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Part 1 General
1.1 WORK COVERED BY CONTRACT DOCUMENTS

1.2

13

14

Work of this Contract comprises excavation and waterproofing of the foundation walls
and grade beams, a perimeter drainage system, grading and landscaping of the site. The
building is located in Regina, Saskatchewan.

WORK SEQUENCE

The General Contractor will be responsible for the coordination of all work.

CONTRACTOR USE OF PREMISES

Coordinate use of premises under direction of Departmental Representative.

Obtain and pay for use of additional storage or work areas needed for operations under
this Contract.

Cooperate with other contractors employed by the Departmental Representative for other
work within the building.

EXISTING SERVICES

Notify, Departmental Representative and utility companies of intended interruption of
services and obtain required permission.

Where Work involves breaking into or connecting to existing services carry out work at
times as directed by governing authorities with minimum disturbance to pedestrian and
vehicular traffic.

Establish location and extent of service lines in area of work before starting Work.
Locations of utilities shown on drawings are approximate. Notify Departmental
Representative of findings.

Provide adequate bridging over trenches which cross sidewalks or roads to permit normal
traffic.

Where unknown services are encountered, immediately advise Departmental
Representative and confirm findings in writing.

Protect, relocate or maintain existing active services. When inactive services are
encountered, cap off in manner approved by authorities having jurisdiction.

Record locations of maintained, re-routed, and abandoned service lines.

Construct barriers in accordance with Section 01 56 00 - Temporary Barriers and
Enclosures.

END OF SECTION
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Part 1
1.1

1.2

General
SPECIAL REQUIREMENTS

Ensure that Contractor personnel employed on site become familiar with and obey
regulations including safety, fire, traffic and security regulations.

Keep within limits of work and avenues of ingress and egress.

RCMP SECURITY CLEARANCE REQUIREMENTS (LAW ENFORCEMENT
CHECKS)

After interim completion of the project, all personnel engaged in the execution of the work
on the interior of an RCMP occupied and/or unoccupied building shall have at a
minimum, the requisite RCMP Reliability (RRS) clearance.

A minimum of four months prior to interim completion of the project, the Contractor shall
prepare and submit the following attached requisite forms and documents for an RRS
clearance, for each Contractor employee and sub-contractor employee to be engaged in the
work on the interior of an occupied and/or unoccupied building after interim completion
of the project:

RCMP Contractor/Consultant Information Sheet
TBS 330-23e — Personnel Screening, Consent and Authorization Form
TBS 330-60e — Security Clearance Form

Security/Reliability Interview Pre-Interview Questionnaire

N T

Also, contractor’s employees and sub-contractor employees must include with their
completed requisite forms, the following documents:

1 Valid government issued photo identification: photocopy of front and back of
document (photo must be clear), certified to be a true copy by their supervisor or
colleague. Examples of government issued photo identification include Driver’s
License, Passport or Treaty card.

2 Birth certificate: photocopy of front and back of document, certified to be a true
copy by their supervisor or colleague.

3 Two sets of roll and ink fingerprints on Form C-216 (Contractor cost):
Fingerprints must be taken/obtained from a Corp of Commissionaires office.

4 Two current Passport Style Photographs (Contractor cost).

In addition to the requirements noted in .3 above, Contractor employees and sub-
contractor employees must undertake the following additional clearance requirements to
obtain the RCMP Reliability Status clearance:

1 Undertaking of a Reliability interview as scheduled by the RCMP.

To eliminate delays in the clearance process, all clearance forms/documents completed by
the Contractor’s employees and sub-contractor employees MUST be reviewed by the
Contractor to ensure that all requested information has been provided, prior to submitting
documents to the RCMP. The RCMP will not accept/cannot process documents with
ANY requested information missing as per instruction sheets provided — NO
EXCEPTIONS (ie. no abbreviations on documents anywhere ie. “AB”, “CA”). All
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1.3

incomplete forms will be returned to the Contractor (ensure instructions for completion of

documents noted in .2 above are read and followed by each applicant, prior to submitting

to the RCMP).

The Contractor should batch the fully completed submissions, based on priority work on
site and allow for a minimum eighty (80) working days processing time in the project
schedule for the review to occur (from the date the “fully completed” documents are
received by the RCMP). The inability to submit the fully completed requisite forms and
documents will not be reason for an extension to the project schedule or additional
compensation.

After interim completion of the project, the Contractor’s employees and sub-contractor
employees shall only mobilize in the interior of an occupied and/or unoccupied building,
once the requisite RCMP RRS clearance has been granted.

BUILDING SMOKING ENVIRONMENT

Comply with smoking restrictions. No smoking will be allowed in or around the building.
Smoking is allowed only in areas indicated by Departmental Representative.

END OF SECTION
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Part 1 General
1.1 ADMINISTRATIVE

1.2

Project meetings will be scheduled throughout the progress of the work and at the call of
Departmental Representative.

Provide physical space and make arrangements for meetings.
The Consultant shall chair meetings.

Representative of Contractor, Subcontractor and suppliers attending meetings will be
qualified and authorized to act on behalf of party each represents.

PRECONSTRUCTION MEETING

Within 10 days after award of Contract, request a meeting of parties in contract to discuss
and resolve administrative procedures and responsibilities.

Agenda to include:

1 Appointment of official representative of participants in the Work.

Schedule of Work: in accordance with Section 01 32 16 - Construction Progress
Schedules - Bar (GANTT) Chart.

3 Schedule of submission of shop drawings, samples, colour chips. Submit
submittals in accordance with Section 01 33 00 - Submittal Procedures.

4 Requirements for temporary facilities, offices, storage sheds, utilities, fences in
accordance with Section 01 52 00 - Construction Facilities.

5 Delivery schedule of specified equipment.

.6 Site security in accordance with Section 01 56 00 - Temporary Barriers and
Enclosures.

T Proposed changes, change orders, procedures, approvals required, mark-up
percentages permitted, time extensions, overtime, administrative requirements.

8 Owner provided products and work.

9 Record drawings in accordance with Section 01 33 00 - Submittal Procedures.

.10 Maintenance manuals in accordance with Section 01 78 00 - Closeout Submittals.

A1 Take-over procedures, acceptance, warranties in accordance with Section
01 78 00 - Closeout Submittals.

12 Monthly progress claims, administrative procedures, photographs, hold backs.
13 Appointment of inspection and testing agencies or firms.
14 Insurances, transcript of policies.
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1.3 PROGRESS MEETINGS

During course of Work, progress meetings will be held on a regular basis. Schedule to be
determined.

Contractor, major Subcontractors involved in Work, Departmental Representative,
Consultant and Owner’s representatives are to be in attendance.

Minutes of meetings will be recorded by the Consultant. Minutes will be distributed by
the Consultant. The Contractor will be responsible for distributing the Minutes to their
sub-trades and suppliers when applicable.

Agenda to include the following:

© o N Ur WP
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Review, approval of minutes of previous meeting.

Review of Work progress since previous meeting.

Field observations, problems, conflicts.

Problems which impede construction schedule.

Review of off-site fabrication delivery schedules.

Corrective measures and procedures to regain projected schedule.
Revision to construction schedule.

Progress schedule, during succeeding work period.

Review submittal schedules: expedite as required.

Maintenance of quality standards.

Review proposed changes for affect on construction schedule and on completion
date.

Other business.

END OF SECTION
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Part 1 General
1.1 DEFINITIONS

1.2

Activity: element of Work performed during course of Project. Activity normally has
expected duration, and expected cost and expected resource requirements. Activities can
be subdivided into tasks.

Bar Chart (GANTT Chart): graphic display of schedule-related information. In typical
bar chart, activities or other Project elements are listed down left side of chart, dates are
shown across top, and activity durations are shown as date-placed horizontal bars.
Generally Bar Chart should be derived from commercially available computerized project
management system.

Baseline: original approved plan (for project, work package, or activity), plus or minus
approved scope changes.

Construction Work Week: Monday to Friday, inclusive, will provide five day work week
and define schedule calendar working days as part of Bar (GANTT) Chart submission.

Duration: number of work periods (not including holidays or other nonworking periods)
required to complete activity or other project element. Usually expressed as workdays or
workweeks.

Master Plan: summary-level schedule that identifies major activities and key milestones.
Milestone: significant event in project, usually completion of major deliverable.

Project Schedule: planned dates for performing activities and the planned dates for
meeting milestones. Dynamic, detailed record of tasks or activities that must be
accomplished to satisfy Project objectives. Monitoring and control process involves
using Project Schedule in executing and controlling activities and is used as basis for
decision making throughout project life cycle.

Project Planning, Monitoring and Control System: overall system operated by
Departmental Representative to enable monitoring of project work in relation to
established milestones.

REQUIREMENTS

Ensure Project Schedule and Detail Schedules are practical and remain within specified
Contract duration.

Plan to complete Work in accordance with prescribed milestones and time frame.

Limit activity durations to maximum of approximately 10 working days, to allow for
progress reporting.

Ensure that it is understood that Award of Contract or time of beginning, rate of progress,
Interim Certificate and Final Certificate as defined times of completion are of essence of
this contract.



Project CONSTRUCTION PROGRESS SCHEDULE Section 01 32 16
20/2014 - BAR (GANTT) CHART

Page 2 of 2
1.3 SUBMITTALS

14

15

1.6

Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

Submit to Departmental Representative within 7 working days of Award of Contract Bar
(GANTT) Chart as Master Plan for planning, monitoring and reporting of project
progress.

PROJECT MILESTONES

Project milestones form interim targets for Project Schedule.

| Project milestone will be identified through discussion with the Contractor and
Departmental Representative at the outset of the project.

PROJECT SCHEDULE REPORTING
Update Project Schedule on bi-weekly basis reflecting activity changes and completions,

as well as activities in progress.

Include as part of Project Schedule, narrative report identifying Work status to date,
comparing current progress to baseline, presenting current forecasts, defining problem
areas, anticipated delays and impact with possible mitigation.

PROJECT MEETINGS

Discuss Project Schedule at regular site meetings, identify activities that are behind
schedule and provide measures to regain slippage. Activities considered behind schedule
are those with projected start or completion dates later than current approved dates shown
on baseline schedule.

END OF SECTION
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11

1.2

.10

ADMINISTRATIVE

Submit to Departmental Representative submittals listed for review. Submit promptly and
in orderly sequence to not cause delay in Work. Failure to submit in ample time is not
considered sufficient reason for extension of Contract Time and no claim for extension
by reason of such default will be allowed.

Do not proceed with Work affected by submittal until review is complete.
Present shop drawings, product data, samples and mock-ups in SI Metric units.

Where items or information is not produced in SI Metric units converted values are
acceptable.

Review submittals prior to submission to Departmental Representative. This review
represents that necessary requirements have been determined and verified, or will be, and
that each submittal has been checked and co-ordinated with requirements of Work and
Contract Documents. Submittals not stamped, signed, dated and identified as to specific
project will be returned without being examined and considered rejected.

Notify Departmental Representative, in writing at time of submission, identifying
deviations from requirements of Contract Documents stating reasons for deviations.

Verify field measurements and affected adjacent Work are co-ordinated.

Contractor's responsibility for errors and omissions in submission is not relieved by
Departmental Representative's review of submittals.

Contractor's responsibility for deviations in submission from requirements of Contract
Documents is not relieved by Departmental Representative review.

Keep one reviewed copy of each submission on site.

SHOP DRAWINGS AND PRODUCT DATA

The term "shop drawings" means drawings, diagrams, illustrations, schedules,
performance charts, brochures and other data which are to be provided by Contractor to
illustrate details of a portion of Work.

Submit where required in the specifications, shop drawings bearing stamp and signature
of qualified professional engineer registered or licensed in Province of Saskatchewan,
Canada.

Indicate materials, methods of construction and attachment or anchorage, erection
diagrams, connections, explanatory notes and other information necessary for completion
of Work. Where articles or equipment attach or connect to other articles or equipment,
indicate that such items have been co-ordinated, regardless of Section under which
adjacent items will be supplied and installed. Indicate cross references to design drawings
and specifications.

Allow 7 days for Departmental Representative's review of each submission.
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5 Adjustments made on shop drawings by Departmental Representative are not intended to
change Contract Price. If adjustments affect value of Work, state such in writing to
Departmental Representative prior to proceeding with Work.

.6 Make changes in shop drawings as Departmental Representative may require, consistent
with Contract Documents. When resubmitting, notify Departmental Representative in
writing of revisions other than those requested.

v Accompany submissions with transmittal letter, containing:

1 Date.

2 Project title and number.

3 Contractor's name and address.

4 Identification and quantity of each shop drawing, product data and sample.

5 Other pertinent data.

8 Submissions include:

1 Date and revision dates.

2 Project title and number.

3 Name and address of:

1 Subcontractor.
2 Supplier.
3 Manufacturer.

4 Contractor's stamp, signed by Contractor's authorized representative certifying
approval of submissions, verification of field measurements and compliance with
Contract Documents.

5 Details of appropriate portions of Work as applicable:

1 Fabrication.

2 Layout, showing dimensions, including identified field dimensions, and
clearances.

3 Setting or erection details.

4 Capacities.

5 Performance characteristics.

.6 Standards.

v Operating weight.

8 Wiring diagrams.

9 Single line and schematic diagrams.

.10 Relationship to adjacent work.

9 After Departmental Representative's review, distribute copies.

10 Submit 6 copies of shop drawings for each requirement requested in specification
Sections and as Departmental Representative may reasonably request.

A1 Submit 6 copies of product data sheets or brochures for requirements requested in

specification Sections and as requested by Departmental Representative where shop
drawings will not be prepared due to standardized manufacture of product.
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A2

A3

14

15

.16

A7

18

19

.20

Submit 6 copies of test reports for requirements requested in specification Sections and as
requested by Departmental Representative.

1 Report signed by authorized official of testing laboratory that material, product
or system identical to material, product or system to be provided has been tested
in accord with specified requirements.

2 Testing must have been within 3 years of date of contract award for project.

Submit 6 copies of certificates for requirements requested in specification Sections and as
requested by Departmental Representative.

1 Statements printed on manufacturer's letterhead and signed by responsible
officials of manufacturer of product, system or material attesting that product,
system or material meets specification requirements.

2 Certificates must be dated after award of project contract complete with project
name.

Submit 6 copies of manufacturer’s instructions for requirements requested in
specification Sections and as requested by Departmental Representative.

1 Pre-printed material describing installation of product, system or material,
including special notices and Material Safety Data Sheets concerning
impedances, hazards and safety precautions.

Submit 6 copies of manufacturer's Field Reports for requirements requested in
specification Sections and as requested by Departmental Representative.

A Documentation of the testing and verification actions taken by manufacturer's
representative to confirm compliance with manufacturer's standards or
instructions.

Submit 6 copies of Operation and Maintenance Data for requirements requested in
specification Sections and as requested by Departmental Representative.

Delete information not applicable to project.
Supplement standard information to provide details applicable to project.

If upon review by Departmental Representative, no errors or omissions are discovered or
if only minor corrections are made, copies will be returned and fabrication and
installation of Work may proceed. If shop drawings are rejected, noted copy will be
returned and resubmission of corrected shop drawings, through same procedure indicated
above, must be performed before fabrication and installation of Work may proceed.

The review of shop drawings by Departmental Representative is for sole purpose of
ascertaining conformance with general concept.

1 This review shall not mean that Departmental Represenetaive approves detail
design inherent in shop drawings, responsibility for which shall remain with
Contractor submitting same, and such review shall not relieve Contractor of
responsibility for errors or omissions in shop drawings or of responsibility for
meeting requirements of construction and Contract Documents.

2 Without restricting generality of foregoing, Contractor is responsible for
dimensions to be confirmed and correlated at job site, for information that
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pertains solely to fabrication processes or to techniques of construction and
installation and for co-ordination of Work of sub-trades.

21 Electronic submission of Shop Drawings

1 Electronic Shop Drawings (PDF format) shall not exceed 11x17 actual size.
Electronic transfer of shop drawings relies on Architect and Engineering
Consultants to print a record copy for their files - this can be done providing shop
drawings do not exceed 11x17. Larger shop drawings would require hard copies

for review.

2 General Contractor to review shop drawing and place their electronic stamp
signifying review.

3 General Contractor to email all shop drawings to Architect with copy to
Engineering Consultant as applicable.

4 Engineering Consultant to review and place their electronic stamp / marks up,
then email to Architect only (Engineering Consultant will not copy anyone else).

5 Architect to check for coordination and transmit reviewed shop drawings by

email to General Contractor.

13 SAMPLES

1 Submit for review samples in duplicate as requested in respective specification Sections.
Label samples with origin and intended use.

2 Deliver samples prepaid to Departmental Representative's business address.

3 Notify Departmental Representative in writing, at time of submission of deviations in
samples from requirements of Contract Documents.

4 Where colour, pattern or texture is criterion, submit full range of samples.

5 Adjustments made on samples by Departmental Representative are not intended to
change Contract Price. If adjustments affect value of Work, state such in writing to
Departmental Representative prior to proceeding with Work.

.6 Make changes in samples which Departmental Representative may require, consistent
with Contract Documents.

T Reviewed and accepted samples will become standard of workmanship and material
against which installed Work will be verified.

1.4 MOCK-UPS

| Erect mock-ups in accordance with 01 45 00 - Quality Control and as specified in each
applicable Section.

END OF SECTION
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1.1 SITE PROTECTION

1.2

13

14

15

Prevent damage to all existing items which are to remain (e.g. fencing, signs, trees, shrubs,
turf, natural features, buildings, asphalt, surface or underground utility lines). Make good any
damage.

Preserve and protect existing benchmarks and survey monuments. Inform Departmental
Representative immediately if benchmarks or survey monuments are encountered during
construction. Make good any damage.

FINES AND PENALTIES
Abuse to any plant material or unauthorized pruning or removal, in whole or in part, of plant
material is not permitted.

Be responsible to monitor all sub-trades for plant material abuse. Restitution for all damages
found will be solely upon the Contractor.

A fine for not less than plant material repair or replacement costs plus for loss of aesthetic or
intrinsic value per individual plant, will be levied. The decision of the Departmental
Representative in determination of damage will be final.

FIRES
Fires and burning of rubbish on site is not permitted.

DISPOSAL OF WASTES
Burying of rubbish and waste materials on site is not permitted.

Disposal of waste, or volatile materials such as mineral, spirits, oil or paint thinner, into
waterways, storm or sanitary sewers prohibited.

Remove rubbish, waste products and debris in accordance with regulations of authorities
having jurisdiction.

CARE OF EXISTING PLANT MATERIAL

Use all means necessary to protect plant materials before start up and during construction.

Do not disturb the existing grade or store heavy equipment within the drip line of existing
trees. If access is required within the drip line of existing trees, then protect the access
route with a moveable timber bridge to cushion/spread weight of vehicles over a greater
surface area. Departmental Representative to approve access route and timber bridge
construction before work begins.

Protection of branches that are interfering with construction: All branches that pose
temporary interference to the process of construction, are to be tied up or back under the
supervision of the Departmental Representative. Bindings thus provided will be removed
as soon as feasible by the completion of construction (or phase of construction) to reduce
possible water sprouting or structural damage.
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1.6

1.7

1.8

Pruning trees that are interfering with construction: Remove interfering branches, without
injury to trunks only when directed by the Departmental Representative. The
Departmental Representative will determine all trees which require pruning, the extent of
pruning allowed, and will identify the amount of compensatory pruning required for loss
of roots or tops. The Contractor will adhere to limitations of on-site construction
movement around identified trees.

Monitor condition of trees, in particular, possible wind damage or snow load damage to
branches that are tied up.

Wash foliage should excessive construction dust build up on plant material.

TRAFFIC PROVISIONS AND STORAGE

Determine interference of trees and their root zones before moving equipment or supplies
on site to avoid any damage to trees.

Traffic provisions:
A Use only approved access routes for vehicular and heavy pedestrian movement.

Parking areas shall be pre-designated at each construction site.

1 Contractor responsible to provide soil aeration of compacted tree root areas
through holes bored into the soil at the direction of the Departmental
Representative.

Storage:
1 Store construction materials, fuels, chemicals, etc., in approved areas only.
2 Store equipment, soil, building materials and debris beyond the drip-line of trees.

EXCAVATING ADJACENT TO EXISTING TREES

Locate and stake locations of electric service utility lines, and other underground
construction.

Excavations within 2.0 metres of trees will be permitted only with prior approval of the
Departmental Representative. Prior to excavating, all tree roots along the side to be
exposed must be severed with a trencher to a depth of 500mm along the line of
excavation. Prune all exposed roots with a sharp pruning tool, in order to provide a clean
severance of roots.

Excavations beyond two (2) metres from trees do not require trenching. Immediately
after excavation, prune all exposed roots with a sharp pruning tool, in order to provide a
clean severance of roots. Place a tarp over excavation wall to prevent exposed roots from
drying out. Backfill around tree roots as soon as possible.

HERBICIDES / PESTICIDES

Use only with approval of Departmental Representative and Owner and in strict
accordance with applicable regulations and manufacturer’s instructions.

END OF SECTION
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Part 1

11

1.2

.10

General

REFERENCES
Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations

Health Canada/Workplace Hazardous Materials Information System (WHMIS)

| Material Safety Data Sheets (MSDS).
Province of Saskatchewan

1 Occupational Health and Safety Act, 1993, S.S. 2005.

SUBMITTALS

Make submittals in accordance with Section 01 33 00 - Submittal Procedures.

Submit site-specific Health and Safety Plan: Within 7 days after date of Notice to
Proceed and prior to commencement of Work. Health and Safety Plan must include:

1 Results of site specific safety hazard assessment.

2 Results of safety and health risk or hazard analysis for site tasks and operation
found in work plan.

Submit 1 copy of Contractor's authorized representative's work site health and safety
inspection reports to Departmental Representative, weekly.

Submit copies of reports or directions issued by Federal, Provincial and Territorial health
and safety inspectors.

Submit copies of incident and accident reports.

Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section
01 33 00 - Submittal Requirements.

Departmental Representative will review Contractor's site-specific Health and Safety Plan
and provide comments to Contractor within 7 days after receipt of plan. Revise plan as
appropriate and resubmit plan to Departmental Representative within 5 days after receipt
of comments from Departmental Representative.

Departmental Representative's review of Contractor's final Health and Safety plan should
not be construed as approval and does not reduce the Contractor's overall responsibility
for construction Health and Safety.

Medical Surveillance: where prescribed by legislation, regulation or safety program,
submit certification of medical surveillance for site personnel prior to commencement of
Work, and submit additional certifications for any new site personnel to Departmental
Representative.

On-site Contingency and Emergency Response Plan: address standard operating
procedures to be implemented during emergency situations.
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1.3 FILING OF NOTICE

1 File Notice of Project with Provincial authorities prior to beginning of Work.
1.4 SAFETY ASSESSMENT

1 Perform site specific safety hazard assessment related to project.
15 MEETINGS

1 Schedule and administer Health and Safety Meeting with Departmental Representative

prior to commencement of Work.

