Couplings
ltem Size End Mat'| ASTM | ANSI Spec Schedule Remarks
Treatment Type Class
Gate
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes
1. Solvent welding as per manufacturer's recommendations IBI Group

2. Flanges finished and drilled to ANSI standard

PIPING SPECIFICATION

Process Drain and Vent

Above Ground

Maximum Temperature

140°F

Maximum Pressure

PVC
Revised  1/10/2003 |Checked PS MPS-4054
Rev: 2 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe All BE ARCI PW Process Waste
All BE ARCI Process Vent
Fittings All FE ARCI
Flanges All WN ARCI Note 2, 3,
Unions
Couplings |All MJ ARCI Note 1
ltem Size End Mat'| ASTM | ANSI Spec Schedule Remarks
Treatment Type Class
Gate
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes
1. Inner Teflon sleeve, neoprene outer sleeve and two bolt stainless steel sleeve clamp IBI Group

2. Flanges finished and drilled to ANSI standard
3. Split flange style

PIPING SPECIFICATION

Process Drain and Vent
Above Ground
Acid Resistant

Maximum Temperature

140°F

Maximum Pressure

Revised 6/29/2000 | Checked PS

MPS-4055

Rev: 1 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 18" & DN B&S FRP D2996 Iw Industrial Waste
EDW Industrial Waste
Fittings 18" & DN B&S FRP
Flanges B16.5
Unions
Couplings
ltem Size End Mat'| ASTM | ANSI Spec Schedule Remarks
Treatment Type Class
Gate
Globe
Plug
Butterfly  [4" & UP FE DI BFV 5 150
Ball 3" & DN FE SS BV 12 150
Check 18" & DN WFR SS CV 18 150
Strainers
Notes
IBI Group

PIPING SPECIFICATION

Maximum Temperature

225°F
Process Wastewater Piping Maximum Pressure
Above & Below Ground 150°F
FRP
Revised _ 5/13/2003 | Checked MPS-4056
Rev: 0 Appr'd

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference

Pipe 2" & DN PE CK B88 CW City Water

Fittings 2" & DN SJ WC

Flanges

Unions

Couplings

ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class

Gate

Globe

Angle

Butterfly

Ball

Check

Strainers

Notes

1. For buried piping within building, and up to 5' (1.5m) from building IBI Group

PIPING SPECIFICATION Maximum Temperature
74°F

City Water Maximum Pressure
Buried 150 PSIG
Copper
Revised  6/29/2000 |Checked PS MPS-4111
Rev: 1 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference

Pipe 2" & DN PE PET (B137.1-M) Note 2 Ccw City Water

Fittings 2" & DN MJ-I Nylon D2609

Flanges

Unions

Couplings

ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class

Gate

Globe

Angle

Butterfly

Ball

Check

Strainers

Notes
1. For buried piping within building, and up to 5' (1.5m) from building IBI Group
2. Inside smooth finish free of imperfections including grooves and ripples PIPING SPECIFICATION Maximum Temperature
74°F

City Water Maximum Pressure
Buried 160
Polyethylene
Revised  6/29/2000[Checked  Ps MPS-4112
Rev: 1 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM AWWA Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 4" & UP MJ DI C150, C151, 250 Note 2, 3 CW City Water
4" & UP B&S DI C111, C104 250 Note 2, 3
Fittings 4" & UP MJ CaGl C110 250 Note 2, 3
4" & UP MJ DI C110 250 Note 2, 3

Flanges

Unions

Couplings

ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class

Gate 4 & UP FE Cl GTV 4 AWWA C-500 175

Globe

Angle

Butterfly

Ball

Check

Strainers

Notes

1. For buried piping within building, and up to 5' (1.5m) from building IBI Group

2. Cement mortar lined PIPING SPECIFICATION Maximum Temperature

3. Wrap pipe with polyethylene to AWWA C105 74°F
City Water Maximum Pressure
Buried 150 PSIG
Ductile Iron
Revised  11/1/2000[Checked  Ps MPS-4113
Rev: 2 Appr'd CD
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ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 4" & UP B&S PVC D1784 (CAN3-B137.3-M) 150 AWWA C-900 CW City Water
Fittings 4" & UP MJ Cal 250 AWWA C110
]| Note 2, 3

Flanges

Unions

Couplings

ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class

Gate 4 & UP FE Cl GTV 4 AWWA C-500 175

Globe

Angle

Butterfly

Ball

Check

Strainers

Notes

1. For buried piping within building, and up to 5' (1.5m) from building IBI Group

2. Tar coated outside, cement mortar lined to AWWA C104 PIPING SPECIFICATION Maximum Temperature

3. Wrapped with a polyethylene encasement to AWWA C105 74°F
City Water Maximum Pressure
Buried 150 PSIG
PVC
Revised  6/29/2000[Checked  Ps MPS-4114
Rev: 1 Appr'd CD

Printed 10/18/2021



ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec Grade (CSA) Class Reference
Pipe 3" & DN PE CL B88 DCW Domestic Cold Water
4" & UP GE Cu, CB | B42,B43 Seamless DHW Domestic Hot Water
Fittings 3" & DN SJ WC DHWR Dom Hot Water Recirc
4" to 8" GE Cu, CB
Flanges
4" to 8" GE CB,CBR 16.24
Unions 3" & DN SJ, SE CB
32510
Couplings |4"to 8" GE MI A47 35018 Note 1
ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate 3" & DN SE CB Rising GTV 1 125
3" & DN SJ CB GTV7 125
4" & UP FE Cl 0S&Y GTV 2 125
Globe 2" & DN SJ SB Rising GLV 3 125
3" & UP FE Cl GLV 2 125
Angle
Butterfly
4" & UP LUG Cl BFV 1 150
Ball 3" & DN SJ CB BV 2 150
Check 3" & DN SE/SJ CB CV1 125
4" & UP FE Cl CV 2 125
Strainers
Notes
1. Copper plated malleable iron couplings IBI Group

