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Part 1
1.1

1.2

General

Action and informational submittals

Submit in accordance with Section 01 33 00 - Submittal Procedures.

Closeout submittals

Submit in accordance with Section 01 78 00 - Closeout Submittals.

Operation and Maintenance Data: submit operation and maintenance data to
Departmental Representative for incorporation into manual.

A Operation and maintenance manual approved by, and final copies deposited
with, Departmental Representative before final inspection.
2 Operation data to include:

A

Control schematics for systems including environmental controls.

2 Description of systems and their controls.

3 Description of operation of systems at various loads together with reset
schedules and seasonal variances.

A4 Operation instruction for systems and component.

5 Description of actions to be taken in event of equipment failure.

.6 Valves schedule and flow diagram.

7 Colour coding chart.

3 Maintenance data to include:

A Servicing, maintenance, operation and trouble-shooting instructions for
each item of equipment.

2 Data to include schedules of tasks, frequency, tools required and task
time.

A4 Performance data to include:

A Equipment manufacturer's performance datasheets with point of
operation as left after commissioning is complete.

2 Equipment performance verification test results.

3 Special performance data as specified.

A4 Testing, adjusting and balancing reports as specified in Section
23 05 93 - Testing, Adjusting and Balancing for HVAC.

5 Approvals:

A Submit 2 copies of draft Operation and Maintenance Manual to
Departmental Representative for approval. Submission of individual
data will not be accepted unless directed by Departmental
Representative.

2 Make changes as required and re-submit as directed by Departmental
Representative.

.6 Additional data:

A

Prepare and insert into operation and maintenance manual additional
data when need for it becomes apparent during specified
demonstrations and instructions.
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7 Site records:

A Departmental Representative will provide 1 set of reproducible
mechanical drawings. Provide sets of white prints as required for each
phase of work. Mark changes as work progresses and as changes
occur. Include changes to existing mechanical systems, control
systems and low voltage control wiring.

2 Transfer information weekly to reproducibles, revising reproducibles to
show work as actually installed.

3 Use different colour waterproof ink for each service.
4 Make available for reference purposes and inspection.
.8 As-built drawings:
A Prior to start of Testing, Adjusting and Balancing for HVAC, finalize

production of as-built drawings.

2 Identify each drawing in lower right hand corner in letters at least 12
mm high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS
INSTALLED" (Signature of Contractor) (Date).

3 Submit to Departmental Representative for approval and make
corrections as directed.

A4 Perform testing, adjusting and balancing for HVAC using as-built
drawings.
5 Submit completed reproducible as-built drawings with Operating and
Maintenance Manuals.
.9 Submit copies of as-built drawings for inclusion in final TAB report.
1.3 Maintenance material submittals
A Submit in accordance with Section 01 78 00 - Closeout Submittals.
2 Furnish spare parts as follows:
A One set of packing for each pump.
2 One casing joint gasket for each size pump.
3 One glass for each gauge glass.
3 Provide one set of special tools required to service equipment as recommended by
manufacturers.
4 Furnish one commercial quality grease gun, grease and adapters to suit different types of

grease and grease fittings.

1.4 Delivery, storage and handling
A Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

3 Storage and Handling Requirements:

A Store materials in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.
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2 Store and protect all equipment from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
Part 2 Products
21 Not used
Not used.
Part 3 Execution
3.1 Examination

3.2

3.3

3.4

3.5

Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for operations and installation in accordance
with manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.

Painting repairs and restoration

Prime and touch up marred finished paintwork to match original.
Restore to new condition, finishes which have been damaged.

System cleaning

Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork
and air handling units.

Field quality control

Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control
and submit report as described in PART 1 -ACTION AND INFORMATIONAL
SUBMITTALS.

Demonstration
In accordance with Sections 01 79 00 Demonstration and Training and 01 79 00.13
Demonstration and Training for Building Commissioning

Departmental Representative will use equipment and systems for test purposes prior to
acceptance. Supply labour, material, and instruments required for testing.

Trial usage to apply to following equipment and systems:
A Chilled water system.

Supply tools, equipment and personnel to demonstrate and instruct operating and
maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing
of all systems and equipment during regular work hours, prior to acceptance.