1.6 REGULATORY REQUIREMENTS

| Do Work in accordance with Section 01 41 00 - Regulatory Requirements.
1.7 GENERAL REQUIREMENTS

1 Develop written site-specific Health and Safety Plan based on hazard assessment prior to

beginning site Work and continue to implement, maintain, and enforce plan until final
demobilization from site. Health and Safety Plan must address project specifications.

2 Departmental Representative may respond in writing, where deficiencies or concerns are
noted and may request re-submission with correction of deficiencies or concerns.

1.8 RESPONSIBILITY
1 Be responsible for health and safety of persons on site, safety of property on site and for
protection of persons adjacent to site and environment to extent that they may be affected
by conduct of Work.
2 Comply with and enforce compliance by employees with safety requirements of Contract

Documents, applicable federal, provincial, territorial and local statutes, regulations, and
ordinances, and with site-specific Health and Safety Plan.

1.9 COMPLIANCE REQUIREMENTS
1 Comply with Occupational Health and Safety Regulations, 1996.

2 Comply with Canada Labour Code, Canada Occupational Safety and Health Regulations.

1.10 UNFORSEEN HAZARDS

| When unforeseen or peculiar safety-related factor, hazard, or condition occur during
performance of Work, follow procedures in place for Employee's Right to Refuse Work
in accordance with Acts and Regulations of Province having jurisdiction and advise
Departmental Representative verbally and in writing.

1.11 HEALTH AND SAFETY CO-ORDINATOR

1 Employ and assign to Work, competent and authorized representative as Health and
Safety Co-ordinator. Health and Safety Co-ordinator must:
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A Have site-related working experience specific to activities associated with
overhead work.

2 Have working knowledge of occupational safety and health regulations.

3 Be responsible for completing Contractor's Health and Safety Training Sessions
and ensuring that personnel not successfully completing required training are not
permitted to enter site to perform Work.

A4 Be responsible for implementing, enforcing daily and monitoring site-specific
Contractor's Health and Safety Plan.

5 Be on site during execution of Work .

1.12 POSTING OF DOCUMENTS

1.13

1.14

1.15

Ensure applicable items, articles, notices and orders are posted in conspicuous location on
site in accordance with Acts and Regulations of Province having jurisdiction, and in
consultation with Departmental Representative.

CORRECTION OF NON-COMPLIANCE

Immediately address health and safety non-compliance issues identified by authority
having jurisdiction or by Departmental Representative.

Provide Departmental Representative with written report of action taken to correct
non-compliance of health and safety issues identified.

Departmental Representative may stop Work if non-compliance of health and safety
regulations is not corrected.

BLASTING
Blasting or other use of explosives is not permitted.

WORK STOPPAGE

Give precedence to safety and health of public and site personnel and protection of
environment over cost and schedule considerations for Work.

END OF SECTION
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Part 1 General
1.1 REFERENCES AND CODES

1.2

Perform Work in accordance with National Building Code of Canada (NBC) including
amendments up to tender closing date and other codes of provincial or local application
provided that in case of conflict or discrepancy, more stringent requirements apply.

Meet or exceed requirements of:

1 Contract documents.
2 Specified standards, codes and referenced documents.

BUILDING SMOKING ENVIRONMENT

Comply with smoking restrictions and municipal by-laws.

Smoking on site is restricted to within personal vehicles or designated smoking locations.

END OF SECTION
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Part 1

11

1.2

1.3

14

General

INSPECTION

Allow Departmental Representative and Consultant access to Work. If part of Work is in
preparation at locations other than Place of Work, allow access to such Work whenever it
iS in progress.

Give timely notice requesting inspection if Work is designated for special tests,
inspections or approvals by Departmental Representative or Consultant, instructions, or
law of Place of Work.

If Contractor covers or permits to be covered Work that has been designated for special
tests, inspections or approvals before such is made, uncover such Work, have inspections
or tests satisfactorily completed and make good such Work.

Departmental Representative will order part of Work to be examined if Work is suspected
to be not in accordance with Contract Documents. If, upon examination such work is
found not in accordance with Contract Documents, correct such Work and pay cost of
examination and correction. If such Work is found in accordance with Contract
Documents, Departmental Representative shall pay cost of examination and replacement.

ACCESS TO WORK
Allow inspection/testing agencies access to Work, off site manufacturing and fabrication
plants.

Co-operate to provide reasonable facilities for such access.

PROCEDURES

Notify appropriate agency and Departmental Representative in advance of requirement
for tests, in order that attendance arrangements can be made.

Submit samples and/or materials required for testing, as specifically requested in
specifications. Submit with reasonable promptness and in orderly sequence to not cause
delays in Work.

Provide labour and facilities to obtain and handle samples and materials on site. Provide
sufficient space to store and cure test samples.

REJECTED WORK

Remove defective Work, whether result of poor workmanship, use of defective products
or damage and whether incorporated in Work or not, which has been rejected by
Departmental Representative as failing to conform to Contract Documents. Replace or
re-execute in accordance with Contract Documents.

Make good other Contractor's work damaged by such removals or replacements
promptly.
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15

1.6

1.7

If in opinion of Departmental Representative it is not expedient to correct defective Work
or Work not performed in accordance with Contract Documents, Owner will deduct from
Contract Price difference in value between Work performed and that called for by
Contract Documents, amount of which will be determined by Departmental
Representative.

REPORTS

Submit two (2) copies of inspection and test reports to Departmental Representative.
Provide copies to subcontractor of work being inspected or tested.

TESTS AND MIX DESIGNS

Furnish test results and mix designs as requested.

Cost of tests and mix designs beyond those called for in Contract Documents or beyond

those required by law of Place of Work will be appraised by Departmental Representative
and may be authorized as recoverable.

MOCK-UPS

Prepare mock-ups for Work specifically requested in specifications. Include for Work of
Sections required to provide mock-ups.

Construct in locations acceptable to Departmental Representative and as specified in
specific Section.

Prepare mock-ups for Departmental Representative and Consultant's review with
reasonable promptness and in orderly sequence, to not cause delays in Work.

Failure to prepare mock-ups in ample time is not considered sufficient reason for
extension of Contract Time and no claim for extension by reason of such default will be
allowed.

If requested, Departmental Representative will assist in preparing schedule fixing dates
for preparation.

Mock-ups may remain as part of Work.

END OF SECTION
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Part 1 General
1.1 SUBMITTALS

1.2

13

14

15

Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
INSTALLATION AND REMOVAL

Provide temporary utilities controls in order to execute work expeditiously.
Remove from site all such work after use.

TEMPORARY HEATING AND VENTILATION

Maintain temperatures of minimum 10 degrees C in areas where construction is in
progress.

Ventilating:

1 Prevent accumulations of dust, fumes, mists, vapours or gases in areas occupied
during construction.

2 Provide local exhaust ventilation to prevent harmful accumulation of hazardous
substances into atmosphere of occupied areas.

3 Dispose of exhaust materials in manner that will not result in harmful exposure to
persons.

4 Ventilate storage spaces containing hazardous or volatile materials.

5 Continue operation of ventilation and exhaust system for time after cessation of

work process to assure removal of harmful contaminants.

Pay costs for maintaining temporary heat.

Maintain strict supervision of operation of temporary heating and ventilating equipment
to:

Conform with applicable codes and standards.

Enforce safe practices.

Prevent abuse of services.

Prevent damage to finishes.

Vent direct-fired combustion units to outside.

s w iR

Be responsible for damage to Work due to failure in providing adequate heat and
protection during construction.

TEMPORARY POWER AND LIGHT

Provide and maintain temporary lighting throughout project. Existing lighting and power
systems may be utilized.

TEMPORARY COMMUNICATION FACILITIES

Provide and pay for temporary telephone, fax, data hook up, lines and equipment
necessary for own use and use of Departmental Representative.
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1.6 FIRE PROTECTION

1 Provide and maintain temporary fire protection equipment during performance of Work
required by Authorities Having Jurisdiction and governing codes, regulations and bylaws.

END OF SECTION
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Part 1 General
1.1 REFERENCES

1.2

13

14

1.5

1.6

Canadian Standards Association (CSA International)

| CAN/CSA-5269.2-M1987(R2003), Access Scaffolding for Construction
Purposes.

SUBMITTALS

Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

INSTALLATION AND REMOVAL

Prepare site plan indicating proposed location and dimensions of area to be fenced and
used by Contractor, number of trailers to be used, avenues of ingress/egress to fenced
area and details of fence installation.

Identify areas which have to be gravelled to prevent tracking of mud.

Indicate use of supplemental or other staging area.

Provide construction facilities in order to execute work expeditiously.

Remove from site all such work after use.

SCAFFOLDING

Scaffolding in accordance with CAN/CSA-S269.2.

Provide and maintain scaffolding, ramps, ladders, swing staging, platforms, and
temporary stairs.

HOISTING

Provide, operate and maintain hoists and cranes required for moving of workers,
materials and equipment. Make financial arrangements with Subcontractors for their use
of hoists.

Hoists and cranes to be operated by qualified operator.
Provide protective coverings for finish surfaces of cars and entrances.

SITE STORAGE/LOADING

Confine work and operations of employees by Contract Documents. Do not unreasonably
encumber premises with products.

Do not load or permit to load any part of Work with weight or force that will endanger
Work.
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1.7 CONSTRUCTION PARKING

1.8

1.9

1.10

1.11

1.12

Parking will be not be permitted on site except as authorized by the Departmental
Representative. There will be parking available at a location slightly removed from the
site. The Contractor will be responsible for transportation of workers from that parking
to the site.

Provide and maintain adequate access to project site.

OFFICES

Provide and maintain, during the entire progress of the Work, a suitable office on the site,
for own use, with suitable tables or benches for the examination of drawings,
specifications, etc., and where all notices and instructions from the Consultant may be
received and acknowledged. Provide suitable meeting space for site meetings. Provide
adequate heating, ventilating and lighting. Location of these offices to be coordinated
with the Departmental Representative.

Provide marked and fully stocked first-aid case in a readily available location.

EQUIPMENT, TOOL AND MATERIALS STORAGE

Provide and maintain, in clean and orderly condition, lockable weatherproof sheds for
storage of tools, equipment and materials.

Locate materials not required to be stored in weatherproof sheds on site in manner to
cause least interference with work activities.

SANITARY FACILITIES

Provide sanitary facilities for work force in accordance with governing regulations and
ordinances.

Post notices and take precautions as required by local health authorities. Keep area and
premises in sanitary condition.

Contractor shall be responsible for cleaning and maintenance of designated facilities.

CONSTRUCTION SIGNAGE

No signs or advertisements, other than warning signs, are permitted on site.

PROTECTION AND MAINTENANCE OF TRAFFIC AND PEDESTRIANS

Maintain and protect traffic on affected roads during construction period except as
otherwise specifically directed by Departmental Representative.

Provide measures for protection and diversion of traffic, including provision of watch-
persons and flag-persons, erection of barricades, placing of lights around and in front of
equipment and work, and erection and maintenance of adequate warning, danger, and
direction signs

Protect travelling public from damage to person and property.
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1.13

Do not block roads without obtaining approval to do so from the Departmental
Representative.

Contractor's traffic on roads selected for hauling material shall not interfere with on-
going training on site.

Verify adequacy of existing roads and allowable load limit on these roads. Contractor:
responsible for repair of damage to roads caused by construction operations.

Provide necessary lighting, signs, barricades, and distinctive markings for safe movement
of traffic.

Dust control: adequate to ensure safe operation at all times.

Provide snow removal during period of Work.

CLEAN-UP

Remove construction debris, waste materials, packaging material from work site daily.
Clean dirt or mud tracked onto paved or surfaced roadways on an on-going basis.
Store materials resulting from demolition activities that are salvageable.

Stack stored new or salvaged material not in construction facilities.

END OF SECTION
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Part 1 General
1.1 INSTALLATION AND REMOVAL

1.2

13

14

15

1.6

Provide temporary controls in order to execute Work expeditiously.

Remove from site all such work after use.

GUARD RAILS, BARRICADES, AND SIGNAGE

Provide secure, rigid guard rails and barricades around deep excavations, open shafts,
open stair wells, open edges of floors and roofs.

Provide Construction Zone warning and access control signage.

HOARDING

Erect temporary site enclosure using 1.8 m high chainlink fence with steel posts spaced at
maximum 2.4 m on centre. Maintain fence in good repair.

Provide lockable truck entrance gates and at least one pedestrian door as directed and
conforming to applicable traffic restrictions on adjacent streets. Equip gates with locks
and keys.

Provide barriers around trees and plants designated to remain. Protect from damage by
equipment and construction procedures.

WEATHER ENCLOSURES

Provide weather tight closures to unfinished door and window openings, tops of shafts
and other openings in floors and roofs.

Close off floor areas where walls are not finished; seal off other openings; enclose
building interior work for temporary heat.

Design enclosures to withstand wind pressure and snow loading.

DUST TIGHT SCREENS

Provide dust tight screens or insulated partitions to localize dust generating activities, and
for protection of workers and finished areas of Work.

Maintain and relocate protection until such work is complete.

Maintain negative pressure in area of dust generating work. Exhaust directly to the
exterior.

ACCESS TO SITE

Provide and maintain access roads, sidewalk crossings, ramps and construction runways
as may be required for access to Work.
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1.7

1.8

1.9

1.10

1.11

1.12

Provide access to building by occupants of building throughout construction. This will
require temporary bridges to be built at entrances to the building. Ensure bridge
construction is safe and includes guardrails where there is a fall hazard and to prevent
access to the Work site.

EXITING FROM BUILDING

Ensure that exiting from the building is maintained throughout construction period.

If an exit pathway has to be blocked temporarily during construction then provide
signage inside the building indicating that the exit is blocked temporarily with a map
showing where the closest exit is located. Do not block exits unnecessarily or for
extended periods of time.

Minimize the amount of time that any exit is blocked.
Do not block more than one exit from the building at any given time.

PUBLIC TRAFFIC FLOW

Provide and maintain competent signal flag operators, traffic signals, barricades and
flares, lights, or lanterns as required to perform Work and protect public.

FIRE ROUTES

Maintain access to property including overhead clearances for use by emergency
response vehicles.

PROTECTION FOR OFF-SITE AND PUBLIC PROPERTY

Protect surrounding private and public property from damage during performance of
Work.

Be responsible for damage incurred.

PROTECTION OF BUILDING FINISHES

Provide protection for finished and partially finished building finishes and equipment
during performance of Work.

Provide necessary screens, covers, and hoardings.
Be responsible for damage incurred due to lack of or improper protection.

WASTE MANAGEMENT AND DISPOSAL

Separate waste materials for reuse and recycling in accordance with Section 01 74 21 -
Construction/Demolition Waste Management and Disposal.

END OF SECTION
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Part 1

11

1.2

1.3

General

REFERENCES

Within text of each specifications section, reference may be made to reference standards.

Conform to these reference standards, in whole or in part as specifically requested in
specifications.

If there is question as to whether products or systems are in conformance with applicable
standards, Departmental Representative reserves right to have such products or systems
tested to prove or disprove conformance.

Cost for such testing will be born by Owner in event of conformance with Contract
Documents or by Contractor in event of non-conformance.

QUALITY

Products, materials, equipment and articles incorporated in Work shall be new, not
damaged or defective, and of best quality for purpose intended. If requested, furnish
evidence as to type, source and quality of products provided.

Defective products, whenever identified prior to completion of Work, will be rejected,
regardless of previous inspections. Inspection does not relieve responsibility, but is
precaution against oversight or error. Remove and replace defective products at own
expense and be responsible for delays and expenses caused by rejection.

Should disputes arise as to quality or fitness of products, decision rests strictly with
Departmental Representative based upon requirements of Contract Documents.

Unless otherwise indicated in specifications, maintain uniformity of manufacture for any
particular or like item throughout building.

Permanent labels, trademarks and nameplates on products are not acceptable in
prominent locations, except where required for operating instructions, or when located in
mechanical or electrical rooms.

AVAILABILITY

Immediately upon signing Contract, review product delivery requirements and anticipate
foreseeable supply delays for items. If delays in supply of products are foreseeable, notify
Consultant of such, in order that substitutions or other remedial action may be authorized
in ample time to prevent delay in performance of Work.

In event of failure to notify Consultant at commencement of Work and should it
subsequently appear that Work may be delayed for such reason, Consultant reserves right
to substitute more readily available products of similar character, at no increase in
Contract Price or Contract Time.
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1.4 STORAGE, HANDLING AND PROTECTION
1 Handle and store products in manner to prevent damage, adulteration, deterioration and
soiling and in accordance with manufacturer's instructions when applicable.
2 Store packaged or bundled products in original and undamaged condition with

manufacturer's seal and labels intact. Do not remove from packaging or bundling until
required in Work.

3 Store products subject to damage from weather in weatherproof enclosures.
4 Store cementitious products clear of earth or concrete floors, and away from walls.
5 Keep sand, when used for grout or mortar materials, clean and dry. Store sand on wooden

platforms and cover with waterproof tarpaulins during inclement weather.

.6 Store sheet materials, lumber, steel members, doors and frames on flat, solid supports and
keep clear of ground. Slope to shed moisture.

T Store and mix paints in heated and ventilated room. Remove oily rags and other
combustible debris from site daily. Take every precaution necessary to prevent
spontaneous combustion.

8 Remove and replace damaged products at own expense and to satisfaction of
Departmental Representative.

9 Touch-up damaged factory finished surfaces to Departmental Representative's
satisfaction. Use touch-up materials to match original. Do not paint over name plates.

15 TRANSPORTATION
1 Pay costs of transportation of products required in performance of Work.
1.6 MANUFACTURER'S INSTRUCTIONS
1 Unless otherwise indicated in specifications, install or erect products in accordance with

manufacturer's instructions. Do not rely on labels or enclosures provided with products.
Obtain written instructions directly from manufacturers.

2 Notify Departmental Representative in writing, of conflicts between specifications and
manufacturer's instructions, so that Departmental Representative will establish course of
action.

3 Improper installation or erection of products, due to failure in complying with these

requirements, authorizes Departmental Representative to require removal and
re-installation at no increase in Contract Price or Contract Time.

1.7 QUALITY OF WORK

A Ensure Quality of Work is of highest standard, executed by workers experienced and
skilled in respective duties for which they are employed. Immediately notify
Departmental Representative if required Work is such as to make it impractical to
produce required results.



Project
20/2014

COMMON PRODUCT REQUIREMENTS Section 01 61 00

Page 3 of 4

1.8

1.9

1.10

1.11

1.12

Do not employ anyone unskilled in their required duties. Departmental Representative
reserves right to require dismissal from site, workers deemed incompetent or careless.

Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with
Departmental Representative, whose decision is final.

CO-ORDINATION

Ensure co-operation of workers in laying out Work. Maintain efficient and continuous
supervision.

Be responsible for coordination and placement of openings, sleeves and accessories.

CONCEALMENT

In finished areas conceal pipes, ducts and wiring in floors, walls and ceilings, except
where indicated otherwise.

Before installation inform Departmental Representative if there is interference. Install as
directed by Departmental Representative.

REMEDIAL WORK

Perform remedial work required to repair or replace parts or portions of Work identified
as defective or unacceptable. Co-ordinate adjacent affected Work as required.

Perform remedial work by specialists familiar with materials affected. Perform in a
manner to neither damage nor put at risk any portion of Work.

LOCATION OF FIXTURES

Consider location of fixtures, outlets, and mechanical and electrical items indicated as
approximate.

Inform Departmental Representative of conflicting installation. Install as directed.

FASTENINGS
Provide metal fastenings and accessories in same texture, colour and finish as adjacent
materials, unless indicated otherwise.

Prevent electrolytic action between dissimilar metals and materials.

Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior
work, unless stainless steel or other material is specifically requested in affected
specification Section.

Space anchors within individual load limit or shear capacity and ensure they provide
positive permanent anchorage. Wood, or any other organic material plugs are not
acceptable.

Keep exposed fastenings to a minimum, space evenly and install neatly.
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1.13

1.14

1.15

Fastenings which cause spalling or cracking of material to which anchorage is made are
not acceptable.

FASTENINGS - EQUIPMENT
Use fastenings of standard commercial sizes and patterns with material and finish suitable
for service.

Use heavy hexagon heads, semi-finished unless otherwise specified. Use No. 304
stainless steel for exterior areas.

Bolts may not project more than one diameter beyond nuts.

Use plain type washers on equipment, sheet metal and soft gasket lock type washers
where vibrations occur. Use resilient washers with stainless steel.

PROTECTION OF WORK IN PROGRESS

Prevent overloading of parts of building. Do not cut, drill or sleeve load bearing
structural member, unless specifically indicated without written approval of Departmental
Representative.

EXISTING UTILITIES

Locate all existing utilities prior to commencing work.

Provide 5 working days advance notice to the Departmental Representative when
breaking into or connecting to existing services or utilities. Proceed only once approval
from the Departmental Representative has been received to do so.

When breaking into or connecting to existing services or utilities, execute Work at times
directed by the Departmental Representative, with minimum of disturbance to Work,
and/or building occupants.

Protect, relocate or maintain existing active services. When services are encountered, cap

off in manner approved by authority having jurisdiction. Stake and record location and
depth of capped service.

END OF SECTION
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1.1 QUALIFICATIONS OF SURVEYOR

1 Qualified registered land surveyor, licensed to practice in Place of Work, acceptable to
Departmental Representative.

1.2 SURVEY REFERENCE POINTS

1 Locate, confirm and protect control points prior to starting site work. Preserve permanent
reference points during construction.

2 Make no changes or relocations without prior written notice to Departmental
Representative.

3 Report to Departmental Representative when reference point is lost or destroyed, or
requires relocation because of necessary changes in grades or locations.

A4 Require surveyor to replace control points in accordance with original survey control.

13 SURVEY REQUIREMENTS

1 Existing base horizontal and vertical control points are designated on drawings.

2 Establish two permanent bench marks on site, referenced to established bench marks by
survey control points. Record locations, with horizontal and vertical data in Project
Record Documents.

3 Establish lines and levels, locate and lay out, by instrumentation.

A4 Stake for grading, fill and top soil placement and landscaping features.

5 Stake slopes and berms.

.6 Establish pipe invert elevations.

T Establish lines and levels for mechanical and electrical work.

1.4 EXISTING SERVICES

A Before commencing work, establish location and extent of service lines in area of Work

and notify Departmental Representative of findings if they differ from drawings.
15 LOCATION OF EQUIPMENT AND FIXTURES

1 Location of equipment, fixtures and outlets indicated or specified are to be considered as
approximate.

2 Locate equipment, fixtures and distribution systems to provide minimum interference and
maximum usable space and in accordance with manufacturer's recommendations for
safety, access and maintenance.

3 Inform Departmental Representative of impending installation and obtain approval for
actual location.

4 Submit field drawings to indicate relative position of various services and equipment

when required by Departmental Representative.



Project EXAMINATION AND PREPARATION Section 01 71 00
20/2014
Page 2 of 2

1.6 RECORDS

A Record locations of maintained and new service lines.