PIPING SPECIFICATION

Maximum Temperature

180°F
Domestic Water Maximum Pressure
Above Ground 125
Copper
Revised  9/14/2000 |Checked PS MPS-4130
Rev: 2 Appr'd CD
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ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference

Pipe 2 1/2"&DN PE CS A53 B 40

3"to 10" BW CS A53 B 40 WWS /R Welding Water

12" & UP BW CS A53 B 30 CHWS /R Chilled Water
Fittings 2 1/2"&DN SE MI A197 B2.1 150 CWS/R Condenser Water

3" & UP BW CS A234 WPB B16.9 Seamless PCHWS /R Process Cooling Water
Flanges HS/R Constant Temp Heating

3" & UP WN,SO FS A181 1 B16.5 150 Note 5, 6 HST/R Scheduled Heating
Unions 2 1/2"&DN SE Ml A197 B2.1 150 Note 3 GHS /R Glycol Heating
Plugs 2 1/2"&DN SE CS A105 2 3000 Note 4 GCS/R Glycol Cooling

HCS/R Combined Heat/Cool
Item Size End Mat'l Stem Type Approvals Schedule Remarks
Treatment Class

Gate 2 1/2"&DN SE CB Rising | GTV 3 125

3" & UP FE Cl 0S&Y | GTV 2 125
Globe 2 1/2"&DN SE CB GLV 1 150

3" & UP FE Cl GLV 2 125
Plug 2 1/2"&DN SE SMS PV 1 175 Lubricated

3" & UP FE SMS PV 2 175 Lubricated
Butterfly

3" & UP LUG Cl BFV 1 150
Ball 2 1/2"&DN SE CB BV 1 150
Check 2 1/2"&DN SE CB CV 4 125

2 1/2"&DN WFR Cl CV3 125 Non Slam

3" & UP FE Cl CV 2 125
Strainers

Notes

1. Piping to conform to ASME B31.9 IBI Group

2. Minimum operating temperature: -20°F

PIPING SPECIFICATION

Maximum Temperature

3. Brass to iron ground joint 250°F
4. Machined from solid steel or forged Service Water Maximum Pressure
5. Raised face, slip-on or weld neck for steel-to-steel flanges Carbon Steel 150 PSIG
6. Flat face for connection to cast iron valves Threaded and Welded
Revised  4/9/2001 |Checked PS MPS-5011
Rev: 3 Appr'd CcD
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ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2 1/2" & DN PE CS A53 B 40
3"to 10" GE CS A53 B (B242-M) 40 Note 6 WWS /R Welding Water
12" & UP GE CS A53 B (B242-M) 30 CHWS /R Chilled Water
Fittings 21/2" & DN SE MI A197 B2.1 150 CWS/R Condenser Water
3" to 10" GE MI A47 32510 (B242-M) PCHWS /R Process Cooling Water
35018 HS/R Constant Temp Heating
12" & UP GE CS A234 (B242-M) 30 HST/R Scheduled Heating
Flanges 3"& UP GE MI A47 32510 Hinged, two piece GHS /R Glycol Heating
Unions 2 1/2" & DN SE MI A197 B2.1 150 Note 3 GCS/R Glycol Cooling
Plugs 21/2" & DN SE CS A105 2 3000 Note 4 HCS/R Combined Heat/Cool
32510
Couplings [3" & UP GE MI A47 35018 B242-M 150 Note 7,8
ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate 2 1/2" & DN SE CB Rising | GTV 3 125
3" & UP FE Cl 0OS&Y | GTV 2 125
Globe 21/2" & DN SE CB GLV 1 150
3" & UP FE Cl GLV 2 125
Plug 21/2" & DN SE SMS PV 1 175 Lubricated
3" & UP FE SMS PV 2 175 Lubricated
Butterfly
3" & UP LUG Cl BFV 1 150
Ball 21/2" & DN SE CB BV 1 150
Check 21/2" & DN SE CB CV4 125
21/2" & DN WFR Cl CV 3 125 Non Slam
3" & UP FE Cl CV 2 125
Notes
1. Piping to conform to ASME B31.9 IBI Group

2. Minimum operating temperature: -20°F
3. Brass to iron ground joint
4. Machined from solid steel or forged
5. Raised face, slip-on or weld neck for steel-to-steel flanges
6. Flat face for connection to cast iron valves