Use operation and maintenance manual, as-built drawings, and audio-visual aids as part
of instruction materials.
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3.6

3.7

Instruction duration time requirements as specified in appropriate sections.

Departmental Representative will record these demonstrations on video tape for future
reference.

Cleaning

Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.
A Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.

Waste Management: separate waste materials for reuse and recycling in accordance
with Section 01 74 19 - Waste Management and Disposal.

A Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

Protection

Protect equipment and systems openings from dirt, dust, and other foreign materials with
materials appropriate to system.

Q End of Section
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Part 1
1.1

1.2

1.3

Part 2
2.1

Part 3
3.1

General

Reference standards

CSA Group (CSA):

A CSA S350 M1980 (R2003), Code of Practice for Safety in Demolition of
Structures.

Definitions

Demolish: Detach items from existing construction and legally dispose of items off site,
unless indicated as removed and salvaged, or removed and reinstalled.

Remove: Planned deconstruction and disassembly of electrical items from existing
construction including removal of conduit, junction boxes, cabling and wiring from
electrical component to panel taking care not to damage adjacent assemblies designated
to remain; legally dispose of items off site, unless indicated as removed and salvaged, or
removed and reinstalled.

Existing to Remain: Existing items of construction that are not removed and that are not
otherwise indicated as being removed and salvaged, or removed and reinstalled.

Hazardous Substances: Dangerous substances, dangerous goods, hazardous
commodities and hazardous products may include asbestos, mercury and lead, PCB's,
poisons, corrosive agents, flammable substances, radioactive substances, or other
material that can endanger human health or wellbeing or environment if handled
improperly as defined by the Federal Hazardous Products Act (RSC 1985) including
latest amendments.

Administrative requirements

Coordination: Coordinate work of this Section to avoid interference with work by other
Sections.

Products

Materials

Plumbing Repair Materials: Use only new materials required for completion or repair
matching materials damaged during performance of work of this Section; new materials
are required to meet assembly or system characteristics as existing systems indicated to
remain and carry CSA approval labels required by the Authority Having Jurisdiction.

Execution

Preparation

Protection of Existing Systems to Remain: Protect systems and components indicated to
remain in place during selective demolition operations and as follows:

A Prevent movement and install bracing to prevent settlement or damage of
adjacent services and parts of existing buildings scheduled to remain.
2 Notify Departmental Representative and cease operations where safety of

buildings being demolished, adjacent structures or services appears to be
endangered and await additional instructions before resuming demolition work
specified in this Section.
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3.2

3
4

Prevent debris from blocking drainage inlets.
Protect mechanical systems that must remain in operation.

Protection of Building Occupants: Sequence demolition work so that interference with the
use of the building by the Departmental Representative and users is minimized and as

follows:
A

Prevent debris from endangering the safe access to and egress from occupied
buildings.

2 Notify Departmental Representative and cease operations where safety of
occupants appears to be endangered and await additional instructions before
resuming demolition work specified in this Section.

Execution

Demolition: Coordinate requirements of this Section with information contained in Section
02 41 00.08 Demolition - minor works and as follows:

A

Disconnect and cap mechanical services in accordance with requirements of
local Authority Having Jurisdiction.

Do not disrupt active or energized utilities without approval of the Departmental
Representative.

At end of each day's work, leave worksite in safe condition.
Perform demolition work in a neat and workmanlike manner:

A Remove any tools or equipment after completion of work, and leave
site clean and ready for subsequent renovation work.
2 Repair and restore damages caused as a result of work of this Section

to match existing materials and finishes.
Q End of Section
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Part 1 General
1.1 Reference standards
A ASTM International (ASTM)
A ASTM A126-04 (2009), Standard Specification for Gray Iron Castings for
Valves, Flanges and Pipe Fittings.
2 ASTM B62-09, Standard Specification for Composition Bronze or Ounce Metal
Castings.
2 CSA Group (CSA)
A CSA-B64 Series-11, Backflow Preventers and Vacuum Breakers.
2 CSA B79-08, Commercial and Residential Drains and Cleanouts.
3 CAN/CSA-B356-10, Water Pressure Reducing Valves for Domestic Water
Supply Systems.
3 National Research Council Canada (NRC)
A National Plumbing Code of Canada 2015 (NPC).
1.2 Action and informational submittals
A Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for

plumbing products and include product characteristics, performance criteria,
physical size, finish and limitations.