END OF SECTION
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Part 1

11

1.2

13

14

General

SUBMITTALS
Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

Submit written request in advance of cutting or alteration which affects:

| Structural integrity of elements of project.

2 Integrity of weather-exposed or moisture-resistant elements.
3 Efficiency, maintenance, or safety of operational elements.
A4 Visual qualities of sight-exposed elements.

5 Work of Owner or separate contractor.

Include in request:

Identification of project.

Location and description of affected Work.

Statement on necessity for cutting or alteration.
Description of proposed Work, and products to be used.
Alternatives to cutting and patching.

Effect on Work of Owner or separate contractor.
Written permission of affected separate contractor.
Date and time work will be executed.

o ~No e wiN R

FORMS

Special forms may be required during the course of this Work. Forms will be supplied by
the Departmental Representative.

MATERIALS
Required for original installation.

Change in Materials: Submit request for substitution in accordance with Section 01 33 00
- Submittal Procedures.

PREPARATION

Inspect existing conditions, including elements subject to damage or movement during
cutting and patching.

After uncovering, inspect conditions affecting performance of Work.
Beginning of cutting or patching means acceptance of existing conditions.

Provide supports to assure structural integrity of surroundings; provide devices and
methods to protect other portions of project from damage.

Provide protection from elements for areas which are to be exposed by uncovering work;
maintain excavations free of water.
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15 EXECUTION

1 Execute cutting, fitting, and patching including excavation and fill, to complete Work.

2 Fit several parts together, to integrate with other Work.

3 Uncover Work to install ill-timed Work.

4 Remove and replace defective and non-conforming Work.

5 Provide openings in non-structural elements of Work for penetrations of mechanical and
electrical Work.

.6 Execute Work by methods to avoid damage to other Work, and which will provide proper
surfaces to receive patching and finishing.

T Employ original installer to perform cutting and patching for weather-exposed and
moisture-resistant elements, and sight-exposed surfaces.

8 Cut rigid materials using masonry saw or core drill. Pneumatic or impact tools not
allowed on masonry work without prior approval.

9 Restore work with new products in accordance with requirements of Contract
Documents.

10 Fit Work airtight to pipes, sleeves, ducts, conduit, and other penetrations through
surfaces.

A1 At penetration of fire rated wall, ceiling, or floor construction, completely seal voids with
firestopping or firestopping sealant material using UL or ULC rated assembly in
accordance with manufacturer's instructions.

12 Refinish surfaces to match adjacent finishes: Refinish continuous surfaces to nearest
intersection. Refinish assemblies by refinishing entire unit.

13 Conceal pipes, ducts and wiring in floor, wall and ceiling construction of finished areas
except where indicated otherwise. Coordinate Work with mechanical and electrical
divisions.

1.6 WASTE MANAGEMENT AND DISPOSAL
1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 -

Construction/Demolition Waste Management and Disposal.

END OF SECTION
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1.1 PROJECT CLEANLINESS

1 Maintain Work in tidy condition, free from accumulation of waste products and debiris,
other than that caused by Owner or other Contractors.

2 Keep roadway and sidewalks adjacent to the site clean throughout construction work.
Clean clumps of clay and soil that originates from the site off the road and sidewalk on a
daily basis. Do not allow clay and soil to be spread or tracked onto roads around site.

3 Remove waste materials from site at daily regularly scheduled times. Do not burn waste
materials on site.

A4 Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.

5 Provide on-site containers for collection of waste materials and debris.

.6 Dispose of waste materials and debris off site.

T Clean interior areas of crawlspace where soil is excavated for Work under this contract.
Remove from site.

8 Store volatile waste in covered metal containers, and remove from premises at end of
each working day.

9 Provide adequate ventilation during use of volatile or noxious substances. Use of building
ventilation systems is not permitted for this purpose.

.10 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and
as recommended by cleaning material manufacturer.

11 Schedule cleaning operations so that resulting dust, debris and other contaminants will
not fall on wet, newly painted surfaces nor contaminate building systems.

1.2 FINAL CLEANING

1 When Work is Substantially Performed remove surplus products, tools, construction
machinery and equipment not required for performance of remaining Work.

2 Remove waste products and debris other than that caused by others, and leave Work
clean and suitable for occupancy. Remove debris and surplus materials from accessible
concealed spaces.

3 Inspect finishes, fitments and equipment and ensure specified workmanship and
operation.

A4 Leave ground cover membrane in crawlspace in clean condition where affected by this

Work.
END OF SECTION
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Part 1 General
1.1 WASTE MATERIAL STORAGE

1.2

1.3

14

15

1.6

Provide on-site facilities for collection, handling, and storage of anticipated quantities of
waste materials.

Locate containers in locations, to facilitate deposit of materials without hindering daily
operations.

DISPOSAL OF WASTES
Do not bury rubbish or waste materials.

Do not dispose of waste, volatile materials, mineral spirits, oil, and paint thinner into
waterways, storm, or sanitary sewers.

USE OF SITE AND FACILITIES
Execute work with least possible interference or disturbance to normal use of premises.

Maintain security measures established by existing facility and where required provide
temporary security measures approved by Departmental Representative.

Burning of waste on site is not permitted.

SCHEDULING

Co-ordinate Work with other activities at site to ensure timely and orderly progress of
Work.

APPLICATION

Handle waste materials in accordance with appropriate regulations and codes.

CLEANING

Remove tools and waste materials on completion of Work, and leave work area in clean
and orderly condition.

Clean-up work area as work progresses.

END OF SECTION
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Part 1 General
1.1 INSPECTION AND DECLARATION

1 Contractor's Inspection: Contractor and Subcontractors: conduct inspection of Work,
identify deficiencies and defects, and repair as required to conform to Contract
Documents.
| Notify Departmental Representative in writing of satisfactory completion of

Contractor's Inspection and that corrections have been made.
2 Request Departmental Representative Inspection.
2 Departmental Representative Inspection: Departmental Representative and Contractor
will perform inspection of Work to identify obvious defects or deficiencies. Contractor to
correct Work accordingly.
3 Completion: submit written certificate that following have been performed:
| Work has been completed and inspected for compliance with Contract
Documents.

2 Defects have been corrected and deficiencies have been completed.

3 Equipment and systems have been tested, adjusted and balanced and are fully
operational.

A4 Certificates required by Fire Commissioner and Utility companies have been
submitted.

5 Operation of systems have been demonstrated to Owner's personnel.

.6 Commissioning of systems is complete and commissioning forms have been
completed.

v Work is complete and ready for final inspection.

4 Final Inspection: when items noted above are completed, request final inspection of
Work by Departmental Representative, Consultants and Contractor. If Work is deemed
incomplete by Departmental Representative, complete outstanding items and request re-
inspection.

5 Where re-inspection is required due to uncompleted deficiencies, the time required by the
Departmental Representative and Consultants will be recorded and reimbursement of this
time may be charges back to the Contractor by deducting from amounts retained.

1.2 CLEANING
1 In accordance with Section 01 74 11 - Cleaning.
2 Remove waste and surplus materials, rubbish and construction facilities from the site in

accordance with Section 01 74 21 - Waste Management and Disposal.

END OF SECTION
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Part 1 General
1.1 SUBMITTALS
1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
2 Refer to Mechanical Division for information specific to the mechanical close-out
submittals.
3 Prepare instructions and data using personnel experienced in maintenance and operation
of described products.
A4 Copy will be returned after final inspection, with Departmental Representative's
comments.
5 Revise content of documents as required prior to final submittal.
.6 Two weeks prior to Substantial Performance of the Work, submit to the Departmental
Representative, four final copies of operating and maintenance manuals in English.
T Ensure spare parts, maintenance materials and special tools provided are new, undamaged
or defective, and of same quality and manufacture as products provided in Work.
8 Furnish evidence, if requested, for type, source and quality of products provided.
9 Defective products will be rejected, regardless of previous inspections. Replace products
at Contractor’s own expense.
10 Pay costs of transportation.
1.2 FORMAT
1 Organize data as instructional manual.
2 Provide four (4) bound copies including 1 PDF copy on DVD or CD in each of the
manuals.
3 Provide two (2) additional PDF copies on DVD or CD.
A4 Binders: cloth, hard covered, expandable, loose leaf paper size 219 x 279 mm. Colour
“black.” Provide four (4) copies.
5 When multiple binders are used correlate data into related consistent groupings. Identify
contents of each binder on spine.
.6 Cover: identify each binder with type or printed title 'Project Record Documents'; list title
of project and identify subject matter of contents. Lettering to be “gold” colour.
T Provide printed title on DVD/CD version to coincide with title on bound version.
8 Arrange content by systems, under Section numbers and sequence of Table of Contents.
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13

14

10

A1

2

Provide tabbed fly leaf for each separate product and system, with typed description of
product and major component parts of equipment.

Text: manufacturer's printed data, or typewritten data.

Drawings: provide with reinforced punched binder tab. Bind in with text; fold larger
drawings to size of text pages.

CONTENTS - EACH VOLUME

Table of Contents: provide title of project;

A Date of submission; names.

2 Addresses, and telephone numbers of Consultant and Contractor with name of
responsible parties.

3 Schedule of products and systems, indexed to content of volume.

For each product or system:

1 List names, addresses and telephone numbers of subcontractors and suppliers,
including local source of supplies and replacement parts.

Shop Drawings: illustrating details of a portion of work.

Product Data: mark each sheet to identify specific products and component parts, and
data applicable to installation; delete inapplicable information.

Drawings: supplement product data to illustrate relations of component parts of
equipment and systems, to show control and flow diagrams.

Typewritten Text: as required to supplement product data. Provide logical sequence of
instructions for each procedure, incorporating manufacturer's instructions specified in
Section 01 45 00 - Quality Control.

AS-BUILTS AND SAMPLES

Maintain, in addition to requirements in General Conditions, at site for Departmental
Representative one record copy of:

Contract Drawings.

Specifications.

Addenda.

Change Orders and other modifications to Contract.
Reviewed shop drawings, product data, and samples.
Field test records.

Inspection certificates.

Manufacturer's certificates.

N U~ WN R

Store record documents and samples in field office apart from documents used for
construction. Provide files, racks, and secure storage.
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3 Label record documents and file in accordance with Section number listings in List of
Contents of this Project Manual. Label each document "PROJECT RECORD" in neat,
large, printed letters.

4 Maintain record documents in clean, dry and legible condition. Do not use record
documents for construction purposes.

5 Keep record documents and samples available for inspection by Departmental
Representative.

15 RECORDING ACTUAL SITE CONDITIONS

1 Record information on set of opaque drawings, provided by Departmental
Representative.

2 Provide felt tip marking pens, maintaining separate colours for each major system, for
recording information.

3 Record information concurrently with construction progress. Do not conceal Work until
required information is recorded.

4 Contract Drawings and shop drawings: mark each item to record actual construction,
including:
1 Measured depths of elements of foundation in relation to finish first floor datum.
2 Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.
3 Measured locations of internal utilities and appurtenances, referenced to visible

and accessible features of construction.

4 Field changes of dimension and detail.
5 Changes made by change orders.
.6 Details not on original Contract Drawings.
T References to related shop drawings and modifications.
5 Specifications: mark each item to record actual construction, including:
1 Manufacturer, trade name, and catalogue number of each product actually

installed, particularly optional items and substitute items.
2 Changes made by Addenda and change orders.

.6 Other Documents: maintain manufacturer's certifications, inspection certifications, and
field test records, required by individual specifications sections.

T Refer to Mechanical and Electrical Divisions for information specific to the mechanical
and electrical close-out submittals.

1.6 EQUIPMENT AND SYSTEMS

| Each Item of Equipment and Each System: include description of unit or system, and
component parts. Give function, normal operation characteristics, and limiting
conditions. Include performance curves, with engineering data and tests, and complete
nomenclature and commercial number of replaceable parts.
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2 Panel board circuit directories: provide electrical service characteristics, controls, and
communications.

3 Include installed colour coded wiring diagrams.

4 Operating Procedures: include start-up, break-in, and routine normal operating
instructions and sequences. Include regulation, control, stopping, shut-down, and
emergency instructions. Include summer, winter, and any special operating instructions.

5 Maintenance Requirements: include routine procedures and guide for trouble-shooting;
disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing,
and checking instructions.

.6 Provide servicing and lubrication schedule, and list of lubricants required.

v Include manufacturer's printed operation and maintenance instructions.

.8 Include sequence of operation by controls manufacturer.

9 Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

10 Provide installed control diagrams by controls manufacturer.

A1 Provide Contractor's co-ordination drawings, with installed colour coded piping
diagrams.

A2 Provide charts of valve tag numbers, with location and function of each valve, keyed to
flow and control diagrams.

13 Provide list of original manufacturer's spare parts, current prices, and recommended
guantities to be maintained in storage.

14 Include test and balancing reports as specified in Section 01 45 00 - Quality Control.

A5 Additional requirements: as specified in individual specification sections.

1.7 MATERIALS AND FINISHES

1 Building Products, Applied Materials, and Finishes: include product data, with catalogue
number, size, composition, and colour and texture designations. Provide information for
re-ordering custom manufactured products.

2 Instructions for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

3 Moisture-Protection and Weather-Exposed Products: include manufacturer's
recommendations for cleaning agents and methods, precautions against detrimental
agents and methods, and recommended schedule for cleaning and maintenance.

4 Additional Requirements: as specified in individual specifications sections.
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1.8 SPARE PARTS
1 Provide spare parts, in quantities specified in individual specification sections.
2 Provide items of same manufacture and quality as items in Work.
3 Deliver to location as directed; place and store.
4 Receive and catalogue items. Submit inventory listing to Departmental Representative.
Include approved listings in Maintenance Manual.
5 Obtain receipt for delivered products and submit prior to final payment.
.6 Additional Requirements: as specified in individual specifications sections.
1.9 MAINTENANCE MATERIALS
1 Provide maintenance and extra materials, in quantities specified in individual
specification sections.
2 Provide items of same manufacture and quality as items in Work.
3 Deliver to location as directed; place and store.
4 Receive and catalogue items. Submit inventory listing to Departmental Representative.
Include approved listings in Maintenance Manual.
5 Obtain receipt for delivered products and submit prior to final payment.
1.10 SPECIAL TOOLS
1 Provide special tools, in quantities specified in individual specification section.
2 Provide items with tags identifying their associated function and equipment.
3 Deliver to location as directed; place and store.
A4 Receive and catalogue items. Submit inventory listing to Departmental Representative.
Include approved listings in Maintenance Manual.
1.11 STORAGE, HANDLING AND PROTECTION
| Store spare parts, maintenance materials, and special tools in manner to prevent damage
or deterioration.
2 Store in original and undamaged condition with manufacturer's seal and labels intact.
3 Store components subject to damage from weather in weatherproof enclosures.
4 Store paints and freezable materials in a heated and ventilated room.
5 Remove and replace damaged products at own expense and to satisfaction of

Departmental Representative.
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1.12 WARRANTIES AND BONDS

1.13

Submit, warranty information made available during construction phase, to Departmental
Representative for approval prior to each monthly pay estimate.

Assemble approved information in binder and submit upon acceptance of work. Organize
binder as follows:

1 Separate each warranty or bond with index tab sheets keyed to Table of Contents
listing.

2 List subcontractor, supplier, and manufacturer, with name, address, and
telephone number of responsible principal.

3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers,
and manufacturers, within ten days after completion of applicable item of work.

4 Verify that documents are in proper form, contain full information, and are
notarized.

5 Co-execute submittals when required.

.6 Retain warranties and bonds until time specified for submittal.

Except for items put into use with Owner's permission, leave date of beginning of time of
warranty until Date of Substantial Performance is determined.

Respond in a timely manner to oral or written notification of required construction
warranty repair work.

Written verification will follow oral instructions. Failure to respond will be cause for the
Departmental Representative to proceed with action against Contractor.

PRE-WARRANTY CONFERENCE

Meet with Departmental Representative, to develop understanding of requirements of this
section. Schedule meeting prior to contract completion, and at time designated by
Departmental Representative.

Departmental Representative will establish communication procedures for:

A Notification of construction warranty defects.
2 Determine priorities for type of defect.
3 Determine reasonable time for response.

Provide name, telephone number and address of licensed and bonded company that is
authorized to initiate and pursue construction warranty work action.

Ensure contact is located within local service area of warranted construction, is
continuously available, and is responsive to inquiries for warranty work action.

END OF SECTION
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Part 1 General
11 SUMMARY
1 Section Includes.
1 Methods and procedures for demolishing, salvaging, recycling and removing

sitework items designated to be removed in whole or in part, and for backfilling
resulting trenches and excavations.
1.2 REFERENCES
1 Health Canada/Workplace Hazardous Materials Information System (WHMIS).

| Material Safety Data Sheets (MSDS).

1.3 SUBMITTALS
1 Submittals in accordance with Section 01 00 05 - General Requirements.

2 Provide submittals when requested by Consultant.

14 QUALITY ASSURANCE
1 Site Meetings.

| Convene pre-installation meeting with Departmental Representative, Consultant
and Owner one week prior to beginning work of this Section.

1 Verify project requirements for protection of site and building elements.

2 Review installation and removal procedures, temporary supports and
access to building requirements.

3 Co-ordination with other building subtrades.
2 Ensure site supervisor and subcontractor representatives attend.

2 Health and Safety.

1 Do construction in accordance with Occupational Health and Safety regulations.
3 Storage and Protection.

1 Protect in accordance with Section 31 00 00 - Earthwork .

2 Protect existing items designated to remain and items designated for salvage. In

event of damage to such items, immediately replace or make repairs to approval
of Departmental Representative and Consultant and at no cost to Owner.

3 Remove and store materials to be salvaged, in manner to prevent damage and so
as not to encumber the site access requirements by Owner.
4 Store and protect in accordance with requirements for maximum preservation of
material.
5 Handle salvaged materials as new materials.
15 SITE CONDITIONS

1 Site Environmental Requirements.



Project SELECTIVE SITE DEMOLITION Section 02 41 13
20/2014
Page 2 of 3

1 Ensure that selective demolition work does not adversely affect adjacent
watercourses, groundwater and wildlife, or contribute to excess air and noise
pollution.

2 Do not dispose of waste of volatile materials including but not limited to, mineral
spirits, oil, petroleum based lubricants, or toxic cleaning solutions into
watercourses, storm or sanitary sewers.

1 Ensure proper disposal procedures are maintained throughout the project.

3 Do not pump water containing suspended materials into watercourses, storm or
sanitary sewers or onto adjacent properties.

4 Control disposal or runoff of water containing suspended materials or other
harmful substances in accordance with local authorities and as directed by
Departmental Representative.

5 Protect trees, plants and foliage on site and adjacent properties in all areas that
will be affected by this Work.

Part 2 Execution
2.1 PREPARATION

2.2

2.3

Inspect site with Departmental Representative and verify extent and location of items
designated for removal, disposal, alternative disposal, recycling, salvage and items to

remain.

Locate and protect utilities. Preserve active utilities traversing site in operating condition.

Notify and obtain approval of utility companies before starting demolition.

Underground Services.

1
2
3

4

Natural Gas Supply Lines: protect lines in area of excavation and leave intact.
Sewer and Water Lines: protect lines in area of excavation and leave intact.

Other Underground Services such as power, fibre and data cabling: protect in
area of excavation and leave intact unless noted otherwise on drawings.

Underground sprinkler lines: Cut off and repair as indicated on drawings.

HAZARDOUS MATERIALS

If hazardous materials are encountered stop work in area and advise Consultant
immediately.

Owner will be responsible for having hazardous wastes removed.

REMOVAL OPERATIONS
Remove items as indicated.

Do not disturb items designated to remain in place.

Removal of Pavements, Curbs and Gutters:
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1 Square up adjacent surfaces to remain in place by saw cutting or other method
approved by Departmental Representative.
2 Protect adjacent joints and load transfer devices.
3 Protect underlying and adjacent granular materials .
4 Remove designated trees during demolition.
1 Obtain written approval of Departmental Representative prior to removal of trees
not designated.
5 Disposal of Material.

24

25

2.6

1 Dispose of materials not designated for salvage or reuse on site at authorized
facilities.

Backfill.

A Backfill in areas as indicated and in accordance with Section 31 00 00 -
Earthwork .

REMOVAL FROM SITE

Remove excavated material from site, unless approved for use in backfilling operations.

RESTORATION

Restore areas and existing works outside areas of demolition to match condition of
adjacent, undisturbed areas. All lawn areas are to be sodded. Seeded restoration of lawn
areas will not be accepted.

Use soil treatments and procedures which are not harmful to health, are not injurious to
plants, and do not endanger wildlife, adjacent water courses or ground water.

CLEANING

Remove debris, trim surfaces and leave work site clean, upon completion of Work

Use cleaning solutions and procedures which are not harmful to health, are not injurious
to plants, and do not endanger wildlife, adjacent water courses or ground water.

END OF SECTION
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Part 1 General
1.1 GENERAL CONDITIONS

1.2

13

14

15

The General Conditions of the Contract, Supplementary General Conditions and General
Requirements are hereby made part of this section.

WORK INCLUDED

Cast-in-Place Concrete required for this work is indicated on drawing and includes, but is
not necessarily limited to:

A Concrete Slabs
2 Miscellaneous Concrete
3 Finishing of all Formed Concrete Surfaces

QUALITY ASSURANCE

Provide at least one person who shall be present at all times during execution of this
portion of the Work and who shall be thoroughly trained and experienced in placing the
types of concrete specified and who shall direct all work performed under this Section.

For finishing of exposed surfaces of the concrete, use only thoroughly trained and
experienced journeyman concrete finishers.

Perform cast-in-place concrete work to requirements of CAN/CSA-A23.1-09 - "Concrete
Materials and Methods of Concrete Construction™.
PRODUCT HANDLING

Use all means necessary to protect cast-in-place concrete materials before, during and
after installation and to protect the installed work and materials of all other trades.

In the event of damage, immediately make all repairs and replacements necessary to
approval of the Consultant and at no additional cost to the Owner.
INSPECTION AND TESTING

Inspection and testing will be performed by a firm approved by the Departmental
Representative and paid for by the Contractor. Unless approved otherwise, the testing
agency must perform all aspects of testing including cylinder preparation.

Provide free access to all portions of work and co-operate with appointed firm.

Submit proposed mix design for each class of concrete to Consultant for approval two (2)
weeks prior to commencement of work.

Tests of cement and aggregates may be performed to ensure conformance with
requirements stated herein.

One concrete test, consisting of three test cylinders, will be taken for every 50 cubic
meters or less of each class of concrete placed. One cylinder to be tested at seven (7)
days, the remaining two cylinders to be tested at twenty-eight (28) days.
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Part 2

2.1

2.2

2.3

10
A1

A2

One (1) additional test cylinder will be taken during cold weather concreting, and be
cured on job site under same conditions of concrete it represents.

One (1) slump test and one (1) air content test will be taken for each set of test cylinders
taken.