PIPING SPECIFICATION

Maximum Temperature

250°F
Service Water Maximum Pressure
Carbon Steel 150 PSIG
Threaded and Grooved End
Revised  4/9/2001 [Checked  Ps MPS-5012
Rev: 3 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2 1/2" & DN PE CS A53 40
3"to 10" BE CS A53 40 WWS /R Welding Water
12" & UP BE CS AS53 30 CHWS /R Chilled Water
Fittings 21/2" & DN SW FS A105 B16.11 2000 CWS/R Condenser Water
3"to 10" BW CS A234 WPB B16.9 Seamless PCHWS /R Process Cooling Water
Flanges HS/R Constant Temp Heating
3" & UP WN,SO FS A181 B16.5 150 Note 5, 6 HST/R Scheduled Heating
Unions 2 1/2" & DN SE Mi A197 B2.1 150 Note 3, 7 GHS /R Glycol Heating
Plugs 21/2" & DN SE CS A105 3000 Note 4, 7 GCS/R Glycol Cooling
HCS/R Combined Heat/Cool
Item Size End Mat'l Stem Type Approvals Schedule Remarks
Treatment Class
Gate 21/2" & DN SE CB Rising | GTV 3 125
3"& UP FE Cl OS&Y | GTV 2 125
Globe 21/2" & DN SE CB GLV 1 150
3"& UP FE Cl GLV 2 125
Plug 21/2" & DN SE SMS PV 1 175 Lubricated
3"& UP FE SMS PV 2 175 Lubricated
Butterfly
3" & UP LUG Cl BFV 1 150
Ball 21/2" & DN SE CB BV 1 150
Check 21/2" & DN SE CB CV 4 125
2 1/2" & DN WFR Cl CV3 125 Non Slam
3" & UP FE Cl CV 2 125
Strainers
Notes
1. Piping to conform to ASME B31.9 IBI Group
2. Minimum operating temperature: -20°F PIPING SPECIFICATION Maximum Temperature
3. Brass to iron ground joint 250°F
4. Machined from solid steel or forged Service Water Maximum Pressure
5. Raised face, slip-on or weld neck for steel-to-steel flanges Carbon Steel 150 PSIG
6. Flat face for connection to cast iron valves Socket Weld and Welded
7. Backseal weld threaded unions, plugs, etc Revised  4/9/2001 [Checked  PS MPS-5013
Rev: 3 Appr'd CcD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2 1/2" & DN PE CS A53 B 40
3"to 10" GE CS A53 B (B242-M) 40 Note 6 WWS /R Welding Water
12" & UP GE CS AS53 B (B242-M) 30 CHWS /R Chilled Water
Fittings 21/2" & DN SW FS A105 2 B16.11 2000 CWS/R Condenser Water
3" to 10" GE MI A47 32510 (B242-M) PCHWS /R Process Cooling Water
35018 HS/R Constant Temp Heating
12" & UP GE CS A234 (B242-M) 30 HST/R Scheduled Heating
Flanges 3"& UP GE MI A47 32510 Hinged, two piece GHS /R Glycol Heating
Unions 2 1/2" & DN SE MI A197 B2.1 150 Note 3, 7 GCS/R Glycol Cooling
Plugs 21/2" & DN SE CS A105 2 3000 Note 4, 7 HCS/R Combined Heat/Cool
32510
Couplings |3" & UP GE MI A47 35018 B242-M 150
ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate 2 1/2" & DN SE CB Rising | GTV 4 125
3" & UP FE Cl 0OS&Y | GTV 2 125
Globe 2 1/2" & DN SE CB GLV 1 150
3" & UP FE Cl GLV 2 125
Plug 2 1/2" & DN SE SMS PV 1 175 Lubricated
3" & UP FE SMS PV 2 175 Lubricated
Butterfly
3" & UP LUG Cl BFV 1 150
Ball 2 1/2" & DN SE CB BV 1 150
Check 2 1/2" & DN SE CB CV 4 125
2 1/2" & DN WFR Cl CV3 125 Non Slam
3" & UP FE Cl CV 2 125
Notes
1. Piping to conform to ASME B31.9 IBI Group
2. Minimum operating temperature: -20°F PIPING SPECIFICATION Maximum Temperature
3. Brass to iron ground joint 250°F
4. Machined from solid steel or forged Service Water Maximum Pressure
5. Raised face, slip-on or weld neck for steel-to-steel flanges Carbon Steel 150 PSIG
6. Flat face for connection to cast iron valves Socket Weld and Grooved End
7. Backseal weld threaded unions, plugs, etc Revised  4/9/2001 [Checked  PS MPS-5014
Rev: 3 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 3" & DN PE CL B88 CHWS, CHWR |Chilled Water
HS, HR Constant Temp Heating
Fittings 3" & DN SJ WC HTS, HTR Scheduled Heating
GHS, GHR Glycol Heating
Flanges GCS, GCR Glycol Cooling
Unions 3" & DN SJ CB Note 2 HCS, HCR Heating/Cooling
Iltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class

Gate 3" & DN SE CB Rising | GTV 1 125

2" & DN SJ CB GTV7 125

4" & UP FE Cl 0OS&Y | GTV 2 125
Globe 3" & DN SE CB GLV 1 150

2" & DN SJ CB Rising | GLV 3 125

4" & UP FE Cl GLV 2 125
Plug 3" & DN SE SMS PV 1 175 Lubricated

4" & UP FE SMS PV 2 175 Lubricated
Butterfly

4" & UP LUG Cl BFV 1 150
Ball 2" & DN SJ CBR BV 2 150
Check 3" & DN SE CB CV 1 125

3" & DN WFR Cl CV3 125 Non Slam

4" & UP FE Cl CV 2 125
Strainers

Notes

1. Piping to conform to ASME B31.9 IBI Group

2. Ground joint, with either solder joint or screwed ends
3. Optional material spec for final connections to unitary equipment, unit heaters, etc

PIPING SPECIFICATION

Maximum Temperature

250°F
Service Water Maximum Pressure
Copper 125 PSIG
Revised  6/29/2000 |Checked  PS MPS-5015
Rev: 1 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference

Pipe 2 1/2" & DN PE CS A53 B 40 Note 8

3"to 10" BE CS A53 B 40 Note 8 WWS /R Welding Water

12" & UP BE CS AS53 B 30 Note 8 CHWS /R Chilled Water
Fittings 21/2" & DN SW FS A105 2 B16.11 2000 CWS/R Condenser Water

3" & UP BW CS A234 WPB B16.9 Seamless PCHWS /R Process Cooling Water
Flanges HS/R Constant Temp Heating

3" & UP WN,SO FS A181 1 B16.5 150 Note 5, 6 HST/R Scheduled Heating
Unions 2 1/2" & DN SE Mi A197 B2.1 150 Note 3, 7 GHS /R Glycol Heating
Plugs 21/2" & DN SE CS A105 2 3000 Note 4, 7 GCS/R Glycol Cooling

HCS/R Combined Heat/Cool
Item Size End Mat'l ASTM | ANSI Spec Schedule Remarks
Treatment Type Class

Gate 21/2" & DN SE CB Rising | GTV 3 125 Located in Pit

3" & UP FE Cl 0S&Y | GTV2 125 Located in Pit
Globe
Angle
Butterfly

4" & UP LUG Cl BFV 1 150 Located in Pit
Ball 3" & DN SE CB BV 1 150 Located in Pit
Check
Strainers

Notes

1. Piping to conform to ASME B31.9 IBI Group
2. Minimum operating temperature: -20°F PIPING SPECIFICATION Maximum Temperature
3. Brass to iron ground joint 250°F
4. Machined from solid steel or forged Service Water Maximum Pressure
5. Raised face, slip-on or weld neck for steel-to-steel flanges Carbon Steel 150 PSIG
6. Flat face for connection to cast iron valves Buried
7. Backseal weld threaded unions, plugs, etc Revised  4/9/2001 [Checked  PS MPS-5021
8. Complete with "Yellow Jacket" polyethylene jacket coating Rev: 3 Apprd cD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 3" & DN PE CK B88 40 Note 2,3 HS, HR Constant Temp Heating
HTS, HTR Scheduled Heating
Fittings GHS, GHR Glycol Heating
GCS, GCR Glycol Cooling
Flanges HCS, HCR Heating/Cooling
Unions
Plugs
ltem Size End Mat'| ASTM | ANSI Spec Schedule Remarks
Treatment Type Class
Gate
Globe
Angle
Butterfly
Ball
Check
Strainers
Notes
1. Piping to conform to ASME B31.9 IBI Group

2. No joints beneath floor

PIPING SPECIFICATION

Maximum Temperature

3. Tubing to be bent using approved tube bender 250°F

4. Optional material spec for final connections to unitary equipment, unit heaters, etc Service Water Maximum Pressure
Copper 125 PSIG
Buried
Revised  6/29/2000|Checked  Name MPS-5022
Rev: 1 Appr'd

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2 & DN PE CS A53 B 40 Note 1 G Natural Gas
21/2 & UP BE CS A53 B 40 Note 1 CNG Compressed Natural
Fittings 2 & DN SW FS A105 2 2000 Note 2 Gas (125 psi max)
21/2 & UP BW CS A234 B B16.9 40 Note 2

Flanges

Unions

Couplings

ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class

Gate

Globe

Angle

Butterfly

Ball

Check

Strainers

Notes
1. Shaw "Yellow Jacket", 22 mil thick covering IBI Group
2. Protect joints and sleeves with Shaw "Shrink Sleeves", refer to Specification PIPING SPECIFICATION Maximum Temperature
140°F

Natural Gas Maximum Pressure
Buried -
Carbon Steel
Revised  6/29/2000 [Checked  PS MPS-5211
Rev: 1 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference

Pipe All PE PET (CAN3-B137.4-M) 125 G Natural Gas

Fittings All SW PET (CAN3-B137.4-M) 125 Note 1

Flanges

Unions

Couplings

ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class

Gate

Globe

Angle

Butterfly

Ball

Check

Strainers

Notes

1. Heat fusion joints IBI Group

PIPING SPECIFICATION Maximum Temperature
140°F

Natural Gas Maximum Pressure
Buried -
Polyethylene
Revised  6/29/2000[Checked  Ps MPS-5212
Rev: 1 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2" & DN PE CS A53 B 40 Note 1 G Natural Gas
21/2" & UP BE CS A53 B 40 P Propane
Fittings 2" & DN SE MI A197 B16.3 Note 1
21/2" & UP BW CS A234 B B16.9
Flanges
21/2" & UP WN,SO CS A181 1 B16.5 150
Unions 2" & DN SE MI 250
Couplings
ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate
Globe
Plug 3" & DN SE SMS PV 1 CGA, AGA 175 Lubricated, Note 2
4" & UP FE SMS PV 2 CGA, AGA 175 Lubricated, Note 2
Butterfly
Ball 2" & DN SE CBR BV 1 CGA, AGA 150
Check
Strainers

Notes

1. Use socket weld fittings for piping in "concealed" spaces
2. Use plug valves on gas piping located outdoors

IBI Group

PIPING SPECIFICATION

Natural Gas
Above Grade
Steel

Maximum Temperature

140°F

Maximum Pressure

Revised 12/5/2002

Checked PS

Rev: 2

Appr'd CD

MPS-5221

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2" & DN PE CS A53 B 40 G Natural Gas
21/2" & UP BE CS A53 B 40 P Propane
Fittings 2" & DN SW FS A105 2 B16.11 2000 CNG Compressed Natural
21/2" & UP BW CS A234 B B16.9 Gas (max 150 psig)
Flanges
21/2" & UP WN,SO CS A181 1 B16.5 150
Unions 2" & DN SE MI 250
Couplings
ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate
Globe
Plug 3" & DN SE SMS PV 1 CGA, AGA 175 Lubricated
4" & UP FE SMS PV 2 CGA, AGA 175 Lubricated
Butterfly
Ball 2" & DN SE CBR BV 1 CGA, AGA 150
Check
Strainers
Notes
IBI Group