1.3 Closeout submittals

A Submit in accordance with Section 01 78 00 - Closeout Submittals.

2 Operation and Maintenance Data: submit operation and maintenance data for plumbing
specialties and accessories for incorporation into manual.

A Description of plumbing specialties and accessories, giving manufacturers
name, type, model, year and capacity.

2 Details of operation, servicing and maintenance.
3 Recommended spare parts list.

1.4 Delivery, storage and handling

A Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

3 Storage and Handling Requirements:

A Store materials in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.

2 Store and protect plumbing materials from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
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Part 2
2.1

A
2.2

A

2

3

A4

5
Part 3
3.1

A
3.2

A
3.3

A

2
3.5

A
3.6

A
3.7

Products

Back flow preventers

Preventers: to CSA-B64 Series, application reduced pressure principle type.

Water meters

Type: Multi-jet water meter
Capacity: 0.63 L/s.

Output signal: Pulse output with frequency proportional to flow rate. One pulse per 37
liters. Analog readout with 24 volt dry contact.

Maximum pressure drop: 14 kPa
Connection: threaded.

Execution

Examination

Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for plumbing specialties and accessories
installation in accordance with manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.

3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.

Manufacturer's instructions

Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
data sheet.

Installation

Install in accordance with local authority having jurisdiction and National Plumbing Code
of Canada (NPC).

Install in accordance with manufacturer's instructions and as specified.

Back flow preventers

Install in accordance with CSA-B64 Series, where indicated and elsewhere as required
by code.

Water meters

Install in the Chiller system as indicated.

Start-up

General:
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A In accordance with Section 01 91 13 - General Commissioning Requirements:
General Requirements, supplemented as specified herein.

Timing: start-up only after:

A Pressure tests have been completed.

2 Disinfection procedures have been completed.

3 Certificate of static completion has been issued.

4 Water treatment systems operational.

Provide continuous supervision during start-up.

3.8 Testing and adjusting

General:

A Test and adjust plumbing specialties and accessories in accordance with
Section 01 91 13 - General Commissioning Requirements: General
Requirements, supplemented as specified.

Timing:

A After start-up deficiencies rectified.

2 After certificate of completion has been issued by authority having jurisdiction.

Application tolerances:

A Pressure at fixtures: +/- 70 kPa.

2 Flow rate at fixtures: +/- 20%.

Adjustments:

A Verify that flow rate and pressure meet design criteria.

2 Make adjustments while flow rate or withdrawal is (1) maximum and (2) 25% of
maximum and while pressure is (1) maximum and (2) minimum.

Vacuum breakers, backflow preventers, backwater valves:

A Test tightness, accessibility for O&M of cover and of valve.

2 Simulate reverse flow and back-pressure conditions to test operation of vacuum
breakers, backflow preventers.

3 Verify visibility of discharge from open ports.

Access doors:

A Verify size and location relative to items to be accessed.

Strainers:

A Clean out repeatedly until clear.

2 Verify accessibility of cleanout plug and basket.

3 Verify that cleanout plug does not leak.

Water meters:

A Verify location and accessibility.

2 Test metre reading accuracy.

3.9 Closeout activities

Commissioning Reports: in accordance with Section 01 91 13 - General Commissioning
Requirements: reports, supplemented as specified.
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2 Training: provide training in accordance with Section 01 91 13 - General Commissioning
Requirements: Training of O&M Personnel, supplemented as specified.

3.10 Cleaning

A Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.
A Leave Work area clean at end of each day.

2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.

3 Waste Management: separate waste materials for recycling and reuse in accordance
with Section 01 74 19 - Waste Management and Disposal.

A Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

3.11 Protection

A Protect installed products and components from damage during construction.

2 Repair damage to adjacent materials caused by plumbing specialties and accessories
installation.

Q End of Section