Testing of concrete will be performed in accordance with CAN/CSA-A23.2-09 "Method
of Test for Concrete".

Test results will be issued to the Contractor, Consultant and Departmental
Representative. Test reports are to be numbered consecutively beginning with number
one.

Required retesting will be paid for by the Contractor.

The Consultant may order additional testing any time even though the required tests
indicate the strength requirements have been met. In this instance, the Departmental
Representative will pay for those tests that meet the specified requirements and the
Contractor will pay for those that do not.

Non-destructive methods for testing concrete shall be according to CAN/CSA A23.2-09.

Products

CONCRETE MATERIALS

Cement: Normal - N and Sulphate Resistant - HS Portland Type, to CSA A3000-08 -
"Portland Cements".

Fine and Coarse Aggregates: conforming to CAN/CSA-A23.1-09 - "Concrete Materials
and Methods of Concrete Construction”. The fine and coarse aggregate for concrete floor
slabs and finish toppings shall contain a maximum of 0.4% low density particles as
determined by CSA Test A23.2-09 "Low Density Material in Aggregate”. Test results
shall be submitted to Consultant for review.

Water: clean and free from injurious amounts of oil, alkali, organic matter, or other
deleterious material.

ADMIXTURES

Air Entrainment: to ASTM C260-06 - "Air-Entraining Admixtures for Concrete".

Chemical: to ASTM C494-08a - "Chemical Admixtures for Concrete"; water reducing,
strength increasing type WN - normal setting.

Pozzolanic Mineral: to CSA A3000-08 "Supplementary Cementing Materials and Their
Use in Concrete Construction”, fly ash permitted only as approved by Consultant.
ACCESSORIES

Vapour Barrier: 6 mil polyethylene film, to CGSB 70-GP-1a, Type 1 - low permeance
heavy duty.

Curing Compounds: shall conform to the requirements of the latest issue of ASTM
Standard C309.
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.10

A1

A2

24

1
2
Based on 2010 National Building Code

Non-shrink Grout: premixed compound consisting of non-metallic aggregate, cement,
water reducing and plasticizing agents; capable of developing minimum compressive
strength of 20 MPa at 3 days and 50 MPa at 28 days. CPD Non Shrink Grout by CPD
Construction Products or approved equivalents.

Joint Filler: pre moulded bituminous impregnated cane fibre board Flexcell as
manufactured by Sternson or approved equal.

Vertical Joint Sealant: non-sag polyurethane sealant designed for use on vertical
surfaces. Vulkem 116 as manufactured by Mameco Ltd. or approved equal. Install
strictly in accordance with manufacturer's recommendations.

Horizontal Joint Sealant: three component chemically curing, self-levelling,
polyurethane joint sealant, THC-900 as manufactured by Tremco. Colour selection by
Consultant. Install strictly in accordance with manufacturer's recommendations.

Concrete Expansion Anchors: to be Hilti Kwik-Bolt or approved equivalent. Sized as
per drawings. Minimum embedment length of all Hilti Kwik-Bolt to be 150 mm unless
noted otherwise.

Concrete Inserts with Bolt Extension: Concrete inserts to be Hilti HKD Anchors or
approved equivalent, sized as detailed on drawings. Bolt extensions to be mild steel
threaded extensions sized as detailed on drawings.

Concrete Patching Material: pre-packaged, polymer modified, cementitious product
containing graded natural aggregate, EMACO R300 - Rapid Setting Mortar as
manufactured by Master Builders.

Bonding Agent:  Approved high polymer polyvinyl acetate emulsion applied in strict
accordance with manufacturer's recommendations for proposed application. Daraweld-C,
Acrylbond by Allied or approved equal. Mix bonding agent with Portland cement, sand
and water to manufacturer's recommendation to achieve a uniform slurry and scrubbed
into the surface. Ensure surface is free from all laitance, dirt, dust, debris, grease or other
substances. Clean surface with acid etching and hosing down. Neutralize acid if
necessary.

Epoxy Bonding Agent: Approved mineral filled polymer/epoxy adhesive formulated to
bond new concrete to cured concrete. Apply in strict conformance with manufacturer's
written recommendations for proposed application. ST-432 by Sternson, SIKADUR HI-
MOD by Sika, CONCRESIVE 1001-LPL by Adhesive Engineering Company or
approved equal.

Cement Grout Capsules: reinforcing steel detailed to be installed in pre-placed concrete
to be anchored using Lafarge Fondu Cement Grout Capsules M3RR.

CONCRETE MIXES

Mechanical mix concrete in accordance with the requirements of CAN/CSA A23.1-09.

All concrete shall have the following minimum properties.

Location

Exposure Comp. Strength Air

Class (MPa) and Age Aggregate Entrainment Slump
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1. Slabs N 25 @ 28d 21 0 80 +30
2. Interior Topping N 25 @ 28d 10 0 80+30

Part 3

3.1

Minimum cement content for Type 50 cement to be 280 kg/m3.
Maximum free water/cement ratio for Type 50 cement to be 0.5.

Semi-lightweight concrete to have unit weight of 2075 + 75kg/m3.
Lightweight concrete tohave unit weight of 1850 + 75kg/m3.

Submit proposed mix design to Inspection and Testing Firm and to Consultant two (2)
weeks prior to commencement of work. Provide certification that mix proportions
selected will produce concrete of specified quality and that strength will comply with
CAN/CSA A23.1-09.

Each load of ready-mixed or transit-mixed concrete delivered to the project site shall be
accompanied by duplicate delivery slips providing the following information:

1 Name of ready-mix batch plant

Serial number of ticket

Date and truck number

Name of contractor

Specific designation of project

Specific class of concrete

Amount of concrete in cubic metres

Time of loading or first mixing of aggregate, cement and water.

o N e Wi

Use accelerating admixtures in cold weather only when approved by Consultant. If
approved, the use of admixture will not relax cold weather placement requirements. Use
calcium chloride only as approved by the Consultant.

Use set-retarding admixtures during hot weather only when approved by the Consultant.
Use of plasticizers only when approved by Consultant.

Concrete mix for exposed aggregate finish and sandblasted finish shall be designed as a
low slump, gap-graded mix with a maximum amount of screened and washed crushed
coarse aggregate.

Execution

INSPECTION

Prior to all work of this Section, carefully inspect the installed work of all other trades
and verify that all such work is complete to the point where this installation may properly
commence.

Verify that all items to be embedded in concrete are in place.

Verify that concrete may be placed to the lines and elevations indicated on the Drawings,
with all required clearance from reinforcement..
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3.2 DISCREPANCIES

3.3

3.4

3.5

In the event of discrepancy, immediately notify the Consultant.

Do not proceed with installation in areas of discrepancy until all such discrepancies have
been fully resolved.

PREPARATION

Remove all wood scraps and debris from the formed areas in which concrete will be
placed.

Thoroughly clean the forms to ensure proper placement and bonding of concrete.

Thoroughly wet the forms, except in freezing weather, or oil them; remove all standing
water.

Thoroughly clean all transporting and handling equipment.

PLACING CONCRETE

Place concrete in accordance with requirements of CAN/CSA A23.1-09 and as indicated
on Drawings.

Notify Consultant and Inspection and Testing Firm a minimum of twenty-four (24) hours
prior to commencement of concreting operations.

Ensure all anchors, seats, plates and other items to be cast into concrete are placed, held
securely and will not cause undue hardship in placing concrete.

Maintain accurate records of poured concrete items. Record date, location of pour,
quantity, air temperature and test samples taken.

Ensure reinforcement, inserts, embedded parts, formed joints and fitments are not
disturbed during concrete placement.

Prepare previously placed concrete by cleaning with steel brush.

Pour concrete continuously between predetermined construction and control joints. All
construction joints subject to approval of the Consultant.

Approval to place concrete shall be contingent on the formwork and reinforcing steel
placement and evidence that the Contractor can place the planned casting without

stopping.
Excessive honeycomb or embedded debris in concrete is not acceptable. Remove and

replace defective concrete. Excessive honeycomb is when eraser end of a pencil fits into
cavity.

COLD WEATHER REQUIREMENTS

When the air temperature is at or below 50 C. or when there is a probability of it falling
to this limit during the placing or curing period, cold weather requirements shall be
applicable.

Provide heating equipment or heating plant on the job ready for use when concrete is
being placed during cold weather. Such equipment shall be adequate for the purpose of
maintaining the required temperature during the placing and curing of the concrete. The
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3.6

3.7

methods used for heating shall be approved by the Consultant. Equipment inducing
carbon monoxide gas in the building shall not be accepted.

Concrete shall not be placed on or against reinforcement, formwork, ground or any
surface that is at a temperature less than 50 C.

The temperature of the concrete at all surfaces shall be maintained at not less than 150 C
for three (3) days, or at not less than 100 C for five days after placing. Means shall be
provided to humidify the air within enclosures and to keep the concrete and formwork
continuously moist if dry heat is used. The concrete shall be kept above freezing
temperature for a period of seven (7) days, and shall be kept from alternate freezing and
thawing for at least fourteen (14) days after placement.

At the end of the specified protection period the temperature of the concrete shall be
reduced gradually at a rate not exceeding that shown in CAN/CSA A23.1-09.

Accelerator or so-called anti-freeze compounds shall not be permitted unless otherwise
approved in writing by the Consultant.

All protective coverings shall be kept clear of the concrete and form surfaces to permit
free circulation of air and shall be maintained intact for at least twenty-four (24) hours
after artificial heat is discontinued.

HOT WEATHER REQUIREMENTS

When the air temperature exceeds 270, hot weather requirements shall be applicable.

Time of initial mixing to complete discharge shall not exceed 1 hour and 15 minutes and
concrete placed shall not exceed 270.

Concrete forming surfaces and reinforcing steel shall be sprinkled with cool water just
prior to placing concrete. Standing water or puddles shall be removed prior to concrete
placement.

Special wind protection will be required as directed by the Consultant.

Columns, walls, beams and slabs shall be kept continuously damp for twenty-four (24)
hours by normal curing procedures as outlined by this Specification. Slabs cured by the
applications of sealing, shall have curing compound applied immediately after finishing
of the slab but before evaporation of surface moisture.

The use of water reducing agents shall be subject to the approval of the Consultant when
hot weather conditions prevail.
CONSTRUCTION JOINTS AND WATERSTOPS

The location and detail of all construction joints not detailed on the drawings shall be
approved by the Departmental Representative

Where fresh concrete is to be placed against concrete which has set or has partially set,
the surface of the set or partially set concrete shall be roughened, cleaned of all laitance,
and thoroughly soaked with water prior to the placement of fresh concrete.

Provide tooled control joints in concrete sidewalks spaced to be equal to the width of the
sidewalk area.
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3.8 DEFECTIVE CONCRETE

3.9

3.10

Concrete not meeting the requirements of the Specifications and drawings shall be
considered defective concrete.

Concrete not conforming to the lines, details and grade specified herein or as shown on
the drawings shall be modified or replaced at the Contractor's expense and to the
satisfaction of the Consultant. Finished lines, dimensions and surfaces shall be correct
and true within tolerances specified in the Formwork Section of these Specifications.

Concrete not properly placed resulting in excessive honeycombing and all honeycombing
and other defects in critical areas of stress, shall be repaired or replaced at the
Contractor's expense and to the satisfaction of the Consultant.

Concrete of insufficient strength or improper consistency shall be, as required by the
Consultant, subject to one or more of the following:

1 Changes in mix proportions for the remainder of the work.

2 Cores drilled and tested from the areas in question as directed by the Consultant
and in accordance with CAN/CSA A23.2-09. The test results shall be indicative
of the in-place concrete.

3 Load testing of the structural elements in accordance with CAN3 A23.3-04.

A4 The changes in the mix proportions and the testing shall be at the Contractor's
expense.

5 Concrete failing to meet the strength requirements of this Specification shall be
strengthened or replaced at the Contractor's expense and to the satisfaction of the
Consultant.

PATCHING CONCRETE

After the removal of the forms concrete surfaces may be subject to inspection by the
Consultant.

All exposed metal form ties, nails, wires, shall be removed, fins broken off and all loose
concrete removed.

Form tie pockets shall be thoroughly wetted and patched with patching concrete followed
by proper curing.

Honeycombed and other defective surfaces shall be chipped away to a depth of not less
than 25 mm with the edges perpendicular to the surface, thoroughly wetted and patched
with patching concrete followed by proper curing.

Patching concrete shall be thoroughly compacted into place and finished in such a
manner as to match the adjoining concrete. The design mix of the patching concrete shall
be approved by the Consultant.

SIDEWALKS

Unless specifically detailed otherwise on drawings or specifications, sidewalks shall be
constructed to the following details.

Use forms for edges of concrete walks to provide straight lines and smooth curves.
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3.11

3.12

Locate asphalt impregnated fibreboard joint filler at 4.5 metre centres and where walks
abut walls and other vertical surfaces. Joint filler to be full area of concrete section.

Slabs to be 125mm thick cast over 6 mil poly and 200mm compacted granular fill.
Reinforce with 10M bars at 300mm on centre each way at mid-point of slab.

Install tooled control joints so that each division of the sidewalk is equal to the width of
the sidewalk, essentially making squares.

Round all edges, including edges of control joints and tooled joints, with 12mm radius
edging tool.

Slope walks and slabs as detailed on drawings.
Lightly broom finish sidewalks unless noted otherwise on drawings.

ANCHOR BOLTS AND WELDMENTS
Set anchor bolts and weldments to the following tolerances:

1 Alignment: + 3mm of location, plumb and true.
2 Projection: + 6mm of elevations called for.

BASE PLATE GROUTING

Mix and place as per Manufacturer's specifications. Pack grout tightly under plates and
leave no voids. Neatly finish edges.

END OF SECTION
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Part 1 General
1.1 SECTION INCLUDES
1 Materials and installation for membrane for use as waterproofing.
1.2 REFERENCES
| Canadian General Standards Board (CGSB)
1 CAN/CGSB-37.56-M97, Modified Bitumen glass-reinforced mat.
2 Health Canada
| Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).
1.3 PRODUCT DATA
1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit WHMIS MSDS - Material Safety Data Sheets.
3 Submit product data sheets for modified bitumen waterproofing products. Including:
1 Product characteristics.
2 Performance criteria.
3 Application methods.
A4 Limitations.
A4 Manufacturer's Instructions: Provide to indicate special handling criteria, installation
sequence, cleaning procedures and protection requirements.
1.4 DELIVERY, STORAGE AND HANDLING
A Deliver, handle, store and protect materials in accordance with 01 61 00 - Common
Product Requirements.
2 Provide and maintain dry, off-ground weatherproof storage.
3 Store materials on supports to prevent deformation.
4 Remove only in quantities required for same day use.
5 Store materials in accordance with manufacturer's written instructions.
15 WASTE MANAGEMENT AND DISPOSAL
1 Remove from site and dispose of packaging materials at appropriate recycling facilities.

2 Fold up metal banding, flatten and dispose of at appropriate recycling facilities.
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1.6 PROJECT/SITE ENVIRONMENTAL REQUIREMENTS

Temperature, relative humidity, moisture content.

| Apply waterproofing materials only when surfaces and ambient temperatures are

within manufacturers' prescribed limits.
2 Do not apply waterproofing in wet weather.

Part 2

2.1

Part 3

3.1

Safety: Comply with requirements of Workplace Hazardous Materials Information
System (WHMIS) regarding use, handling, storage, and disposal of asphalt, sealing
compounds, primers and caulking materials.

Products
MATERIALS
Membrane:

1 For torch applied application: to CAN/CGSB-37.56

| Glass reinforcing mat impregnated and coated with SBS modified
Bitumen.

2 Width of roll 1 metre.

3 Thickness of material: 2.5mm

4 Acceptable materials: Iko Aquabarrier TG; Soprema Colphene Torch’n
Stick; Bakor Blueskin TG

5 Approved alternate.

Sealing compound: plastic cutback asphalt cement to CAN/CGSB-37.5.

1 Sealing compound and mastics acceptable to manufacturer.

Primer:

| Use primer on all exposed surfaces to be coated.

2 Primer shall be compatible with membrane material and manufactured by same

manufacturer as membrane.

Drainage Composite:

| High-strength, high flow, polystyrene core with non-woven filter fabric that will
allow free drainage of water on vertical surface below grade, and reduce
hydrostatic ground water pressure.

2 Acceptable materials: Carlisle, CCW MiraDrain 6000; Delta Drain; or approved

alternate.

3 Install using low VOC Contact adhesive acceptable to manufacturer of drainage
composite.

Execution

PREPARATION

Before applying waterproofing:
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3.2

3.3

1 Remove all remaining soil from foundation wall using a stiff brush and other
method that will leave surface suitable for the installation of primer and proper
adhesion of the waterproofing membrane.

2 Seal exterior joints between foundation walls and footings, joints between
concrete floor slab and foundation and around penetrations through
waterproofing with sealing compound.

3 Seal at all other locations noted on drawings, including horizontal cracks and
cold joints.
APPLICATION - WATERPROOFING

Do waterproofing in accordance with manufacturer’s printed instructions. Installation
shall be by qualified installers approved by the manufacturer.

Lap all joints in accordance with manufacturer’s printed instructions and seal exposed
edges at laps with mastic sealant.

Do sealing work in accordance with CGSB 37-GP-11M.
Do priming of surface in accordance with CGSB 37-GP-15M .

Apply primer to all exposed surfaces prior to installing membrane.

APPLICATION - DRAINAGE COMPOSITE

Install drainage composite with flat side against wall. Install from 25mm below top of
concrete foundation wall to the top of the footing.

Apply spray contact adhesive to wall in circular spray pattern in accordance with
manufacturer’s recommended coverage. Do not install directly onto drainage composite.

Install drainage composite when adhesive is tacky but does not transfer to finger when
touched.

Install in vertical pattern on wall. At exposed end condition wrap excess fabric behind
core to prevent soil from infiltrating behind panels.

Provide galvanized metal Z flashing at top of drainage composite to secure top in place
and prevent soil from entering between the drainage composite and the foundation wall.
Secure with corrosion resistant fasteners into concrete.

Limit ultraviolet exposure by backfilling within 7 days after initial installation.

Dispose of empty canisters of adhesive in accordance with local and provincial
regulations.

END OF SECTION



Project BOARD INSULATION Section 07 21 13
20/2014
Page 1 of 3
Part 1 General
11 REFERENCES
1 Underwriters Laboratories of Canada (ULC)

1 ASTM C612-[04], Standard Specification for Mineral Fibre Block and Board
Thermal Insulation.

2 CAN/ULC-S701-05, Standard for Thermal Insulation, Polystyrene, Boards and
Pipe Coverings.

3 CAN/ULC-S702- 97, Thermal Insulation, Mineral Fibre, for Buildings.

4 CAN/ULC-S704-03, Standard for Thermal Insulation Polyurethane and
Polyisocyanurate, Boards, Faced.

1.2 SUBMITTALS
1 Product Data:

1 Submit manufacturer's printed product literature, specifications and data sheet in
accordance with Section 01 33 00 - Submittal Procedures.

2 Submit two copies of WHMIS MSDS - Material Safety Data Sheets in
accordance with Section 01300 Submittals. Indicate VOC's insulation products
and adhesives.

2 Manufacturer's Instructions:
1 Submit manufacturer's installation instructions.
13 ENVIRONMENTAL PERFORMANCE REQUIREMENTS
1 Mineral fibre insulation must be formaldehyde free.
Part 2 Products
2.1 INSULATION
1 Extruded polystyrene (XPS): to CAN/ULC-S701. For grade beams and foundations and
as otherwise indicated in drawings...

A Type: 4.

2 Thickness: as indicated in drawings.

3 Edges: shiplapped.

2.2 ADHESIVE
1 Adhesive (for polystyrene): to CGSB 71-GP-24.
2 Compatible with polystyrene insulation
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2.3 ACCESSORIES

Part 3

3.1

3.2

3.3

3.4

3.5

Insulation clips: impale type, perforated 50 x 50 mm cold rolled carbon steel 0.8 mm
thick, adhesive back, spindle of 2.5 mm diameter annealed steel, length to suit insulation,
25 mm diameter washers of self-locking type.

Execution

MANUFACTURER'S INSTRUCTIONS

Compliance: comply with manufacturer's written data, including product technical
bulletins, product catalogue installation instructions, product carton installation
instructions, and data sheets.

WORKMANSHIP

Install insulation after building substrate materials are dry.

Install insulation to maintain continuity of thermal protection to building elements and
spaces.

Fit insulation tight around electrical boxes, plumbing and heating pipes and ducts, around
exterior doors and windows and other protrusions.

Keep insulation minimum 75 mm from heat emitting devices such as recessed light
fixtures, and minimum 50 mm from sidewalls of CAN4-S604 type A chimneys and
CAN/CGA-B149.1 and CAN/CGA-B149.2 type B and L vents.

Cut and trim insulation neatly to fit spaces. Butt joints tightly, offset vertical joints. Use
only insulation boards free from chipped or broken edges. Use largest possible
dimensions to reduce number of joints.

Offset both vertical and horizontal joints in multiple layer applications.

Do not enclose insulation until it has been inspected and approved by Consultant.

EXAMINATION
Examine substrates and immediately inform Consultant in writing of defects.

Prior to commencement of work ensure:

A Substrates are firm, straight, smooth, dry, free of snow, ice or frost, and clean of
dust and debris.
PERIMETER FOUNDATION INSULATION

Exterior application: extend boards as indicated. Install on exterior face of perimeter
foundation wall with adhesive.

CLEANING

Upon completion of installation, remove surplus materials, rubbish, tools and equipment
barriers.
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END OF SECTION
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Part 1 General
1.1 SECTION INCLUDES

Latex modified concrete facing, bonded to rigid polystyrene foam insulation backing, for

exterior application to perimeter foundation walls, with related flashings.
1.2 REFERENCES

13

14

1.5

1.6

American Society for Testing and Materials (ASTM International):

A ASTM A123/A123M-09, Zinc (Hot Dip Galvanized) Coatings on Iron or Steel
Products

2 ASTM C518-04, Standard Test Method for Steady-State Thermal Transmission
Properties by Means of the Heat Flow Meter Apparatus.

3 ASTM D1621-04a, Standard Test Method for Compressive Properties of Rigid
Cellular Plastics

4 ASTM D2842-06, Standard Test Method for Water Absorption of Rigid Cellular
Plastics

.5 ASTM D696-08, Standard Test Method for Determining Coefficient of Linear
Thermal Expansion of Plastics between -30C and +30C

SYSTEM DESCRIPTION

Assembly of components includes purpose supplied, preformed panel mounting clips
capable of securing factory bonded concrete faced insulated wall panels to structural
supporting wall.

SUBMITTALS

Submission procedures as specified in Section 01 33 00 - Submittal Procedures.
Installation Data: Manufacturer's special installation requirements.

Shop Drawings: Indicate dimensions, layout, construction and expansion joints,
construction details, methods of anchorage.