PIPING SPECIFICATION

Maximum Temperature

140°F
Natural Gas Maximum Pressure
Above Grade 150
Steel - Socket Weld
Revised  10/16/2000 |Checked  PS MPS-5222
Rev: 1 Appr'd CD

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 2" & DN PE CS A53 B 40 FOS/R Fuel Oil
21/2" & UP BE CS A53 B 40 FOF Fuel QOil Fill
Fittings 2" & DN SW FS A105 2 B16.11 2000 Note 1 FOV Fuel Oil Vent
21/2" & UP BW CS A234 B B16.9 40
Flanges
21/2" & UP WN,SO FS A181 1 B16.5 150
Unions 2" & DN SE MI A197 B2.1 250
Couplings
ltem Size End Mat'| Stem Type Approvals Schedule Remarks
Treatment Class
Gate
Globe
Plug 2" & DN SE CS PV 3 150 Non-lubricated
21/2" & UP FE CS PV 3 150 Non-lubricated
Butterfly
Ball 2" & DN SE CsS BV 4 150
Check 2" & DN SE Cl CVv 11 150
21/2" & UP FE Cl CV 12 150
Strainers

Notes

1. Cast iron fittings will not be accepted

IBI Group

PIPING SPECIFICATION

Fuel Oil
Above Grade

Socket Weld and Welded

Maximum Temperature

140°F

Maximum Pressure

Revised

6/29/2000

Checked PS

Rev: 1

Appr'd CD

MPS-5240

Printed 10/18/2021




ltem Size End Mat'l ASTM ANSI Schedule Remarks Line Service
Treatment Spec | Grade (CSA) Class Reference
Pipe 3/4" & DN CJ ACR B280 B31.5 (B52-M) Note 1, 3 RL Refrigerant Liquid
1" & UP SJ ACR B280 B31.5 (B52-M) RS Refrigerant Suction
Fittings 3/4" & DN CJ CLorCK| B280 B31.5 (B52-M) HD Halocarbon Discharge
1" & UP SJ CLorCK | B280 B31.5 (B52-M)
Flanges All SJ FS
Unions All SJ CBR 500 Note 2
Couplings
ltem Size End Mat'l Stem Type Approvals Schedule Remarks
Treatment Class
Gate
Globe All SJ CBR B31.5 |GLV 10
Angle
Butterfly
Ball
Check All SJ CBR B31.5 | CV 19
Strainers
Notes
1. De-oxidize and dehydrate tubing, with ends factory sealed and identified by the IBI Group
manufacturer as being suitable for refrigeration service PIPING SPECIFICATION Maximum Temperature
2. Brass tail piece adaptor for copper tubing, forged steel flanges, steel bolts, bronze 300°F
nuts and asbestos-free fibre basket Refrigerant Maximum Pressure
3. Can be soft annealed or hard drawn to ASTM B280 400 PSIG
Issue 12/18/2002 [Checked  Ps MPS-6020
Rev: 1 Appr'd CD

Printed 10/18/2021 MPS-6020



City of Toronto 230524

AODA Upgrades Piping Specialties
IBl Group Project No. 122260 Page 1
1 General
1.1 SUMMARY

1.2

Section Includes

A Labour, Products, equipment and services necessary to complete the Work of
this section.
SUBMITTALS

Shop Drawings

A Submit Shop Drawings in accordance with Section 01 33 00.
2 Operation and Maintenance Data
A Submit printed operation instructions and maintenance data in

accordance with Section 01 33 00.

Products

THERMOMETERS AND PRESSURE GAUGES

General

A To match existing thermometers and pressure gauges
2 Scale Reading Units

A Thermometers to read (both Fahrenheit and Celsius) (Fahrenheit)
(Celsius) scale.

2 Pressure gauges to read (both psi and kPa) (psi) (kPa) scale.

3 Gauge stems and separable sockets of sufficient length to provide for
proper insertion in piping or equipment in which they are installed.

3 Products are identified by model designations from H.O. Trerice Co. and to be
used as a guide to establish standard of construction. Comparable Products are
acceptable from the following manufacturers:

A H.O. Trerice Company

2 Dresser Canada Inc. - Ashcroft
3 Weiss

4 Weksler - Baker Instruments

5 Winter's Thermogauges Limited

Direct Reading Thermometers
A Industrial 230 mm scale length, variable angle type, liquid filled, aluminum case

A H.O. Trerice Company - A400 series

Construction



City of Toronto 230524

AODA Upgrades Piping Specialties
IBl Group Project No. 122260 Page 2
2 Bi-metal dial type, 125 mm diameter, variable angle, stainless shell type 300

series case and stem with calibration screw.