Samples: Submit two (2) samples of full size wall siding, 200 x 200 mm (8 x 8 inch) in
size illustrating manner of fitment devices with adjacent panels, with specified finishes
and surface texture.

QUALITY ASSURANCE

Installer Qualifications: Company experienced in performing the work of this section.

DELIVERY, STORAGE, AND PROTECTION

Transport, handle, store, and protect delivered products as specified in Section 01 61 00 -
Common Product Requirements.
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1.7

Part 2

2.1

2.2

2.3

24

Store concrete faced insulated wall panels under cover, and in original packaging until
ready to install. Store opened packages under cover until installed. Schedule installation
to minimize open package time

Store prefinished material off ground protected from weather, to prevent twisting,
bending, or abrasion, and to provide ventilation.

Prevent contact with materials which may cause electrolysis, discolouration or staining.

WARRANTY

Provide manufacturers five (5) year limited warranty to include panel replacement for
delamination of concrete facing.

Products

WALL PANEL ATTACHMENT

Galvanized Steel: ASTM A123/A123M-08 - Zinc-Coated (Galvanized), Z275 to G90
coating designation. Purpose made clips by manufacturer of concrete panels.

INSULATION

Extruded polystyrene, flame/smoke classification to code requirements in accordance
with CAN/ULC S-102.2-03

Thermal resistance per 25.4mm: RSI > 0.88 (R-Value > 5.0 inch)

Foam Compressive Strength: 240 kPa (35 PSI) in accordance with ASTM D1621
Water Absorption, ASTM D2842: <0.7 % by volume, to ASTM D2842-06.
Water Vapour Permeance, ASTM E96: 1.0 perms.

Insulation Thickness: 76 mm. (RSI 2.64)

CONCRETE FACED INSULATED WALL PANELS

Concrete: Latex modified concrete mix, 8 mm (5/16”) thick, with control joint score at
mid-length.

Edge Treatment: Tongue and groove along longitudinal foam edges, butt joints on lateral
edges. ‘“V’ joint groove at long panel edge.

Surface Finish: Textured Broom finish; Grey colour.

ACCESSORIES

Gaskets to Adjacent Substrates: Standard type suitable for use with system, permanently
resilient; ultraviolet and ozone resistant; colour to match adjacent colour.
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25

2.6

Part 3

3.1

3.2

Sealants to Adjacent Substrates: Standard type suitable for use with installation of
system; non-staining, non-skinning, non-shrinking and non-sagging; ultraviolet and
ozone resistant; colour as selected.

Clips and Fasteners: Manufacturer's standard type to suit application; as supplied.
Field Repair and Touch-up: As recommended by panel manufacturer.

Perimeter Insulation Flashings: Coordinate flashings with Section 07 62 00.

COMPONENTS

Exterior concrete faced insulated wall panel sizes:

1 Width: 610 mm (24 inches).
2 Length: 1220 mm (48 inches).

Internal and External Corners:

A Butt external or internal insulated wall panel corners in accordance with
manufacturer’s instructions.

2 Trim, Closure Pieces: 18 gauge satin stainless steel angles with 100mm legs.
Length to suit height of panels above grade. Mechanically fasten to panels at all
external corners using stainless steel fasteners.

Caps and Flashings:

A Brake formed prefinished metal to profiles as indicated.

FABRICATION

Form sections true to shape, accurate in size, square, and free from distortion or defects.

Form custom pieces in longest practicable lengths.

Execution

EXAMINATION

Verify existing conditions and substrates before starting work as specified in Section 01
71 00 - Examination and Preparation.

Verify that building support is ready to receive panel assembly.

Remove substrate surface irregularities before installing wall panels. Sweep and clear
debris clear of surfaces to receive panels.

Ensure existing damp proofing below grade is cured and dry.

INSTALLATION

Ensure snug fit between panel tongue and grooves, and lateral butt joints.
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3.3

Fasten concrete faced insulated panels to concrete foundation wall; aligned level and
plumb.

Install panels with long direction in horizontal direction and with vertical joints and panel
control joints in alignment.

Use manufacturer’s recommended concealed fasteners. Maintain neat appearance.

Install stainless steel corner covers.

CLEANING

Clean installed work as specified in Section 01 74 11 - Cleaning.

END OF SECTION
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Part 1 General
1.1 REFERENCES

1.2

13

Part 2

2.1

2.2

2.3

American Society for Testing and Materials (ASTM International)

1 ASTM A653/A653M-01a, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

Canadian Roofing Contractors Association (CRCA)

1 Roofing Specifications Manual 1997.

Canadian Standards Association (CSA International)
1 CSA B111-1974 (R1998), Wire, Nails, Spikes and Staples
SAMPLES

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

Submit duplicate 100 x 100 mm samples of each type of sheet metal material, colour and
finish.

WARRANTY

Contractor shall warrant that sheet metal flashings will stay in place and remain leakproof for
two years.

Products

SHEET METAL MATERIALS

Zinc coated steel sheet: 0.8 mm thickness, commercial quality to ASTM A653/A653M,
with Z275 designation coating.

PREFINSIHED STEEL SHEET

Prefinished steel with factory applied silicone modified polyester finish.

1 Stelco / Dafasco 8000 Series
2 Colour selected by Consultant from manufacturer’s standard range of colours.

ACCESSORIES

Isolation coating: alkali resistant bituminous paint.
Plastic cement: to CAN/CGSB 37.5.
Sealants: two component polyurethane, colour to match adjacent materials.

Cleats: of same material, and temper as sheet metal, minimum 50 mm wide. Thickness
same as sheet metal being secured.
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5 Fasteners: of same material as sheet metal, to CSA B111, ring thread flat head roofing
nails of length and thickness suitable for metal flashing application.

.6 Washers: of same material as sheet metal, 1 mm thick with rubber packings.

T Solder: to ASTM B32, alloy composition.

8 Touch-up paint: as recommended by prefinished material manufacturer.
2.4 METAL FLASHINGS AND CAP FLASHINGS

Part 3

3.1

3.2

Form flashings, copings and fascias to profiles indicated of 0.8mm thick prefinished steel

Execution

FABRICATION

Fabricate metal flashings and other sheet metal work in accordance with applicable
CRCA 'FL' series details as indicated.

Form pieces in 2400 mm maximum lengths. Make allowance for expansion at joints.
Hem exposed edges on underside 12 mm. Mitre and seal corners with sealant.

Form sections square, true and accurate to size, free from distortion and other defects
detrimental to appearance or performance.

Apply isolation coating to metal surfaces to be embedded in concrete or mortar.

INSTALLATION

Install sheet metal work in accordance with CRCA FL series details, FL Aluminum
Sheet Metal Work in Building Construction and as detailed.

Use concealed fastenings except where approved before installation.

Counterflash bituminous flashings at intersections of roof with vertical surfaces and
curbs. Flash joints using S-lock forming tight fit over hook strips, as detailed.

“S-Lock” end joints and caulk with sealant.

Install metal flashing under cap flashing to form weather tight junction.

END OF SECTION
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Part 1 General
1.1 SECTION INCLUDES

1 Materials, preparation and application for caulking and sealants.
1.2 REFERENCES

| Canadian General Standards Board (CGSB)

1 CGSB 19-GP-5M-1984, Sealing Compound, One Component, Acrylic Base,
Solvent Curing (Issue of 1976 reaffirmed, incorporating Amendment No. 1).

2 CAN/CGSB-19.13-M87, Sealing Compound, One-component, Elastomeric,
Chemical Curing.

3 CGSB 19-GP-14M-1984, Sealing Compound, One Component,
Butyl-Polyisobutylene Polymer Base, Solvent Curing (Reaffirmation of April

1976).

4 CAN/CGSB-19.17-M90, One-Component Acrylic Emulsion Base Sealing
Compound.

5 CAN/CGSB-19.24-M90, Multi-component, Chemical Curing Sealing
Compound.

2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
| Material Safety Data Sheets (MSDS).

1.3 SUBMITTALS
1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data

1 Manufacturer's product to describe.
1 Caulking compound.
2 Primers.
3 Sealing compound, each type, including compatibility when different
sealants are in contact with each other.
2 Submit manufacturer's instructions in accordance with Section 01 33 00 -
Submittal Procedures.
1 Instructions to include installation instructions for each product used.
3 Samples:
1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit duplicate samples of each type of material and colour.
3 Submit cured samples of exposed sealants for each color where required to match

adjacent material.

A4 Maintenance Manuals:
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A Conform to Section 01 78 00 - Closeout Submittals.
14 DELIVERY, STORAGE, AND HANDLING

15

1.6

Part 2

2.1

2.2

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

Deliver and store materials in original wrappings and containers with manufacturer's seals
and labels, intact. Protect from freezing, moisture, water and contact with ground or floor.

PROJECT CONDITIONS
Environmental Limitations:

1 Do not proceed with installation of joint sealants under following conditions:
1 When ambient and substrate temperature conditions are outside limits
permitted by joint sealant manufacturer or are below 5 degrees C.
2 When joint substrates are wet.

Joint-Width Conditions:

1 Do not proceed with installation of joint sealants where joint widths are less than
those allowed by joint sealant manufacturer for applications indicated.

Joint-Substrate Conditions:

1 Do not proceed with installation of joint sealants until contaminants capable of
interfering with adhesion are removed from joint substrates.
ENVIRONMENTAL REQUIREMENTS

Conform to manufacturer's recommended temperatures, relative humidity, and substrate
moisture content for application and curing of sealants including special conditions
governing use.

Products

SEALANT MATERIALS

Do not use caulking that emits strong odours, contains toxic chemicals or is not certified
as mould resistant in air handling units.

When low toxicity caulks are not possible, confine usage to areas which offgass to
exterior, are contained behind air barriers, or are applied several months before
occupancy to maximize offgas time.

Where sealants are qualified with primers use only these primers.

SEALANT TYPES
Type 2 -Urethanes One Part.
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1 Non-Sag to CAN/CGSB-19.13, Type 2, colour as selected by Consultant from
standard range of manufacturer’s colours.
2.3 PREFORMED COMPRESSIBLE AND NON-COMPRESSIBLE BACK-UP
MATERIALS.
1 Polyethylene, Urethane, Neoprene or Vinyl Foam.
1 Extruded open closed cell foam backer rod.
2 Size: oversize 30 to 50 %.
2 Bond Breaker Tape.
1 Polyethylene bond breaker tape which will not bond to sealant.
2.4 SEALANT SELECTION

2.5

Part 3

3.1

3.2

3.3

Exterior sealant: Sealant Type 1 (colour to match adjacent materials).
In additional locations as noted on the drawings.

JOINT CLEANER

Non-corrosive and non-staining type, compatible with joint forming materials and sealant
recommended by sealant manufacturer.

Primer: as recommended by manufacturer.

Execution

PROTECTION

Protect installed Work of other trades from staining or contamination.

SURFACE PREPARATION

Examine joint sizes and conditions to establish correct depth to width relationship for
installation of backup materials and sealants.

Clean bonding joint surfaces of harmful matter substances including dust, rust, oil grease,
and other matter that may impair Work.

Do not apply sealants to joint surfaces treated with sealer, curing compound, water
repellent, or other coatings unless tests have been performed to ensure compatibility of
materials. Remove coatings as required.

Ensure joint surfaces are dry and frost free.

Prepare surfaces in accordance with manufacturer's directions.

PRIMING

Where necessary to prevent staining, mask adjacent surfaces prior to priming and
caulking.
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2 Prime sides of joints in accordance with sealant manufacturer's instructions immediately
prior to caulking.
3.4 BACKUP MATERIAL
A Apply bond breaker tape where required to manufacturer's instructions.
2 Install joint filler to achieve correct joint depth and shape, with approximately 30%
compression.
3.5 MIXING
1 Where required mix materials in strict accordance with sealant manufacturer's
instructions.
3.6 APPLICATION
1 General Installation.
1 Apply sealant in accordance with manufacturer's written instructions.
2 Mask edges of joint where irregular surface or sensitive joint border exists to
provide neat joint.
3 Apply sealant in continuous beads.
4 Apply sealant using gun with proper size nozzle.
5 Apply sufficient pressure to fill voids and joints solid.
.6 Form surface of sealant with full bead, smooth, free from ridges, wrinkles, sags,
air pockets, embedded impurities.
T Tool exposed surfaces before skinning begins to give slightly concave shape.
.8 Remove excess compound promptly as work progresses and upon completion.
2 Curing.
A Cure sealants in accordance with sealant manufacturer's instructions.
2 Do not cover up sealants until proper curing has taken place.
3 Cleanup.
1 Clean adjacent surfaces immediately and leave Work neat and clean.
2 Remove excess and droppings, using recommended cleaners as work progresses.
3 Remove masking tape after initial set of sealant.

END OF SECTION
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Part 1 - General

1. INTENT

1

Provide a complete and fully operational mechanical system with facilities and services to
meet requirements described herein and in complete accord with applicable codes and
ordinances.

Contract documents for mechanical scope are diagrammatic and approximately to scale
unless detailed otherwise. They establish scope, material and installation quality and are not
detailed installation instructions.

Should any discrepancies occur on drawings or in specifications which leaves doubt as to
the intent and meaning of the drawings and specifications, obtain a ruling from the designer
before submitting tender. If this is not done, it will be assumed that the most expensive
alternate has been allowed for.

Follow manufacturer's recommended installation details and procedures for equipment
supplemented by details given herein and on plans subject to approval of the Departmental
Representative.

Install equipment generally in locations and routes shown, close to building structure with
minimum interference with other services or free space. Remove and replace improperly
installed equipment to satisfaction of the Departmental Representative at no extra cost.

Provide labour and materials required to install, test and place into operation complete
mechanical system. Provide additional material for modifications required to correct minor
job conflictions.

Connect to equipment furnished in other Sections and by Departmental Representative,
including uncrating equipment, moving in place and installing complete, start-up and test.

2. DELIVERY, STORAGE AND HANDLING

1

Packing, shipping, handling and unloading:
.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product

Requirements.

2 Deliver, store and handle materials in accordance with manufacturer’s written
instructions.

3 Store and manage hazardous materials in accordance with cepa, tdga AND Regional

and Municipal Regulations.

Waste Management and Disposal:

A Remove from site and dispose of packaging materials at appropriate recycling
facilities.
2 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard

packaging material in appropriate on-site bins for recycling in accordance with
Waste Management Plan.

3 Divert unused metal materials from landfill to metal recycling facility as approved
by Departmental Representative.
4 Unused sealant materials must not be disposed of into sewer system, into streams,

lakes, onto ground or in other location where it will pose health or environmental
hazard.
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.5 Fold up metal and plastic banding, flatten and place in designated area for recycling.

.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA,
Regional and Municipal regulations.

i Provide manifests describing and listing waste created. Transport containers by
approved means to licenced landfill for burial.

3. MATERIALS

1

4

Replace materials or workmanship below specified quality and relocate work wrongly
placed to satisfaction of the Departmental Representative.

Materials and equipment installed shall be new, full weight and of the best quality specified.
Use same brand or manufacturer for each specific application. Statically and dynamically

balance rotating equipment for minimum vibration and low operating noise level.

Each major component of equipment shall have manufacturer's name, address, catalog and
serial number in a conspicuous place.

Install materials and equipment in a neat and workmanlike manner by competent specialists.

4. CUTTING AND PATCHING

1

Locate and provide holes and sleeves, cutting and fitting required for mechanical work.
Relocate improperly located holes and sleeves at no extra cost.

Drill for expansion bolts, hanger rods, brackets, and supports.

Do no cutting or burning of structural members of building frame without obtaining prior
written approval from the Departmental Representative.

Provide openings and holes required in precast members for mechanical work. Cast holes
larger than 100 mm (4") in diameter. Field-cut smaller than 100 mm (4").

All patching of finished construction of building shall be performed under the sections of
specifications covering these materials.

5. SEMI-FINAL AND FINAL INSPECTIONS

1

Perform the following items prior to semi-final inspection.

1 Heating and air conditioning systems capable of operation with alarm controls
functional and automatic controls in operation generally, but not necessarily finally
calibrated.

2 Necessary tests on equipment made including those required by authorities and
certificates of approval obtained.

3 Rough balance of air and water systems completed.

4 Valve tagging completed and equipment identified. Equipment and piping painted
and escutcheons installed.

.5 Equipment lubricated as per manufacturer's data.

.6 Warranty forms have been mailed to manufacturer. Provide copy of original
warranty for equipment which has warranty period longer than one year.

i Systems chemically cleaned, flushed and water treatment initiated. Provide report

from manufacturer's representative to confirm status of treatment.
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.8 Submit sample of Operating/Maintenance Manuals. Arrange Operating and
Maintenance Instructions and submit schedule for approval.
9 Review and ensure access doors are suitably located and equipment easily
accessible including plumbing cleanouts.
.10 Have noise and vibration control devices and flexible connections inspected by
manufacturer's representative and submit written report.
A1 Equipment alignment carried out by qualified millwright and certified report
submitted.
12 Check operations of plumbing systems and fixtures and ensure fixtures are solidly
supported.
13 Fan plenums cleaned, temporary filters removed and permanent filters installed.
2 Provide declaration in writing that semi-final deficiencies and the following items have been

completed prior to the final inspection:

A Equipment cleaned inside, outside and lubricated. Plumbing fixtures and brass
cleaned.

2 Final balancing completed and rough data of balance reports submitted.

3 Final calibration of controls completed.

6. SHOP DRAWINGS

1

2

Submittal procedures in accordance with Section 01 33 00.

Submit materials and equipment by manufacturer, trade name and model number. Include
copies of applicable brochure or catalog material. Do not assume applicable catalogues are
available in the Departmental Representative's office. Maintenance and operating manuals
are not suitable submittal material.

Clearly mark each sheet of printed submittal material (using arrows, underlining or circling)
to show particular sizes, types, model numbers, ratings, capacities and options actually being
proposed. Cross out non-applicable material. Specifically note on the submittal specified
features such as special tank linings, pump seals, materials or painting.

Include dimensional data for roughing in and installation, technical data sufficient to check
that equipment meets requirements of drawings and specifications, wiring, piping, and
service connection data, motor sizes complete with voltage ratings and schedules as
applicable.

Shop drawings to show all information identified under individual product specifications
and in general shall show the following:

Mounting arrangements.

Operating and maintenance clearances.

Detailed drawings of bases, supports, and anchor bolts.

Acoustical sound power data, where applicable.

Points of operation on performance curves.

Manufacturer to certify current model production.

Certification of compliance to applicable codes.

Yo WL~

In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: use
MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph number.
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7. OPERATING AND MAINTENANCE MANUALS

1

.10

A1

Provide services of qualified and experienced personnel to prepare proper documentation
and to instruct the Operating Staff in the operation and preventative maintenance of each
piece of equipment and system supplied and installed. Complete and turn over
documentation prior to final inspection.

Provide 215 mm x 280 mm (8-1/2" x 11") capacity extension type catalogue binders bound
with heavy fabric, hot stamped in gold lettering front and spine. Refer to Division 1 for
colour and quantity.

Each binder shall be indexed according to the following indexing system:
Tab-1.0 Mechanical Systems: Title page with clear plastic protection cover.
Tab-1.1 List of Mechanical Drawings.

Tab-1.2 Description of Systems: Provide complete description of each system. Include
detailed system description and components comprising that system, explanation of how
each component interfaces with others to complete the system, location of each thermostat,
controller or operating setpoints. Refer to 21 0-5 01, 1.1.5 for additional required
information.

Tab-1.3 Operation Division: Provide complete and detailed operation of each major
component. Include how to energize and exact location of switches and controls, how the
component interfaces with other components, operation of controls, including the
operational sequence, operational characteristic changes for summer or winter operation,
and how to accomplish the changeover, complete troubleshooting sequence, setpoints cannot
be maintained, and safeguards to check if equipment goes off line. Refer to 21 0-5 01, 1.1.5
for additional required information.

Tab-1.4 Maintenance and Lubrication Division: Provide detailed preventative maintenance
and lubrication schedule for each of the major components to include daily, weekly,
monthly, semi-annual and yearly checks and tasks. Explain how to proceed with each task
required for each piece of typical equipment such as bearings, drives, motors and filters.
Compile this information for each typical piece of equipment separate from the shop
drawings section. Refer to 21 0-5 01, 1.1.5 for additional required information.

Tab-1.5 List of Equipment Suppliers and Contractors: Provide complete list of equipment
suppliers and contractors, including address and telephone number. Outline procedures for
purchasing parts and equipment. Include steps to take in order to purchase new parts.

Tab-Certification (2.0, 2.1, etc.): Include copy of test data degreasing and flushing of
heating system analysis of system water taken at time system was put into operation,
hydrostatic or air tests performed on piping systems, equipment alignment certificates, copy
of balancing data for air and water systems, copy of valve tag identification and pipe colour
code, inspection approval certificates for plumbing system, hot air heating and ventilation
systems and fire damper schedule.

Tab-Shop Drawings and Maintenance Bulletins (3.0, 3.1, etc.): Provide materials as
received in compliance with clause "Shop Drawings".
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12 The divider tabs shall be laminated mylar plastic, and coloured according to section. The
colouring is as follows: Mechanical Systems - 1.0 - 1.5 - Orange, Certification - 2.0 - 2.4 -
Green, Shop Drawings and Maintenance - 3.0 - 3.17 - Yellow. Plastic tabs with typed
insertions will not be accepted.

13 Submit documents to the Departmental Representative for approval prior to being turned
over to the Departmental Representative. At completion of project, hold a Seminar to
instruct the Operating Staff in operation and preventative maintenance of each piece of
equipment and system supplied and installed.

.14 Provide one digital copy on compact disk of the final operation and maintenance manual in
each of the manuals (six in total).

8. RECORD DRAWINGS

A Refer to Section 01 33 00.

2 Keep on site, an extra set of white prints and specifications recording changes and
deviations daily. Allow for the work required to transfer site changes to Engineer's original
tracings and for providing the Departmental Representative with set of sepias marked
"Record Drawings". Co-ordinate through Departmental Representative's office. Addenda
corrections and Departmental Representative initiated construction changes to original
tracings will be the responsibility of the Departmental Representative.

3 Contractor shall utilize a different colour water proof ink for each service.

4 Contractor shall ensure that white prints are available on site for reference purposes and
inspection.

5 Record drawings shall identify location of fire dampers, major control lines, access doors,
tagged valves and actual room names or numbers.

.6 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).

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

9. IDENTIFICATION
.1 Refer to Section 23 05 53.01, Mechanical Identification.
10. TEMPORARY FACILITIES
A Refer to Section 01 78 00.
11. SUPERVISION
A Refer to Section 01 78 00.
12. TEMPORARY HEAT AND/OR VENTILATION

1

Refer to Section 01 78 00.
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9

Do not use the permanent system for temporary heating or ventilation purposes, without
written permission from the Departmental Representative.

Thoroughly clean and overhaul permanent equipment used during the construction period,
replacing worn or damaged parts. Exchange equipment or components operating improperly
at final inspection with new equipment or components.

Use of permanent systems for temporary heat shall not modify the terms of warranty.
Operate heating systems under conditions which ensure no temporary or permanent damage.
Operate fans at proper resistance with filters installed. Change filters at regular intervals.
Operate with proper safety devices and controls installed and fully operational. Operate
water systems with proper water treatment.

Where air systems are used during temporary heating, provide filter media on return and
exhaust air outlets. Clean duct systems which have become dirty.

When permanent systems are used for temporary heat, provide alarm indicating system
failure. Connect alarm to independent alarm company system.

Replace mechanical seals in pumps used for temporary heating purposes with new
mechanical seals, regardless of condition.

Provide one year warranty from date of Substantial Completion.

13. EQUIPMENT PROTECTION AND CLEAN-UP

1

Protect equipment and materials in storage on site, during and after installation until final
acceptance. Leave factory covers in place and take special precautions to prevent entry of
foreign material into working parts of piping and duct systems.

Protect equipment with polyethylene covers and crates.

Operate, drain and flush out bearings and refill with new change of oil, before final
acceptance.

Thoroughly clean piping, ducts and equipment of dirt, cuttings and other foreign substances.

Protect bearings and shafts during installation. Grease shafts and sheaves to prevent
corrosion. Supply and install necessary extended nipples for lubrication purposes.

Ensure that existing equipment is carefully dismantled and not damaged or lost. Do not re-
use existing materials and equipment unless specifically indicated.

14. TEMPORARY OR TRIAL USAGE

1

Temporary or trial usage by the Departmental Representative of mechanical equipment
supplied under contract and claimed complete before final acceptance shall not represent
acceptance.

Repair or replace permanent equipment used temporarily.

Take responsibility for damage caused by defective materials or workmanship during
temporary or trial usage.
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15. ELECTRICAL MOTORS

1

2

5

Supply mechanical equipment complete with electrical motors.

Provide NEMA premium efficiency motors to CEMA and CSA standards for hard,
continuous service, designed to limit temperature rise to 40 deg.C (100 deg.F) for open
housing and 50 deg.C (125 deg.F) for drip proof housing, and operate at 1800 RPM unless
otherwise specified.

Motors shall have ball or roller type bearings with grease lubrication fittings.

Motors used in conjunction with variable frequency drives shall be suitable for inverter
duty, as specified by NEMA MGI-1993, Part 31. Refer to electrical specifications for
inverters.

Refer to electrical specification for voltage, phase and cycle.

16. WASTE MANAGEMENT AND DISPOSAL

1

Packing, shipping, handling and unloading:
1

Deliver, store and handle all mechanical components in accordance with Section
01 61 00 - Common Product Requirements.

Deliver, store and handle all materials in accordance with manufacturer’s written
instructions.

Store and manage hazardous materials in accordance with cepa, tdga AND Regional
and Municipal Regulations.

Waste Management and Disposal:

1

2

Remove from site and dispose of packaging materials at appropriate recycling
facilities.

Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard
packaging material in appropriate on-site bins for recycling in accordance with
Waste Management Plan.

Divert unused metal materials from landfill to metal recycling facility as approved
by Departmental Representative.

Unused sealant materials must not be disposed of into sewer system, into streams,
lakes, onto ground or in other location where it will pose health or environmental
hazard.

Fold up metal and plastic banding, flatten and place in designated area for recycling.
Handle and dispose of hazardous materials in accordance with CEPA, TDGA,
Regional and Municipal regulations.

Disposal of asbestos waste generated by removal activities must comply with
Federal, Provincial, Territorial and Municipal regulations. Dispose of asbestos
waste in sealed double thickness 6 ml bags or leak proof drums. Label containers
with appropriate warning labels.

Provide manifests describing and listing waste created. Transport containers by
approved means to licenced landfill for burial.

17. DEMOLITION

1

Mechanical Contractor shall include in his Base Price the cost to provide the removal of all
existing mechanical equipment and material that is not to be reused under this contract.
Equipment shall be Departmental Representatives' salvage unless noted otherwise.
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18. COMMISSIONING

1

Mechanical Contractor is responsible to ensure all mechanical systems are fully
commissioned and detailed commissioning forms are completed and reviewed with
Departmental Representative. Refer to Sections 01 91 13 General Commissioning (Cx)
Requirements, 01 91 33 Commissioning Forms, 01 91 41 Commissioning Training for
details on Mechanical Contractors responsibilities in addition to all commissioning activities
identified under Division 21, 22, 23 and 25. As part of the commissioning process, the
contractor is required to complete the Site Standard Equipment Labelling and Tracking
sheets for the equipment they supplied, the sheets will be provided by the owner.

19. INSTRUCTION OF OPERATING STAFF

1

Provide trained personnel to instruct operating staff on maintenance, adjustment and
operation of mechanical equipment. Instruct staff on changes or modification in equipment
made under terms of guarantee.

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.

Where specified elsewhere in Mechanical manufacturers to provide demonstrations and
instructions.

Use operation and maintenance data manual for instruction purposes. On completion of
instruction, turn one manual over to chief operating personnel, the balance to Departmental
Representative.

Record every instruction and training session on digital video.

Time allocated for Instruction:
- Pumps One-half (1/2) hour instruction per pump type.

20. SUBSTANTIAL COMPLETION

1

The mechanical portion of the project shall be deemed substantially complete when ALL
mechanical systems are operational as designed. In addition, the air and/or water balance
must be completed with the report submitted and approved by the Departmental
Representative and the temperature control system must be complete, as designed,
operational, with all control components calibrated and the maintenance manuals in final
form must be submitted. The date will be established by the Departmental Representative and
will set the date for the start of the one (1) year warranty on all mechanical systems.

21. EXCESSIVE ADMINISTRATION

1

Following the "Substantial Completion" Inspection a "Final" Inspection will be conducted
and a follow up inspection will be conducted to "check off" all outstanding mechanical
deficiencies.

If the mechanical portion of the project is not 100 percent complete at the time of the
deficiency “checkoff” inspection, the cost of the failed deficiency “check-off” inspection and
any and all additional inspections will be back charged directly to the Mechanical Contractor.
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3 The cost of each excessive inspection will be $750.00 plus travel, and will be deducted
directly from the total Mechanical Contract amount.

4 If the contractor fails the deficiency “checkoff” inspection, no additional money will be
released and a subsequent inspection will be scheduled when the Contractor reverifies that
they are 100% complete.

.5 This process will repeat until the contractor can demonstrate that the project is 100%

complete with all deficiencies rectified.

22, ALTERNATE AND SEPARATE PRICES

A

Referenced specification sections and drawings contain pertinent requirements for materials
and methods to achieve work described herein.

Coordinate pertinent related work and modify surrounding work as required to complete
project under each alternate designated.

Alternate products may vary in operation or construction, but shall meet or exceed the
requirements of the specifications, drawings and the specified equipment for performance
capacities, controllability and equipment options.

Revisions required to adapt equipment other than that specified shall be made without extra
charge to the Departmental Representative.

23. ALTERNATE MATERIALS & EQUIPMENT

1

The design is based on the materials and equipment as specified. Any alternate materials or
equipment that meet or exceed the performance, quality and design intent of that specified
will be accepted unless specifically noted otherwise under this article.

If alternate material or equipment will alter the design intent, make proposals to supply said
materials or equipment in writing to the Departmental Representative at least ten working
days prior to closing date of tender for Mechanical Trade. Any material or equipment that
alters the design intent must be formally approved to be accepted.

All proposed equipment is subject to the requirements of the drawings and specifications.
Revisions required to adapt equipment other than that specified shall be made without extra
charge to the contract. All suppliers, except those specified, shall guarantee in writing that
their individual proposed products meet or exceed the performance and quality of specified
products. If the departmental representative determines at any time that the equipment or
material being supplied does not meet or exceed the performance, quality or design intent
of that being specified, the contractor shall replace the article in question with a suitable
product at the contractors expense.

The following products shall be supplied as specified, there is no other products/
manufacturers that will be accepted:

A EMCS (Building Controls): shall be Andover Controls or Honeywell only

2 Steam Traps: Spirax Sarco

Part 2 - Materials

2.1

NOT USED

1 Not Used
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Part 3 - Execution

3.1 NOT USED

1 Not Used.

END OF SECTION
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Part1 General
1.1 SUMMARY
A The installation of drainage waste and venting piping - plastic.
2 Sustainable requirements for construction and verification.
1.2 REFERENCES
A American Society for Testing and Materials International, (ASTM).
1 ASTM D2564-02, Specification for Solvent Cements for Poly(Vinyl-Chloride)
(PVC) Plastic Piping Systems.
2 Canadian Standards Association (CSA International).
A CSA-Series B1800-02, Plastic Nonpressure Pipe Compendium.
2 CSA-B181.2-02, PVC Drain, Waste and Vent Pipe and Pipe Fittings.
3 CSA-B182.1-02, Plastic Drain and Sewer Pipe and Pipe Fittings.
Part2 Products
2.1 PIPING AND FITTINGS
1 For buried and or above ground DWYV piping to:
1 CSA-B181.1.
2 CSA-B181.2.
3 CSA-B182.1.
2.2 JOINTS
1 Solvent weld for PVC: to ASTM D2564.

Part 3 Execution

3.1 INSTALLATION

A In accordance with Section 23 05 05 - Installation of Pipework.
2 Install in accordance with Provincial Plumbing Code and local authority having
jurisdiction.

3.2 TESTING
1 Pressure test buried systems before backfilling.

2 Hydraulically test to verify grades and freedom from obstructions.
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33 PERFORMANCE VERIFICATION
1 Cleanouts:
1 Ensure accessible and that access doors are correctly located.
2 Open, cover with linseed oil and re-seal.
3 Verify cleanout rods can probe as far as the next cleanout, at least.
2 Test to ensure traps are fully and permanently primed.
3 Storm water drainage:
A Verify domes are secure.
2 Ensure weirs are correctly sized and installed correctly.
3 Verify provisions for movement of roof system.
4 Ensure fixtures are properly anchored, connected to system and effectively vented.

END OF SECTION
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Part 1 General
11 REFERENCES

1 American Society for Testing and Materials International (ASTM)

1 ASTM D698-00ael, Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12,400ft-1bf/ft®) (600kN-m/m?®).
1.2 QUALITY ASSURANCE/REGULATORY REQUIREMENTS

1 Shore and brace excavations, protect slopes and banks and perform work in accordance

with Provincial and Municipal regulations whichever is more stringent.
1.3 TESTS AND INSPECTIONS

1 Testing of materials and compaction of backfill will be carried out by testing laboratory
in accordance with Section 01 45 00 - Quality Control. The cost of the testing shall be
borne by the Contractor.

2 Not later than one week before backfilling or filling, provide to designated testing
agency, 23 kg sample of material proposed for use.

3 Do not begin backfilling or filling operations until material has been approved for use by
Departmental Representative.

A4 Not later than 48 hours before backfilling or filling with approved material, coordinate
required compaction tests with designated testing agency.

5 Before commencing work, conduct with Departmental Representative, condition survey
of existing structures, trees and other plants, lawns, fencing, service poles, wires and
paving, survey bench marks and monuments which may be affected by work.

14 EXISTING CONDITIONS
1 Buried services:
1 Before commencing work verify location of buried services on and adjacent to
site.
2 Arrange with appropriate authority for relocation of buried services that interfere
with execution of work: pay costs of relocating services.
3 Remove obsolete buried services within 2 m of foundations: cap cut-offs.
15 PROTECTION

1 Protect excavations from freezing.

2 Keep excavations clean, free of standing water, and loose soil.

3 Where soil is subject to significant volume change due to change in moisture content,

cover and protect to Departmental Representative’s approval.
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Part 2

2.1

Protect natural and man-made features required to remain undisturbed.

Provide tree protection where equipment will be working around trees and shrubs to
remain. Tree protection shall be solid wood staves around trunk to height of equipment.
Provide snow fence around tree perimeter to limit equipment traffic.

Where required for excavation, cut roots or branches only as approved by Departmental
Representative.

Existing buried utilities and structures:

1 Size, depth and location of existing utilities and structures as indicated are for
guidance only. Completeness and accuracy are not guaranteed.

2 Confirm locations of buried utilities by careful test excavations such as hand
excavation or water washing.

3 Maintain and protect from damage, water, sewer, gas, electric, telephone and
other utilities and structures encountered.

4 Where utility lines or structures exist in area of excavation, obtain direction of
Departmental Representative before removing.

5 Record location of maintained, re-routed and abandoned underground lines.
Existing buildings and surface features:
1 Conduct, with Departmental Representative, condition survey of existing

buildings, trees and other plants, lawns, fencing, service poles, wires, pavement,
survey bench marks and monuments which may be affected by Work.

2 Protect existing buildings and surface features from damage while Work is in
progress. In event of damage, immediately make repair to approval of
Departmental Representative.

Protect existing projections from buildings such as window wells, steps and stairs.
Temporarily support as required and reinstate to original detail if removal is unavoidable.

Products

MATERIALS
Type 1 and Type 2 fill:

1 Crushed, pit run or screened stone, gravel or sand.

2 Gradations to be within limits specified when tested to ASTM C136 and ASTM
C117. Sieve sizes to CAN/CGSB-8.2.
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Part 3

3.1

3.2

3 Table

Sieve Designation % Passing

Type 1 Type 2
75 mm - 100
50 mm - -
37.5 mm - -
25 mm 100 -
19 mm 75-100 -
12.5 mm - -
9.5 mm 50-100 -
4.75 mm 30-70 22-85
2.00 mm 20-45 -
0.425 mm 10-25 5-30
0.180 mm - -
0.075 mm 3-8 0-10

Type 3 fill: selected material from excavation or other sources, approved by

Departmental Representative for use intended, unfrozen and free from rocks larger than

75 mm, cinders, ashes, sods, refuse or other deleterious materials.

Unshrinkable fill: proportioned and mixed to provide:

Maximum compressive strength of 0.4 MPa at 28 days.

Maximum Portland cement content of 25 kg/m®.

Minimum strength of 0.07 MPa at 24 h.

Concrete aggregates: to CAN/CSA-A23.1/A23.2.

Cement: to CAN/CSA-A3001, Type GU Portland cement: Type 10.
Slump: 160 to 200 mm.

o ur wiN PR

Execution

TEMPORARY EROSION AND SEDIMENTATION CONTROL

Provide temporary erosion and sedimentation control measures to prevent soil erosion
and discharge of soil-bearing water runoff or airborne dust to adjacent properties and
walkways.

CLEARING AND GRUBBING
Remove trees, shrubs, bushes, vines, and debris within areas designated on drawings.

Remove stumps and tree roots below footings, slabs, and paving, and to 600 mm below
finished grade elsewhere.

Dispose of cleared and grubbed material off site daily to disposal areas acceptable to
authority having jurisdiction.
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3.3 EXCAVATION

3.4

Strip topsoil over areas to be covered by new construction, over areas where grade
changes are required, and so that excavated material may be stockpiled without covering
topsoil.

A Stockpile topsoil for later use. Obtain Owner’s approval for stockpile location.

Excavate as required to carry out work.

1 Do not disturb soil or rock below bearing surfaces.
Notify Departmental Representative when excavations are complete.

3 If bearings are unsatisfactory, additional excavation will be authorized in writing
and paid for as additional work.

4 Excavation taken below depths shown without Departmental Representative's

written authorization to be filled with concrete of same strength as for footings at
Contractor's expense.

Excavate trenches to provide uniform continuous bearing and support for 150 mm
thickness of pipe bedding material on solid and undisturbed ground.

1 Trench widths below point 150 mm above pipe not to exceed diameter of pipe
plus 600 mm.

Excavate for slabs to subgrade levels.

Remove all topsoil, organic matter, debris and other loose and harmful matter
encountered at subgrade level.

BACKFILLING
Inspection: do not commence backfilling until fill material and spaces to be filled have
been inspected and approved by Departmental Representative.

Remove snow, ice, construction debris, organic soil and standing water from spaces to be
filled.

Lateral support: maintain even levels of backfill around structures as work progresses, to
equalize earth pressures.

Compaction of subgrade: compact existing subgrade under walks, paving, and slabs on

grade, to same compaction as specified for fill.

Placing:

1 Place backfill, fill and base course material in 150 mm lifts: moisture condition
as required to achieve specified density.

Upper 500mm of backfill to be local compacted soil where not covered with impermeable

material

Compaction: compact each layer of material to following densities for material to ASTM
D698 :
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1 Building subgrade: 96% of standard Proctor density at optimum moisture
content.
2 Subgrade fill: 96% of standard Proctor density at optimum moisture content.
Landscape subgrade: 90% of standard Proctor density at optimum moisture
content.
8 In trenches:
1 Up to 300 mm above pipe or conduit: sand placed by hand.
2 Over 300 mm above pipe or conduit: native material approved by Departmental
Representative .

9 Under seeded and sodded areas: use site excavated material to bottom of topsoil except in
trenches and within 600 mm of foundations.

10 Against foundations (except as applicable to trenches and under slabs and paving): Clear
draining rock material at bottom of excavation and over weeping tile and footing as
indicated on drawings; and excavated material or imported material with no stones larger
than 75 mm diameter within 600 mm of structures.

35 GRADING

1 Grade so that water will drain away from buildings, walls and paved areas, to catch
basins and other disposal areas approved by the Departmental Representative.
| Grade to be gradual.

2 Refer to Landscape drawings for grading.
3.6 BOULDER FOUNDATION STRIP

1 Rough grade to 50 mm below top of concrete foundation wall as indicated on drawings.
Eliminate rough areas as required for proper installation of stone mulch. Carry landscape
fabric below rock and up face of excavation to bottom of wood cribbing.

3.7 SHORTAGE AND SURPLUS

1 Supply necessary fill to meet backfilling and grading requirements and with minimum
and maximum rough grade variance.

2 Dispose of surplus material off site.

3.8 CLEANING
1 On completion and verification of performance of installation, remove surplus materials,

excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General
11 REFERENCES

1.2

1.3

Part 2

2.1

Part 3

3.1

3.2

ASTM International

1 ASTM D698-, Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort m°.

Underwriters' Laboratories of Canada (ULC)

ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Section 01 33 00 - Submittal Procedures.

EXISTING CONDITIONS

Examine subsurface investigation report which is available for inspection from
Consultant.

Products

MATERIALS

Excavated or graded material existing on site suitable to use as fill for grading work if
approved by Consultant.

Execution

EXAMINATION

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

1 Inform Consultant of unacceptable conditions immediately upon discovery.
2 Proceed with installation only after unacceptable conditions have been remedied.
GRADING

Rough grade to levels, profiles, and contours allowing for surface treatment as indicated.
Rough grade to following depths below finish grades:

1 150 mm for grassed areas.
2 300 mm for asphalt or gravel paving.

Slope rough grade away from building 1:50 minimum.

Grade ditches to depth as indicated.
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5 Prior to placing fill over existing ground, scarify surface to depth of 150 mm minimum
before placing fill over existing ground. Maintain fill and existing surface at
approximately same moisture content to facilitate bonding.
.6 Compact filled and disturbed areas to maximum dry density to ASTM D698, as follows:
1 85% under landscaped areas.
2 95% under paved and walk areas.
T Do not disturb soil within branch spread of trees or shrubs to remain.
3.3 TESTING

3.4

3.5

Inspection and testing of soil compaction will be carried out by testing laboratory
designated by ULC. Costs of tests will be paid for by Contractor.

Density testing of fill: one test for each 500 square metres for each 150mm compacted

lift.

CLEANING

Progress Cleaning:

A Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment.

Waste Management: separate waste materials for reuse or recycling.

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

PROTECTION

Protect existing fencing, trees, landscaping, natural features, bench marks, buildings,
pavement, surface or underground utility lines which are to remain as directed by
Consultant. If damaged, restore to original or better condition unless directed otherwise.

Maintain access roads to prevent accumulation of construction related debris on roads.

END OF SECTION
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Section 23 05 05

Part1 General

1.1 REFERENCES

.1

Canadian General Standards Board (CGSB)
1 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.

Part 2 Products

2.1 PIPE

.1

Service
Sanitary drainage and
vent above grade (not

Material

Type "M" or "DWV" copper.

Cast iron, plastic PVC

including return air plenum)

Sanitary drainage and

vent above grade in ceiling

return air plenum

2.2 FITTINGS

Service

Sanitary drainage and
vent unburied (not
including return air
ceiling plenum.)

Sanitary drainage and
Vent unburied (in
return air ceiling
plenum)

Sanitary drainage and
vent buried under
building

Type “M” or “DWV” copper,

Material

Wrought copper or cast
brass.
Cast iron.

PVC CS.A.

Wrought copper or cast
iron
PVC-XFR-15/50

Wrought copper or cast
brass.
Cast iron.

PVC

cast iron, plastic PVC-XFR-15/50

Joint
95-5 solder

Hub & Spigot
Gasket & Clamp
Solvent weld or
grooved mechanical

95-5 solder

Hub & Spigot
Solvent weld or
grooved mechanical

95-5 solder

Hub & Spigot
Gasket & Clamp or
grooved mechanical
Solvent weld or
grooved mechanical

Page 1 of 7
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Part3 Execution
3.1 CONNECTIONS TO EQUIPMENT
A In accordance with manufacturer's instructions unless otherwise indicated.
2 Use valves and unions or flanges (as indicated) for isolation and ease of maintenance and
assembly.
3 Use double swing joints when equipment mounted on vibration isolation and when
piping subject to movement.
3.2 CLEARANCES
A Provide clearance around systems, equipment and components for observation of

operation, inspection, servicing, maintenance and as recommended by manufacturer.

2 Provide space for disassembly, removal of equipment and components as recommended
by manufacturer or as indicated (whichever is greater) without interrupting operation of
other system, equipment, components.

33 DRAINS

1 Install piping with grade in direction of flow except as indicated.

2 Install drain valve complete with isolation at low points in piping systems, at equipment
and at section isolating valves.

3 Pipe each drain valve discharge separately to nearest floor drain where indicated.
Discharge to be visible.

4 Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end
male thread, cap and chain.

34 AIR VENTS

A Install manual air vents at high points in piping systems complete with isolation valve
and u-bend copper tubing to allow discharge to bucket.

2 Install automatic air valve at each air separator and where indicated.
3 Install isolating valve at each automatic air valve.
4 Install drain piping to approved location and terminate where discharge is visible.

3.5 DIELECTRIC COUPLINGS
A General: Compatible with system, to suit pressure rating of system.

2 Locations: Where dissimilar metals are joined.
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3 NPS 2 and under: isolating unions or bronze valves.
4 Over NPS 2: Isolating flanges.

3.6 ROUTE AND GRADES

.1

3

Route piping in orderly manner and maintain proper grades. Install to conserve
headroom and interfere as little as possible with use of space. Run exposed piping
parallel to walls. Group piping wherever practical at common elevations. Install
concealed pipes close to the building structure to keep furrings to a minimum.

Make reductions in water pipes with eccentric reducing fittings installed to provide
drainage and venting.

Grade horizontal drainage and vent piping 20 mm per meter minimum.