3 H.O. Trerice Company - B85600 series

3 Remote Reading Thermometers
A 115 mm diameter, liquid filled or gas activated type, braided bronze armour over
copper capillary, stainless steel bulb and cast aluminum case for surface
mounting.
A H.O. Trerice Company - Series No. L80300 (liquid filled)
4 Thermometer Wells
A Provide wells in pipelines as follows:
A For copper pipe: Brass.
2 For steel pipe: Brass or stainless steel.
5 Conversion Kit
A Retrofit kit for converting wells of straight liquid filled thermometers to accept bi-
metal dial thermometers.
.6 Direct Reading Pressure Measurement
A Dial type, 100 mm diameter, glycerine liquid filled
A Case: Stainless steel type 304
2 Movement: Stainless steel
3 Tube and socket: Stainless steel type 304
4 Adjustable pointer
5 Two-way gauge cock
.6 Operating temperature range, glycerine: -17°C to +115°C (0°F to 240°F)
7 Operating temperature range, silicone: -34°C to +115°C (-30°F to 240°F)
.8 Accuracy: ASME B40.1 Grade 1A £1% full scale

9 H.O. Trerice Company - Series 700

g Differential pressure measurement at pumps, refrigeration machines and where shown
A Same as for direct reading pressure measurement, and:
A Maximum registering pointer
2 Impulse snubber
3 Three way switching valve
.8 Sanitary Direct Reading Pressure Measurement

Construction
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AODA Upgrades Piping Specialties
IBl Group Project No. 122260 Page 3
A Dial type, 100 mm diameter, food grade glycerine liquid filled
A Case and ring: Polished stainless steel type 316

2 Movement: Stainless steel type 316

3 Capsule and socket: Stainless steel type 316
4 Adjustable pointer
5

Operating temperature range, glycerine: -20°C to +100°C (-4°F to
+212°F)

.6 Accuracy: ASME B40.1 Grade 1A £1% full scale
7 Approvals: 3A and USDA
.8 H.O. Trerice Company - Series 700TALF

9 Test wells. For use with partial immersion laboratory type thermometers.
A Manufactured from bar stock or forged brass with cap and chain, compatible with
thermometers used.
2 Registered with Technical Standards and Safety Association, Boiler and
Pressure Vessel Safety Branch, and have C.R.N. Registration number.
A H.O. Trerice Company
22 STRAINERS AND FILTERS
A “Y” Pattern Strainers
A NPS 2 and under:
A “Y” pattern

2 Class 125 (860 kPa) bronze body

3 Screwed ends and screwed cleanout.
2 NPS 3 and larger:

A “Y” pattern

2 Class 125 (860 kPa) cast iron body

3 Flanged ends and bolted cleanout cap

4 Blow-off drain connection.
3 Screen material: 20 mesh stainless steel unless otherwise noted
4 Manufacturers:

A Erwel

2 Spirax Sarco

3 Streamflo

Construction



City of Toronto 230524
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4 Brooks — Hart

5 Meuller
2 Basket Strainers
A NPS 2 to 12, WOG service
A Single basket

2 Class 150 (1033 kPa) cast iron body with quick release cover

3 Bottom blow down valve
2 NPS 2 to 12, steam service
A Single basket

2 Class 125 (860 kPa) cast iron body with bolted cover

3 Bottom blow down valve
3 Basket Screens
A Stainless steel

2 NPS 2 and 3: 1.15 mm perforation mesh

3 NPS 4 and over: 3.2 mm perforation mesh
4 Manufacturers
A Erwel

Spirax Sarco

2
3 Streamflo
4

Brooks — Hart
5 Meuller
23 FLEX CONNECTIONS AND EXPANSION COMPENSATION
A Flexible Metal Hose Connections

A Size Application
A Steel piping: NPS %2 to NPS 14

2 Construction
A Corrugated inner hose of bronze or stainless steel.
2 Outer jacket of bronze or stainless steel braided wire mesh.
3 Screwed or female soldered end connections up to NPS 2.
4 Forged steel raised face flanged NPS 2% and above.

Construction
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5 Selected for 1034 kPa (150 psi) working pressure and 93°C (200°F)
working temperature.

.6 Designed to absorb 150 mm transverse movement.

4 Flexible length not less than six times nominal size.
3 Manufacturer

A Senior Flexonics (Canada) Limited

2 Piping Accessories Canada Ltd.
3 SSI Equipment Inc.
4 Anaconda Flexpipe

5 United Flexible Metallic Tubing (Canada) Limited

2 Flexible Rubber Expansion Joints

A Size Application
A Steel piping: NPS 172 to NPS 12

2 Construction
A Double arch, sphere design bellows
2 Composite three layer EPDM or neoprene with nylon reinforcement

construction

3 Floating flanges complete with control units.

4 Operating pressure: Minimum 860 kPa (125 psig)

5 Operating temperature: -10°C to +100°C (14°F to 212°F)
3 Manufacturer

A Senior Flexonics (Canada) Ltd - Style 102

2 SSI - model ATM

3 UniRoyal Rubber - Style 4140

3 Expansion Compensators (bellows type)
A Size Application
A Steel piping: NPS %4 to NPS 2

2 Copper piping: NPS % to NPS 3

2 Construction
A Pressure external to bellows.
2 Internal guides, limit stops and anti-torque device.

Construction
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AODA Upgrades Piping Specialties
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3 Copper pipe installation: Bronze construction with female solder type

ends.
4 Steel pipe installation: Steel construction with stainless steel bellows and

screwed ends.

5 Selected for 1035 kPa (150 psi) (1380 kPa (200 psi)) working pressure.

3 Manufacturers
A Senior Flexonics (Canada) Limited
2 Badger
3 Hyspan

4 Uncontrolled Type Expansion Joints

A Size Application
| Steel piping: NPS 2 to NPS 24

2 Construction
A Stainless steel bellows

2 Flanged ends

3 Suitable for axial extension and compression, lateral off-set, and angular
rotation

4 Temperature rating: -29°F to +426°C (-20°F to +800°F)
5 Selected for 1035 kPa (150 psi) (1380 kPa (200 psi)) steam working

pressure.
3 Manufacturers
A Senior Flexonics (Canada) Limited
2 Adsco Division - Yuba Industries Inc.
3 Hyspan

5 Ring Controlled Type Expansion Joints

A Size Application
A Steel piping: NPS 3 to NPS 24
2 Construction
A Stainless steel bellows, limit stops and guides

2 Reinforcing control rings
3 Flanged ends
4

Anchor type bases where required

Construction
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5 Temperature rating: -29°F to +426°C (-20°F to +800°F)

.6 Selected for 1035 kPa (150 psi) (1380 kPa (200 psi) 2070 (300 psig))
steam working pressure.

3 Manufacturers
A Senior Flexonics (Canada) Limited
2 Adsco Division - Yuba Industries Inc.
3 Hyspan

.6 Slip Type Expansion Joints

A Size Application
A Steel piping: NPS 1% to NPS 24
2 Construction
A Packing chamber, limit stops, lubrication fittings, or lubricant impregnated

packing rings

2 Adjustable packing gland or fixed packing gland arrangement with a
packing injection assembly

3 Slip pipe of hard chrome plated carbon steel to ASTM A53-82

4 Anchor base
3 Manufacturers
A Senior Flexonics (Canada) Ltd.

Rockwell
Yarway

2
3
4 United Flexible Metallic Tubing (Canada) Limited
5

Adsco
.6 Hyspan
24 MISCELLANEOUS
A Pressure Relief Valves
A ASME rated, selected of relieving flow at 25% above the working pressure.
2 Body construction and trim: To suit specific service.
3 Manufacturers
A STM Specialty Sales
2 Watts
3 Fisher

Construction
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4 Consolidated
2 Drain Valves

3

A NPS % brass sediment faucets with hose outlets
2 Manufacturers
A Emco 10740

2 Cambridge Brass 32W201

Execution

INSTALLATION - THERMOMETERS AND PRESSURE GAUGES

General
A Installation height: Not greater than 3 m from floor or platform.
2 Installation heights exceeding 3 m from floor or platform: Install remote reading

thermometers and gauges, with dial mounted at 1500 mm above floor or
platform, on steel or aluminum plate.

Thermometers
A Install thermometers in wells.
2 Install wells with extension necks in piping or equipment that is to be insulated.
3 Provide thermometers at inlet and outlet of:
A Domestic hot water tanks
2 Water heating and cooling coils
3 Water boilers
4 and as shown

4 Thermometer Ranges

SYSTEM SCALE RANGE

City water (-5° to 40°C) (25° to 100°F)
Domestic cold water (-5 °to 40°C) (25°to 100°F)

Domestic hot water (5° to 120°C) (40° to 180°F)

Hot water heating (5° to 115°C) (40° to 240°F)
(scheduled & constant temperature)

Pressure Gauges

A Selection
A Normal operating reading: Between one-half and two-thirds of full scale
or range and expected maximum and minimum readings are within
range.

Construction
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AODA Upgrades Piping Specialties
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2 Provide pressure gauges at inlet and outlet of:
A Domestic water heaters

Water heating and cooling coils

Water boilers

Pressure reducing valves

2

3

4 Water filters
5

.6 Pumps (pressure differential)
T

and as shown

3 For direct pressure measurement, provide for each gauge:

A One-quarter turn bronze ball valve complete with lever handle

2 Pressure snubber

3 Syphons for gauges in steam service

4 Isolation diaphragms where shown for gauges in corrosive service
4 For differential pressure measurement, provide for each gauge:

A Three-way three position (left-off-right) switching valve with lever handle

2 Pressure snubber

3 Impulse dampener

4 Syphons for gauges in steam service

5 Isolation diaphragms where shown for gauges in corrosive service

4 Test Plugs

A Provide test plugs for temporary insertion of thermometers and pressure gauges
at locations shown on Drawings.

3.2 INSTALLATION - STRAINERS AND FILTERS

A “Y” Strainers

A Horizontal installation: Install with minimum 300 mm clearance between bottom
of strainer and any obstruction.

2 Vertical installation: Install with basket drain pointing down, and with minimum
300 mm clearance between bottom of strainer and any obstruction.
3 Provide drain valve complete with chain and cap on NPS 3 and larger strainers.
4 Remove baskets, clean and replace at time of building handover.
2 Basket Strainers
A Install basket strainers with minimum of 450 mm clearance above strainer.

Construction
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AODA Upgrades Piping Specialties
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2 Provide pipe supports on piping immediately adjacent to strainer; do not directly
support strainer, or have adjacent piping supported through the strainer.
3 Remove baskets, clean and replace at time of building handover.
3 Automatic Back-Wash Filters
A Install automatic backwash filters in accordance with manufacturer’s
recommendations.
2 Provide drain to back-wash drain connection and pipe to floor drain. (Pipe-up
domestic cold water connection).
3.3 INSTALLATION - FLEX CONNECTIONS AND EXPANSION COMPENSATION
A Selection Criteria
A Provide manufactured expansion compensation units where shown on Drawings.
2 Provide expansion loops where shown on Drawings.
3 Select expansion joints to compensate for thermal expansion in pipe between

anchors with not less than 25% safety factor calculating expansion from -18°C
(0°F) ambient up to maximum possible operating fluid temperature, but not less
than 93°C (200°F).