3.7 PIPEWORK INSTALLATION

.1

2

.10

11

Screwed fittings jointed with Teflon tape.
Protect openings against entry of foreign material.

Install to isolate equipment and allow removal without interrupting operation of other
equipment or systems.

Assemble piping using fittings manufactured to ANSI standards.

Saddle type branch fittings may be used on mains if branch line is no larger than half the
size of main.

1 Hole saw (or drill) and ream main to maintain full inside diameter of branch line
prior to welding saddle.
2 Do not project brach pipe inside the main pipe.

Install exposed piping, equipment, rectangular cleanouts and similar items parallel or
perpendicular to building lines.

Install concealed pipework to minimize furring space, maximize headroom, conserve
space.

Slope piping, except where indicated, in direction of flow for positive drainage and
venting.

Install, except where indicated, to permit separate thermal insulation of each pipe.
Provide clearance for proper installation of insulation and for access to valves, air vents,
drains and unions. Valves to be complete with valve handle extensions where insulation

is thicker than 25mm, extension to suit insulation thickness.

Group piping wherever possible.
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12

13

.14

15

.16

17

18

.19

.20

21

22

23

Ream pipes, remove scale, welding slag and other foreign material, inside and outside
before assembly.

Use eccentric reducers at pipe size changes to ensure positive drainage and venting.

Install piping to allow for expansion and contraction without unduly stressing pipe or
equipment connected.

Screw joint steel piping up to and including 38 mm . Weld piping 63 mm and larger,
including branch connections. Screw or weld 50 mm piping.

Make screwed joints with full cut standard taper pipe threads with red lead and linseed
oil or other approved non-toxic joint compound applied to male threads only.

Clamp cast iron water pipe at fittings with 20 mm rods and properly anchor and support.

Use grooved mechanical couplings and mechanical fasteners in accessible locations,
risers, pipe chases, and in other locations as approved by Departmental Representative.
Use flexible couplings at pumps, coils and all vibration isolated equipment in lieu of
flexible connectors, all other couplings to be rigid.

1 Grooved joints shall be installed in accordance with the manufacturer’s latest
published installation instructions.
2 The grooved coupling manufacturer’s factory trained representative shall provide

on-site training for Contractor’s field personnel in the use of grooving tools and
installation of grooved joint products. The representative shall periodically visit
the job site and review Contractor is following best recommended practices in
grooved product installation. (A distributor’s representative is not considered
qualified to conduct the training or job site visits.)

Make connections to equipment and branch mains with unions or flanges, as indicated:
1 Unions are not required in installations using grooved mechanical joint
couplings (The couplings shall serve as disconnect points.)

Provide non-conducting type connections wherever jointing dissimilar metals in systems.
Brass adaptors and valves are acceptable. Refer to dielectric couplings.

Pressfit piping and fittings are not permitted.

Install piping to allow for expansion and contraction without unduly stressing pipe or

equipment connected.

1 For mechanical pipe jointing systems, use adequate numbers of Victaulic Style
77 flexible couplings in header piping to accommodate thermal growth and
contraction, and for the elimination of expansion loops. (In accordance with
Victaulic instructions and as approved by the Departmental Representative.)
Where expansion loops are required, use Victualic Style 77 couplings on the
loops.

Install piping material specified as inside the building to 2.4 meters outside of building.
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24 Use of PVC plastic pipe allowed where approved by the authority having jurisdiction.
PVC pipe run in plenum spaces shall have flame and smoke rating for that purpose. PVC
pipe to be complete with ULC labelled fire stopping wherever penetrating fire

separations.
25 Valves:

1 Shall be flanged for steam and condensate 38 mm and larger.

2 Install in accessible locations.

3 Remove interior parts before soldering.

4 Install with stems upright or horizontal, not inverted.

.5 Valves accessible for maintenance without removing adjacent piping.

.6 Install globe valves in bypass around control valves.

i Use ball valves up to 50 mm or butterfly valves 63 mm and larger at branch
take-offs for isolating purposes except where otherwise specified.

.8 Install butterfly valves on chilled water and related condenser water systems
only.

9 Install butterfly valves between weld neck flanges to ensure full compression of
liner.

.10 Install ball valves for glycol service and domestic water.

A1 Install gate valves on steam and condensate.

12 Use chain operators on valves NPS 2-1/2 and larger where installed more than
2400 mm above floor in Mechanical Rooms.

13 Install gate, ball and butterfly valves for isolating service, to isolate equipment,
part of systems or vertical risers.

.14 Install globe, ball or angle valves for throttling service.

15 Use plug cocks in water systems for throttling service. Use non-lubricated plug

cocks only when shut-off or isolation valves are also provided.
.16 Grooved end triple service valves shall be 2068 kPa bubble tight dead end
shutoff and non-slamming backflow prevention. Victualic Tri-Service valve

assembly.
17 Use butterfly valves in fire protection systems where approved.
18 Provide drain valves at main shut-off valves, low points of piping and apparatus.
.19 Valve operators to be complete with extensions on systems with insulation

thicker than 25mm, extension to suit insulation thickness.

.26 Check Valves:

1 Install silent check valves on discharge of pumps and in vertical pipes with
downward flow and elsewhere as indicated.

2 Install swing check valves in horizontal lines on discharge of pumps and
elsewhere as indicated.

3 Provide spring loaded check valves on discharge of condensate pumps and

condenser water.

27 Provide thermometers, thermometer wells, and DDC sensor wells where thermometers
are indicated on drawings and schematics.

28 Provide plug cocks at all pressure tapping locations.
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3.8 SLEEVES

.1

General: Install where pipes pass through masonry, concrete structures, fire rated
assemblies, and elsewhere as indicated.

Material: Schedule 40 black steel pipe.

Construction: Foundation walls and where sleeves extend above finished floors to have
annular fins continuously welded on at mid-point.

Sizes: 6 mm minimum clearance between sleeve and uninsulated pipe or between sleeve
and insulation.

Installation:

1 Concrete, masonry walls, concrete floors on grade: Terminate flush with finished
surface.

2 Other floors: Terminate 25 mm above finished floor.

3 Before installation, paint exposed exterior surfaces with heavy application of
zinc-rich paint to CAN/CGSB-1.181.

Sealing:

1 Foundation walls and below grade floors: Fire retardant, waterproof
non-hardening mastic.

2 Elsewhere: Provide space for firestopping. Maintain fire rating integrity.

3 Sleeves installed for future use: Fill with lime plaster or other easily removable
filler.

4 Ensure no contact between copper pipe or tube and sleeve.

3.9 ESCUTCHEONS

.1

2

Install on pipes passing through walls, partitions, floors, and ceilings in finished areas.

Construction: One piece type with set screws. Chrome or nickel plated brass or type 302
stainless steel.

Sizes: Outside diameter to cover opening or sleeve. Inside diameter to fit around pipe or
outside of insulation if so provided.

3.10 PREPARATION FOR FIRESTOPPING

.1

Material and installation within annular space between pipes, ducts, insulation and
adjacent fire separation to Section 07 84 00 - Firestopping.

Uninsulated unheated pipes not subject to movement: No special preparation.

Uninsulated heated pipes subject to movement: Wrap with non-combustible smooth
material to permit pipe movement without damaging firestopping material or installation.

Insulated pipes and ducts: Ensure integrity of insulation and vapour barriers.
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3.11 FLUSHING OUT OF PIPING SYSTEMS

.1

Before start-up, clean interior of piping systems in accordance with requirements of
Section 01 74 11-Cleaning supplemented as specified in relevant sections of Mechanical.

Preparatory to acceptance, clean and refurbish equipment and leave in operating
condition, including replacement of filters in piping systems.

3.12 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK

.1

Advise Departmental Representative 48 hours minimum prior to performance of pressure
tests.

Pipework: Test as specified in relevant sections of Mechanical or to 1.5 times maximum
operating pressure. All installed piping to be tested unless noted otherwise.

Maintain specified test pressure without loss for 4 hours minimum unless specified for
longer period of time in relevant sections of Mechanical.

Prior to tests, isolate equipment and other parts which are not designed to withstand test
pressure or media.

Conduct tests in presence of Departmental Representative.

Pay costs for repairs or replacement, retesting, and making good. Departmental
Representative to determine whether repair or replacement is appropriate.

Insulate or conceal work only after approval and certification of tests by Departmental
Representative.

3.13 EXISTING SYSTEMS

.1

2

Connect into existing piping systems at times approved by Departmental Representative.
Request written approval 10 days minimum, prior to commencement of work.
Be responsible for damage to existing plant by this work.

Ensure daily clean-up of existing areas.

END OF SECTION
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Part1 General
1.1 SUMMARY
A Sustainable requirements for construction and verification.
1.2 REFERENCES
1 American National Standards Institute (ANSI)/ American Society of Mechanical

Engineers (ASME).
A ANSI/ASME B1.20.1-1983(R2001), Pipe Threads, General Purpose (Inch).
2 ANSI/ASME B16.18-2001, Cast Copper Alloy Solder Joint Pressure Fittings.

2 American Society for Testing and Materials International, (ASTM).
A ASTM A276-04, Specification for Stainless Steel Bars and Shapes.
2 ASTM B62-02, Specification for Composition Bronze or Ounce Metal Castings.
3 ASTM B283-99a, Specification for Copper and Copper Alloy Die Forgings
(Hot-Pressed).
4 ASTM B505/B505M-02, Specification for Copper-Base Alloy Continuous

Castings.
3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).
1 MSS-SP-25-1998, Standard Marking System for Valves, Fittings, Flanges and
Unions.

2 MSS-SP-80-2003, Bronze Gate Globe, Angle and Check Valves.
3 MSS-SP-110-1996, Ball Valves, Threaded, Socket-Welding, Solder Joint,
Grooved and Flared Ends.
1.3 SUBMITTALS

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with
Section 02 81 01 - Hazardous Materials.

A Submit shop drawings and product data in accordance with Section 01 33 00 -
Submittal Procedures.
2 Submit data for valves specified in this section.
3 Closeout Submittals:
A Submit maintenance data for incorporation into manual specified in Section

01 78 00 - Closeout Submittals.
1.4 QUALITY ASSURANCE
A Health and Safety:

A Do construction occupational health and safety in accordance with Section
01 35 29.06 - Health and Safety Requirements.
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Part2 Products
2.1 MATERIALS
A Valves:
1 Except for specialty valves, to be single manufacturer.
2 All products to have CRN registration numbers.
2 End Connections:
1 Connection into adjacent piping/tubing:
1 Steel pipe systems: Screwed ends to ANSI/ASME B1.20.1.
2 Copper tube systems: Solder ends to ANSI/ASME B16.18.
3 Provide flanged ends as indicated under 23 05 05, Installation of

Pipework.

3 Lockshield Keys:
1 Where lockshield valves are specified, provide 10 keys of each size: malleable
iron cadmium plated.

4 Gate Valves:
1 Requirements common to gate valves, unless specified otherwise:

A Standard specification: MSS SP-80.
2 Bonnet: union with hexagonal shoulders.
3 Connections: screwed with hexagonal shoulders.
4 Inspection and pressure testing: to MSS SP-80. Tests to be hydrostatic.
.5 Packing: non-asbestos.
.6 Handwheel: non-ferrous.
i Handwheel Nut: bronze to ASTM B62.
2 NPS 2 and under, non-rising stem, solid wedge disc, Class 125
1 Body: with long disc guides, screwed bonnet with stem retaining nut.
2 Operator: Handwheel.
3 NPS 2 and under, non-rising stem, solid wedge disc, Class 150:
1 Body: with long disc guides, screwed bonnet with stem retaining nut.

2 Operator: Handwheel.

4 NPS 2 and under, rising stem, split wedge disc, Class 125:
1 Body: with long disc guides, screwed bonnet.
2 Disc: split wedge, bronze to ASTM B283, loosely secured to stem.
3 Operator: Handwheel.

5 NPS 2 and under, rising stem, solid wedge disc, Class 125:
1 Body: with long disc guides, screwed bonnet.
2 Operator: Handwheel.

.6 NPS 2 and under, rising stem, solid wedge disc, Class 150:
1 Body: with long disc guides, screwed bonnet.
2 Operator: Handwheel.

5 Globe Valves:
A Requirements common to globe valves, unless specified otherwise:
A Standard specification: MSS SP-80.
2 Bonnet: union with hexagonal shoulders.
3 Connections: screwed with hexagonal shoulders.
4 Pressure testing: to MSS SP-80. Tests to be hydrostatic.
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.5 Stuffing box: threaded to bonnet with gland follower, packing nut, high
grade non-asbestos packing.
.6 Handwheel: non-ferrous.
i Handwheel Nut: bronze to ASTM B62.
2 NPS 2 and under, composition disc, Class 125:
1 Body and bonnet: screwed bonnet.
2 Disc and seat: renewable rotating PTFE disc, composition to suit service
conditions, regrindable bronze seat, loosely secured to bronze stem to
ASTM B505.
3 Operator: Handwheel.
3 NPS 2 and under, composition disc, Class 150:
A Body and bonnet: union bonnet.
2 Disc and seat: renewable rotating PTFE disc in easily removable disc
holder, regrindable bronze seat, loosely secured to bronze stem to ASTM
B505.

3 Operator: Handwheel.

4 NPS 2 and under, plug disc, Class 150, screwed ends:

1 Body and bonnet: union bonnet.

2 Disc and seat ring: tapered plug type with disc stem ring of AISI S420
stainless steel to ASTM A276, loosely secured to stem.

3 Operator: Handwheel.

5 Angle valve, NPS 2 and under, composition disc, Class 150:

1 Body and bonnet: union bonnet.

2 Disc and seat: renewable rotating PTFE disc in slip-on easily removable
disc holder having integral guides, regrindable bronze seat, loosely
secured to stem.

3 Operator: Handwheel.

.6 Check Valves:

A Requirements common to check valves, unless specified otherwise:
A Standard specification: MSS SP-80.
2 Connections: screwed with hexagonal shoulders.
2 NPS 2 and under, swing type, bronze disc, Class 125:
1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex
head.
2 Disc and seat: renewable rotating disc, two-piece hinge disc

construction; seat: regrindable.
3 NPS 2 and under, swing type, bronze disc:

1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex
head.
2 Disc and seat: renewable rotating disc, two-piece hinge disc

construction; seat: regrindable.
4 NPS 2 and under, swing type, composition disc, Class 200:

1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex
head.
2 Disc: renewable rotating disc of number 6 composition to suit service
conditions, bronze two-piece hinge disc construction.
.5 NPS 2 and under, horizontal lift type, composition disc, Class 150:
1 Body: with integral seat, union bonnet ring with hex shoulders, cap.
2 Disc: renewable PTFE rotating disc in disc holder having guides top and

bottom, of bronze to ASTM B62.
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.6 NPS 2 and under, vertical lift type, bronze disc, Class 125:
1 Disc: rotating disc having guides top and bottom, disc guides, retaining
rings.

i Silent Check Valves:
1 NPS 2 and under:
Body: cast high tensile bronze to ASTM B62 with integral seat.
Pressure rating: Class 125.
Connections: screwed ends to ANSI B1.20.1 and with hex. shoulders.
Disc and seat: renewable rotating disc.
Stainless steel spring, heavy duty.
Seat: regrindable.

o R N R TCI S

8 Ball Valves:
1 NPS 2 and under:
1 Body and cap: cast high tensile brass to C37700.
2 Pressure rating: Class 150 WSP/600 WOG.

3 Connections: Screwed ends to ANSI B1.20.1 and with hexagonal
shoulders or solder ends to ANSI.

4 Stem: tamperproof ball drive.

.5 Stem packing nut: external to body.

.6 Ball and seat: replaceable solid hard chrome full port ball and teflon
seals.

i Stem seal: TFE with external packing nut.

.8 Operator: removable lever handle.

Part 3 Execution

3.1 INSTALLATION

1 Install rising stem valves in upright position with stem above horizontal.

2 Remove internal parts before soldering.

3 Install valves with unions or flanges at each piece of equipment arranged to allow
servicing, maintenance, and equipment removal. Refer to 23 05 05 - Installation of
Pipework.

END OF SECTION
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Part1 General
1.1 SUMMARY
A Sustainable requirements for construction and verification.
1.2 REFERENCES
A American National Standards Institute (ANSI)/American Society of Mechanical Engineers
(ASME).
A ANSI/ASME B16.1-1998, Cast Iron Pipe Flanges and Flanged Fittings.
2 American Society for Testing and Materials International (ASTM).
A ASTM A49-01, Specification for Heat-Treated Carbon Steel Joint Bars.
2 ASTM A126-95(2001), Specification for Gray Iron Castings for Valves, Flanges,
and Pipe Fittings.
3 ASTM B61-93, Specification for Steam or Valve Bronze Castings.
4 ASTM B62-93, Specification for Composition Bronze or Ounce Metal Castings.
5 ASTM B85-03, Specification for Aluminum-Alloy Die Castings.
6 ASTM B209-04, Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).
1 MSS SP-70-1998, Cast Iron Gate Valves, Flanged and Threaded Ends.
2 MSS SP-71-1997, Grey Iron Swing Check Valves, Flanged and Threaded Ends.
3 MSS SP-82-1992, Valve Pressure Testing Methods.
4 MSS SP-85-2002, Cast Iron Globe and Angle Valves, Flanged and Threaded Ends.
1.3 SUBMITTALS
A Submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with
Section 02 81 01 - Hazardous Materials.
A Submit shop drawings and product data in accordance with Section 01 33 00 -
Submittal Procedures.
2 Submit data for valves specified in this section.
3 Closeout Submittals:
A Submit maintenance data for incorporation into manual specified in Section
01 78 00 - Closeout Submittals.
14 QUALITY ASSURANCE

A Health and Safety:
1 Do construction occupational health and safety in accordance with Section
01 35 29.06 - Health and Safety Requirements.
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Part 2 Products

2.1 MATERIAL

A Valves:
A Except for specialty valves, to be of single manufacturer.
2 Standard specifications:
A Gate valves: MSS SP-70.
2 Globe valves: MSS SP-85.
3 Check valves: MSS SP-71.
3 Requirements common to valves, unless specified otherwise:
A Body, bonnet: cast iron to ASTM B209 Class B.
2 Connections: flanged ends with 2 mm raised face with serrated finish to ANSI
Bl6.1.
3 Inspection and pressure testing: to MSS SP-82.
4 Bonnet gasket: non-asbestos.
.5 Stem: to have precision-machined Acme or 60 degrees V threads, top screwed for
handwheel nut.
.6 Stuffing box: non-galling two-piece ball-jointed packing gland, gland bolts and nuts.
i Gland packing: non-asbestos.
.8 Handwheel: Die-cast aluminum alloy to ASTM B85 or malleable iron to ASTM
A49. Nut of bronze to ASTM B62.
9 Identification tag: with catalogue number, size, other pertinent data.
4 All products to have CRN registration numbers.

2.2 GATE VALVES

.1 NPS 2 1/2 - 8, non rising stem, inside screw, bronze trim, solid wedge disc:

.1

s i

I

Body and multiple-bolted bonnet: with bosses in body and bonnet for taps and
drains, full length disc guides designed to ensure correct re-assembly. Class 300.
Disc: solid offset taper wedge, bronze to ASTM B62.

Seat rings: renewable bronze to ASTM B62, screwed into body.

Stem: bronze to ASTM B62.

Disc: solid offset taper wedge, cast iron to ASTM A126 Class B, secured to
wrought steel stem.

Seat: Integral with body.

Stem: wrought steel.

Operator: Handwheel.

2 NPS 2 1/2-8, outside screw and yoke (OS&Y), bronze trim, solid wedge disc:

.1

s w

Body and multiple-bolted bonnet: with bosses in body and bonnet for taps and
drains, full length disc guides designed to ensure correct re-assembly, yoke, yoke
hub, yoke sleeve and nut. Class 300.

Disc: solid offset taper wedge, bronze to ASTM B62 up to NPS 3, cast iron with
bronze disc rings on other sizes, secured to stem through integral forged T-head
disc-stem connection.

Seat rings: renewable bronze screwed into body.

Stem: nickel-plated steel.

Disc: solid offset taper all-cast iron, secured to stem through integral forged T-head
disc-stem connection.
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Seat rings: integral with body.
Stem: nickel-plated steel.
Pressure-lubricated operating mechanism.
Operator: Handwheel.
0 Bypass: complete with union and NPS globe valve as Section 23 05 05 -
Installation of Pipework.

— oo

2.3 UNDERWRITERS APPROVED GATE VALVE

1

NPS 2 1/2 - 14, OS&Y:

1 Approvals: UL and FM approved for fire service.

2 UL and FM Label: on valve yoke.

3 Body, Bonnet: cast iron to ASTM A126 Class B. Wall thicknesses to ANSI B16.1

and ULC 262 (B).

Bonnet bushing, yoke sleeve: bronze, to FM requirements.

Packing gland: bronze.

Stem: manganese bronze. Diameter to ULC C-262 (B).

Stuffing box dimensions, gland bolt diameter: to ULC C-262 (B).

Bosses for bypass valve, drain: on NPS 4 and over.

Disc: solid taper wedge. Up to NPS 3: bronze. NPS 4 and over: cast iron with

bronze disc rings.

.10 Disc seat ring: self-aligning, Milwood undercut on NPS 3 - 12.

A1 Pressure rating:
1 NPS 2-1/2 - 12: 1.7 Mpa CWP.

12 Operator: handwheel.

13 Bypass: complete with union and NPS globe valve as Section 23 05 23.01 - Valves
- Bronze.

MRS o NIV RN

2.4 GLOBE VALVES

.1

NPS 2 1/2- 10, OSY:

1 Body: with multiple-bolted bonnet, Class 300.

2 WP: 860 kPa steam, 1.4 MPa CWP.

3 Bonnet-yoke gasket: non-asbestos.

4 Disc: bronze to ASTM B62, fully guided from bottom, securely yet freely
connected to stem for swivel action and accurate engagement with disc.

Seat ring: renewable, regrindable, screwed into body.

Stem: bronze to ASTM B62.

Operator: Handwheel.

a9

2.5 BYPASSES FOR GATE AND GLOBE VALVES

.1

2

Locations: on valves as indicated.
Position of bypass valve on main valves.

Size of bypass valve:
1 Main valve up to NPS 8: NPS 3/4.