2 Provision of expansion joints and flex connections:
A Flexible Metal Hoses
A On suction and discharge connections of domestic water booster pumps.
2 On suction and discharge connections of base mounted double suction
pumps.
3 On discharge connections of sump and sewage pumps.
4 In steam, hot water, chilled water, or glycol piping connections to coils

and humidifiers in air supply units when units, or sections of units to
which piping is connected, are supported or suspended by means of
springs or isolation pads.

5 On piping connections to domestic hot water tanks.
.6 Cooling tower supply and return connections at tower.

2 Flexible Rubber Expansion Joint

A Cooling tower supply and return piping connections at pump.
2 Above ground drainage piping where shown on Drawings.
3 Expansion Compensators
A Bgrg%stic hot water supply and recirculation piping up to and including

2 Heating system piping up to and including NPS 2 size.
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3 Compressed air, maximum 860 kPa (125 psig).

4 Uncontrolled Type Expansion Joints
A Domestic hot water and recirculating water piping NPS 3% size and
larger.

2 Heating system piping NPS 2% size and larger.
5 Ring Controlled Type Expansion Joints Slip Type

A High pressure steam piping over 100 kPa (15 psig).
.6 Slip Joints

A High temperature hot water over 100°C (212°F).
7 Expansion joint installation:
A Provide pipe guides for each expansion joint using two guides on each

side of and adjacent to joint.

2 Refer to Section 15060 for pipe guides.

3 Guide may be omitted between joint and anchor where an anchor is
located within 900 mm of expansion joint.

4 Provide anchors consisting of structural steel angles, channels, or plates
secured to building structure.

.8 Flexible metal hose connection installation:

N Support or guide piping firmly adjacent to flexible connections and
prevent pipes from swaying.

2 At steam coils locate hoses between control valve and coil on steam
supply side and on main condensate line leaving coil or bank of coils on
return side.

3 At chilled and/or hot water coils locate hoses on supply side between
strainer and coil and on return side between coil and control valve.

3.4 INSTALLATION - MISCELLANEOUS
A Pressure Relief Valves
A Install relief valves downstream of pressure reducing valves, and on pressure
vessels where shown.
2 Provide discharge elbow drain, and pipe drain with NPS 34 pipe to nearest floor
drain.
3 Terminate relief vent up through roof, at height as follows:
A 900 mm for water systems below 92°C (200°F).
2 1800 mm for water and steam systems above 92°C (200°F).
2 Drain Valves
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N Provide at:
A Low points of water piping systems in order to completely drain each
system.

2 Cooling and heating coils.

3 Reheat coils where detailed on Drawings.

4 Other locations as shown.

End of Section
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1.1

1.2

General
SUMMARY
A Section Includes

A Labour, Products, equipment and services necessary to complete the Work of
this section.

SUBMITTALS
A Shop Drawings
A Submit Shop Drawings in accordance with Section 01 33 00.

2 Submit Layout Drawings showing each type and placement of manufactured,
pre-fabricated roof piping support system. Submit details for fixing roofing pad to
roof.

Products
MATERIALS
A Acceptable Manufacturers
A Hangers:
A Anvil
2 Myatt
3 Carpenter & Paterson
4 Hunt
5 B-Line

.6 Taylor Pipe Supports

2 Insulation shields:
A Anvil
2 Myatt

3 Pipe Shields Inc.

4 Taylor Pipe Supports

2 Lower Attachment
A Clevis hanger — steel pipe
A Standard weight black steel clevis hangers with level adjustment and
locknut.

2 Anvil figures 260 and 300.

3 For figure 260, provide clevis bolt spacer on insulated piping.
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2 Clevis hanger — copper pipe
A Light weight black steel clevis hangers with copper colored finish and

plastic insert to suit local authority requirements, with level adjustment
and locknut (double bottom locknut).

2 Anvil figure CT-65.

3 Roller hanger
A Adjustable roller type hangers with locknuts.
2 Rollers of sufficient width to clear the outside diameter of the insulation
on the piping.
3 Support rollers at both ends, either by a yoke, swivel type hanger or by

two adjustable rods with locknuts (double locknuts).

4 Anvil figure 177 or 171 as applicable.

3 Insulation Protection
A Insulation saddles, for welding to pipe:
A Anvil figure 160-165 as applicable.
2 Insulation shields
A Either shop fabricated, or manufactured plates of the size required to

properly fit the outside diameter of the pipe insulation.

2 Anvil figure167, modified with holes at each end to suit 12 mm wide.
Stainless steel band clamps.

3 Shop-fabricate bearing plates conforming to the following table for
various pipe sizes:

Pipe Size (NPS) Length of Plate Thickness of Plate
mm mm (gauge)
Y2t0 2 300 1.2 (18)
3to4 300 1.52 (16)
6 450 1.52 (16)
8 and over 600 1.9 (14)
4 Form the bearing plates to the O.D. of the adjoining pipe insulation and

extend the plate up to the horizontal centre line of the pipe.

4 Middle Attachment

A Machine threaded rods
A Black steel finish in concealed areas.
2 Galvanized finish in mechanical rooms and exposed areas.
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5 Upper Attachments
A Beam clamps:

A Malleable iron C-clamp with retaining clip, FM approved: Anvil figure 87,
NPS 7% to NPS 2; maximum load: 180 kg.

2 Malleable beam clamp FM approved: Anvil figure 218, NPS 2% to
NPS 8; maximum load: 540 kg