Type of bypass valves:
1 On gate valve: globe, with composition disc, bronze trim, to Section 23 05 23.01 -
Valves - Bronze. Pressure rating to match main valve.
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2 On globe valve: globe, with composition disc, bronze trim, to Section 23 05 23.01
- Valves - Bronze. Pressure rating to match main valve.
2.6 VALVE OPERATORS
A Install valve operators as follows:
1 Handwheel: on valves except as specified.
2 Handwheel with chain operators: on valves installed more than 2400 mm above

floor in boiler rooms and mechanical equipment rooms.
2.7 CHECK VALVES

.1 Swing check valves, Class 300:
A Body and bolted cover: cast iron to ASTM A126 Class B with tapped and plugged
opening on each side for hinge pin.
2 Flanged ends: 2 mm raised face with serrated finish.
3 Rating: 300 psi steam; 500 psi CWP.
4 Disc: rotating for extended life.
1 Up to NPS 3: bronze to ASTM B61.
2 NPS 4 - 8: Iron faced with ASTM B61 bronze.
Seat rings: renewable bronze to ASTM B61, screwed into body.
Hinge pin, bushings: renewable, bronze to ASTM B61.
Hinge: galvanized malleable iron.
Identification tag: fastened to cover.

o9

Part3 Execution
3.1 INSTALLATION
A Install rising stem valves in upright position with stem above horizontal.
2 Install valves with unions or flanges at each piece of equipment arranged to allow servicing,

maintenance and equipment removal. Refer to Section 23 05 05 Installation of Pipework.

END OF SECTION
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Part1 General
1.1 REFERENCES
1 American National Standards Institute (ANSI)/American Society of Mechanical

Engineers (ASME).
1 ANSI/ASME B16.5-2003, Pipe Flanges and Flanged Fittings.

2 ANSI/ASME B16.10-1992, Face-to-Face and End-to-End Dimensions Valves.
3 ANSI/ASME B16.25-1997, Buttwelding Ends.
4 ANSI/ASME B16.34-1996, Valves - Flanged, Threaded and Welding End.
2 American Petroleum Institute (API).
A API 598-1996, Valve Inspection and Testing.
3 American Society for Testing and Materials International, (ASTM).
A ASTM A49-01, Specification for Heat-Treated Carbon Steel Joint Bars.
2 ASTM A193/A193M-04, Specification for Alloy-Steel and Stainless Steel

Bolting Materials for High-Temperature Service.

3 ASTM A194/A194M-03b, Specification for Carbon and Alloy Steel Nuts for
Bolts for High-Pressure and High-Temperature Service.

4 ASTM A216/A216M-1993(03), Specification for Steel Castings, Carbon
Suitable for Fusion Welding for High-Temperature Service.

.5 ASTM B85-03, Specification for Aluminum-Alloy Die Castings.

4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).
1 MSS SP-25-1998, Standard Marking System for Valves, Fittings, Flanges and
Unions.

2 MSS SP-61-2003, Pressure Testing of Steel Valves.
1.2 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with
Section 02 81 01 - Hazardous Materials.

A Submit shop drawings and product data in accordance with Section 01 33 00 -
Submittal Procedures.
2 Submit data for valves specified this section.
3 Submit product data in accordance with Section 01 33 00 - Submittal
Procedures.
3 Closeout Submittals:
A Submit maintenance data for incorporation into manual specified in Section

01 78 00 - Closeout Submittals.
1.3 QUALITY ASSURANCE
A Health and Safety:

A Do construction occupational health and safety in accordance with Section
01 35 29.06 - Health and Safety Requirements.
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Part 2 Products

2.1 MATERIAL

A Valves:
1 Except for specialty valves, to be of single manufacturer.
2 Valves to be individually tested.
2 Requirements common to valves, unless specified otherwise:
A Pressure-temperature ratings: to ANSI B16.34.
2 Inspections and tests: to API 598.
3 Pressure Testing: to MSS SP-61.
4 Flanged valves:
A Face-to-face dimensions: to ANSI B16.10.
2 Flange dimensions: to ANSI B16.5 with 1.6 mm raised face.
5 Butt-weld valves:
A End-to-end dimensions: to ANSI B16.10.
2 End dimensions: to ANSI B16.25 bored for standard pipe schedule.
.6 Handwheel: non-heating type with raised rim of die-cast aluminum alloy to
ASTM B85 or malleable iron to ASTM A49.
i Markings: to MSS SP-25.
.8 Identification:
.1 Plate showing catalogue number, size, material of body disc, stem seat,
fluid, pressure-temperature rating.
2 Body markings: manufacturer, size, primary service rating, material
symbol.
9 CRN registration number required for all products.

2.2 GATE VALVES

.1 NPS 2 1/2 - 12, rising stem, OS&Y, solid flexible wedge disc, flanged or butt-weld ends,
Class 300:

.1

(N N VO N

o o 9o

.10

Body and multiple-bolted integral yoke and bonnet: cast steel to ASTM

A216/A216M WCB, with full length disc guides designed to ensure correct

re-assembly.

Body/bonnet joint: Flat face with corrugated metallic gasket.

Bonnet studs: to ASTM A193/A193M Type B7.

Bonnet nuts: to ASTM A194/A194M Type 2H.

Stuffing box: including non-galling two-piece ball jointed packing gland, with

swing-type eye bolts and nuts.

Gland packing: containing corrosion inhibitor to prevent stem pitting.

Yoke sleeve: Ni-Resist, minimum melting point above 954 degrees C.

Hydraulic grease fitting: for lubrication of yoke sleeve bearing surfaces.

Disc: with disc stem ring to connect to stem, guided throughout its travel.

1 NPS 2 1/2 - 6: Solid corrosion and heat resistant 13% chromium steel
with minimum hardness of 350 HB.

2 NPS 8 and larger: Carbon steel faced with corrosion and heat resistant
13 chromium steel with minimum hardness of 350 HB.

Seat ring: seamless carbon steel with hard-faced cobalt-chromium-tungsten alloy

seating surface, slipped in, seal welded, ground to match disc.
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11

12

Stem: heat treated corrosion and heat resistant 13% chromium steel with
accurately-cut precision-machined Acme or 60 degrees V threads, top screwed
for handwheel nut, T-head disc-stem connection.

Operator: see elsewhere this section.

2.3 GLOBE VALVES

.1

NPS 2 1/2 - 12, rising stem, OS&Y, flanged or butt-weld ends, Class 300:

.1

(N N VO N

o o 9o

11

12

Body and multiple-bolted integral yoke and bonnet: cast steel to ASTM
A216/A216M WCB.

Body/bonnet joint: Flat face with corrugated metallic gasket.

Bonnet studs: to ASTM A193/A193M Type B7.

Bonnet nuts: to ASTM A194/A194M Type 2H.

Stuffing box: including non-galling two-piece ball-jointed packing gland, with
swing-type eye bolts and nuts.

Gland packing: containing corrosion inhibitor to prevent stem pitting.

Yoke bushing: Ni-Resist, minimum melting point above 954 degrees C.
Hydraulic grease fitting: for lubrication of yoke sleeve bearing surfaces.

Disc: Plug type with 15 degrees taper seat and bottom guide or ball type with 35
degrees taper seat.

Seat rings: with 1.6 mm thick cobalt-chromium-tungsten alloy facings with
minimum hardness of 375 HB (cold), slipped in, seal welded, ground to match
disc.

Stem: heat treated corrosion and heat resistant 13% chromium steel with bonnet
bushing, long engagement with yoke bushing for accurate seating, accurately-cut
precision-machined Acme or 60 degrees V threads, top screwed for handwheel
nut.

Operator: see elsewhere this section.

24 VALVE OPERATORS

.1

2

Handwheel: on all valves except as specified.

Handwheel with chain operators: on valves installed more than 2400 mm above floor in
Boiler Rooms and Mechanical Equipment Rooms.

2.5 BYPASSES FOR GATE AND GLOBE VALVES

.1

2

Locations: on valves as indicated.

Position of bypass valve on main valves.

Size of bypass valve:

1 Main valve up to NPS 8: NPS 3/4.

Type of bypass valves:

1 On gate valve: globe, with composition disc, bronze trim, to Section 23 05 22 -
Valves - Bronze.

2 On globe valve: globe, with composition disc, bronze trim, to Section 23 05 22 -

Valves - Bronze.
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2.6 CHECK VALVES

1 NPS 2 1/2 and over, flanged or butt-weld ends, Class 300: swing check.

1 Body and multiple-bolted cap: cast steel to ASTM A216/A216M WCB.

2 Cap studs: to ASTM A193/A193M Type B7.

3 Cap nuts: to ASTM A194/A194M Type 2H.

4 Body/cap joint: male-female face with corrugated metallic gasket.

.5 Disc: heat treated corrosion and heat resistant 13% chromium steel.

.6 Seat rings: heat treated corrosion and heat resistant 13% chromium steel, slipped
in, seal welded, ground to match disc.

i Hinge: cast carbon steel.

.8 Hinge pin: stainless steel (410).
2.7 SILENT CHECK VALVES

A Construction:
1 Body: Cast steel to ASTM A216 WCB with integral seat.
2 Pressure rating: Class 300.
3 Connections: Flanged or Wafer ends.
4 Double bronze disc with SS seat and stem. Renewable disc, seat, stem and
spring. Spring rating must match system design for silent operation and

installation.
.5 Stainless steel spring, heavy duty.
.6 Seat: regrindable.

Part 3 Execution
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations in upright position with stem
above horizontal.

2 Install valves with unions or flanges to each piece of equipment arranged to allow

servicing, maintenance, and equipment removal. Refer to Section 23 05 05 Installation
of Pipework.

END OF SECTION
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Part1 General
1.1 SUMMARY
A Sustainable requirements for construction and verification.
1.2 REFERENCES
1 American National Standards Institute (ANSI)/ American Society of Mechanical

Engineers (ASME).
A ANSI/ASME B1.20.1-1983(R2001), Pipe Threads, General Purpose (Inch).

2 ANSI/ASME B16.1-1998, Cast Iron Pipe Flanges and Flanged Fittings.

3 ANSI/ASME B16.11-2001, Forged Fittings, Socket-Welding and Threaded.

4 ANSI/ASME B16.25-1997, Buttwelding Ends.

.5 ANSI/ASME B16.34-1996, Valves - Flanged, Threaded and Welding End.

.6 ANSI/ASME B16.10-2000, Face to Face and End to End Dimensions of Valves.
2 American Society for Testing and Materials International (ASTM).

A ASTM A126-95(2000), Specification for Gray Iron Castings for Valves,

Flanges, and Pipe Fittings.
2 ASTM B62-02, Specification for Composition Bronze or Ounce Metal Castings.
3 ASTM B209-04, Specification for Aluminum and Aluminum-Alloy Sheet and
Plate.

3 Manufacturer's Standardization Society of the Valves and Fittings Industry Inc. (MSS).
1 MSS SP-78-1998, Cast Iron Plug Valves, Flanged and Threaded Ends.

1.3 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with
Section 02 81 01 - Hazardous Materials.

A Submit shop drawings and product data in accordance with Section 01 33 00 -
Submittal Procedures.
2 Submit product data in accordance with Section 01 33 00 - Submittal
Procedures.
3 Submit data for valves specified this Section.
3 Closeout Submittals:
A Submit maintenance data for incorporation into manual specified in Section

01 78 00 - Closeout Submittals.
1.4 QUALITY ASSURANCE
A Health and Safety:

A Do construction occupational health and safety in accordance with Section
01 35 29.06 - Health and Safety Requirements.
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Part2 Products
2.1 MATERIAL
A Valves:
1 Except for specialty valves, to be of single manufacturer.
2 Products to have CRN registration number.
2.2 ECCENTRIC PLUG VALVES
A General:
A Dead-tight shut-off on liquids and gases at pressure differentials up to 1.2 MPa
in forward direction, 520 kPa in reverse direction.
2 Up to NPS 2, screwed ends:
1 Body: cast iron to ASTM B209 Class B.
2 Plug:
1 NPS 1/2 and 3/4: bronze to ASTM B62.
2 NPS 1 to NPS 2: bronze to ASTM B62.
3 Bearings: permanently lubricated, bronze to ASTM B62 in upper and lower
journals.
4 Seals: double-seal consisting of:
1 Plastic seat coating between plug and body.
2 Resilient seal moulded into groove in plug face.
3 Seal materials: BUNA Stem seals with Neoprene (gas service) plug
seals.
4 VITON stem seals with Fluorinated hydrocarbon plug seals (over 149
deg.C).
.5 Isobutene Isoprene stem seal with isobutene-isoprene plug seals (up to
121 deg.C)
.5 End connections: screwed.
.6 Operators: lever with adjustable memory stop.
3 NPS 2 1/2 to NPS 4, flanged ends:
1 Body: cast iron to ASTM B209 Class B.
2 Plug: nickel-plated cast iron to ANSI.
3 Bearings: permanently lubricated, bronze to ASTM B62 in upper and lower
journals.
4 Seals: double-seal consisting of:
1 Plastic seat coating between plug and body.
2 Resilient seal moulded into groove in plug face.
3 Seal materials: BUNA Stem seals with Neoprene plug seals (gas service)
4 VITON stem seals with Fluorinated hydrocarbon plug seals (over 149
deg.C).
.5 Isobutene Isoprene stem seal with isobutene-isoprene plug seals (up to
121 deg.C)

()

End connections: flanged to ANSI B16.1 or roll grooved.
.6 Operators: lever.
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2.3 LUBRICATED PLUG VALVES
A Principle of operation:
1 Special sealing compound used to effect tight seal. When line pressure applied to

valve in closed position, parallel plug forced against downstream side of valve.
The metal-to-metal contact and sealing compound ensures leak-tight seal.

2 Testing to specifications: MSS SP-78 for non-shock pressure at specified temperature.

3 End connections:
.1 NPS 1/2 to 2: screwed ends.
2 NPS 2% to 12: flanged ends.

4 Valve:
A Body: cast iron to ASTM A126 Class B semi-steel.
2 Pressure rating: NPS 1/2 to 12:
1 Screwed end valves: screwed to NPT standards.
2 Flanged end valves: flanged to ANSI B16.1 Class 300. Flanged valves
NPS 2-8 face dimensions in accordance with ANSI B16.10 short pattern,
making them interchangeable with Class 300 flanged cast iron gate

valves.
3 Hydrostatic tests: body 300 psig. Seat: 100 psig.
3 Plug: tapered, with regular pattern port - 90 degrees from full open to fully
closed, complete with PFTE thrust ring: 100% full port.
4 Number of ports: as required.

5 Ends: with ends screwed to ANSI B1.20.1, butt welding to ANSI B16.25,
socket-welding to ANSIB16.11.

.6 Lubrication system, nickel-plated.
i Lubricant: to suit type, temperature and pressure of contained fluid.
.8 Provide sealing compound injection gun designed for use with pre-packed

sealing compound cartridges and valve fitted with button head nipples and
combination sealing screws.

9 Feeding system: lubricant forced into Iubrication grooves between seating
surfaces of plug and body to form positive seal, leakproof operation, and
corrosion preventing film. Lubricant receptacle to hold additional lubricant.
Lubricant screw for lubrication. Check valve to prevent reverse flow of
lubricant. O-rings between body and plug.

.5 Operator:
1 Up to NPS 5: manual lever.

.6 3 port and 4 port valves:
1 To be supplied transflow pattern, to allow reduced flow through ports during
rotation of plug from one position to another.
2 Limit stops: to be provided.

i Accessories: lubricant gun.



Project VALVES - LUBRICATED PLUG Section 23 05 23.04
20/2014

Page 4 of 4
Part3 Execution
3.1 INSTALLATION OF LUBRICATED PLUG VALVES
1 Install with line pressure acting to hold plug against body ports which are to be cut-off

from higher pressure.

END OF SECTION
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Part1 General
1.1 SUMMARY
A Sustainable requirements for construction and verification.
1.2 REFERENCES
1 American National Standards Institute (ANSI)/American Society of Mechanical

Engineers (ASME).

A ANSI/ASME B1.20.1-1983(R2001), Pipe Threads, General Purpose (Inch).
ANSI/ASME B16.1-1998, Cast Iron Pipe Flanges and Flanged Fittings.
ANSI/ASME B16.5-03, Pipe Flanges and Flanged Fittings.

ANSI/ASME B16.11-01, Forged Fittings, Socket-Welding and Threaded.
ANSI/ASME B16.25-1997, Buttwelding Ends.

ANSI/ASME B16.34-1996, Valves - Flanged, Threaded and Welding Ends.

ok Lo

2 American National Standards Institute (ANSI)/American Petroleum Institute (API).
A ANSI/API 609-1997, Lug- and Water-Type Butterfly Valves.

3 American Society for Testing and Materials International, (ASTM).
A ASTM A126-95(01), Specification for Gray Iron Castings for Valves, Flanges,
and Pipe Fittings.
2 ASTM B62-02, Specification for Composition Bronze or Ounce Metal Castings.
3 ASTM B209M-04, Specification for Aluminum and Aluminum-Alloy Sheet and
Plate.

4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).
1 MSS SP-67-02, Butterfly Valves.

1.3 SUBMITTALS
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with
Section 02 81 01 - Hazardous Materials.

A Submit shop drawings and product data in accordance with Section 01 33 00 -
Submittal Procedures.
2 Submit product data in accordance with Section 01 33 00 - Submittal
Procedures.
3 Submit data for valves specified this section.
3 Closeout Submittals:
A Submit maintenance data for incorporation into manual specified in Section

01 78 00 - Closeout Submittals.
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14 QUALITY ASSURANCE
A Health and Safety:
A Do construction occupational health and safety in accordance with Section
01 35 29.06 - Health and Safety Requirements.
Part2 Products
2.1 BUTTERFLY VALVES - RESILIENT SEAT - 300 PSIG
A Sizes: Lug type: NPS 2 to 48.
2 Pressure rating: 300 psig at 135 degrees C.
3 Lug body: 300 ANSI bolt pattern.
4 Full lug body (threaded).
.5 Application: for on-off service.
.6 Operators:
A NPS 2 - 6: Handles capable of locking in any of ten (10) positions - 0 degrees to
90 degrees. Handle and release trigger - ductile iron. Return spring and hinge
pin: carbon steel. Latch plate and mounting hardware: cadmium plated carbon
steel.
2 Install parallel or perpendicular to pipeline.

i Designed to comply with MSS SP-67 and API 609.

.8 Compatible with ANSI B16.1 Class 250 (iron) and ANSI B16.5 Class 300 (steel)

flanges.
9 Construction:
1 Body: ductile iron.
2 Disc: aluminum bronze.
3 Seat: EPDM.
4 Shaft: NPS 2 - 12: 416 stainless steel.
.5 Taper pin: 316 SS.
.6 Blowout proof stem.
i O-Ring: Buna-N.
.8 Bushings: teflon.
9 Disc shall not be pinned to shaft.
.10 Bubble tight shutoff with downstream flanges removed, class 6 shutoff.

2.2 MOUNTING FLANGES

A Class 300 steel to B16.5 pipe flanges.
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2.3 ELECTRIC ACTUATORS

.1

3

Part 3 Execution

Operation: designed to provide precise quarter turn electric operation.

A Torque range: up to 1.130 N-m and speed ranges from 10 seconds to 30 seconds
to move from fully open to fully closed.

2 Gear train within actuator to provide smooth continuous rotary power stroke for
accurate automatic valve positioning. Factory-set, fiecld adjustable cam-actuated
travel limit switches to provide precise control of shaft rotation.

Construction:

1 Castings: heavy duty industrial grade for rugged use.

2 Actuators: continuous duty with high efficiency single phase reversing capacitor
motor with thermal overload protection.

3 Gears and pinions constructed from hardened steel.

4 Gear train to be permanently lubricated.

.5 Mechanical brake to ensure that gear is locked in precise position.

Electrical:

A Standard voltage: 120 VAC. 60 Hz.

2 Control options: 4-20 Ma DC or 0-10 V DC.

3 CSA approved.

4 Electrical rating: NEMA IV.

3.1 PREPARATION

.1

Valve and mating flange preparation.

.1

2

3
4

Inspect adjacent pipeline, remove rust, scale, welding slag, other foreign
material.

Ensure that valve seats and pipe flange faces are free of dirt or surface
irregularities which may disrupt flange seating and cause external leakage.
Install butterfly valves with disc in almost closed position.

Inspect valve disc seating surfaces and waterway and eliminate dirt or foreign
material.

3.2 INSTALLATION OF VALVES

.1

2

Install in accordance with manufacturer's instructions.

Do not use gaskets between pipe flanges and valves unless instructed otherwise by valve
manufacturer.

Verify suitability of valve for application by inspection of identification tag.

Mount actuator on to valve prior to installation.

Handle valve with care so as to prevent damage to disc and seat faces.
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.6 Valves in horizontal pipe lines should be installed with stem in horizontal position to
minimize liner and seal wear.
i Ensure that valves are centered between bolts before bolts are tightened and then opened

and closed to ensure unobstructed disc movement. If interference occurs due, for
example to pipe wall thickness, taper bore adjacent piping to remove interference.

3.3 ACTUATOR INSTALLATION

A Electrical connections to be made by actuator manufacturer.
2 Cycle valve operation from fully closed to fully open then back to fully closed.
3 At same time, check travel stop settings for proper disc alignment.

END OF SECTION
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1 General
1.1 REFERENCES
1 ASME A13.1 - Scheme for the Identification of Piping Systems.
1.2 SUBMITTALS
A Section 01 33 00: Procedures for submittals.
2 Submit list of wording, symbols, letter size, and colour coding for mechanical identification.
3 Submit valve chart and schedule, including valve tag number, location, function, and valve
manufacturer's name and model number.
4 Product Data: Provide manufacturers catalogue literature for each product required.
1.3 PROJECT RECORD DOCUMENTS
A Section 01 78 00: Submittals for project closeout.
2 Record actual locations of tagged valves.
2 Products
2.1 LANGUAGE
A Identification in English.
2.2 EXISTING IDENTIFICATION SYSTEMS
A Apply existing identification system to new work.
2 Where existing identification system does not cover for new work, use identification system

specified this section
2.3 PIPING SYSTEMS GOVERNED BY CODES
1 Identification of Natural gas: to CSA/CGA B149.1 and authority having jurisdiction.
2 Identification of Sprinkler System: to NFPA 13
24 NAMEPLATES

A 3 mm thick laminated plastic or white anodized aluminum, matte finish, with square corners,
letters accurately aligned and machine engraved into core.

2 Colours:
.1 Hazardous: red letters, white background
2 Elsewhere: black letters, white background (except where required otherwise by

applicable Codes)
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3 Sizes: Conform to following table using a maximum of 25 characters per line.
Size # mm Sizes (mm) No. of Lines Height of Letters (mm)
1 10x 50 1 3
2 13x75 1 5
3 13x 75 2 3
4 20 x 100 1 8
5 20x 100 2 5
6 20 x 200 1 8
7 25x 125 1 12
8 25x 125 2 8
9 35x200 1 20
Description: Laminated three-layer plastic with engraved black letters on light contrasting
background colour.
2.5 TAGS

1 Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background colour. Tag size minimum 40 mm diameter.

2 Control Tag: Laminated plastic card with black letters on light contrasting background
colour in multiple lines. Tag size minimum 85mm x 55mm. Inscriptions to include function
and (where appropriate) fail-safe position

3 Metal Tags: Brass with stamped letters; tag size minimum 40 mm diameter with smooth
edges.

4 Chart: Typewritten letter size list in anodized aluminum frame.

2.6 STENCILS

1 Stencils: With clean cut symbols and letters of following size:

A 20-30 mm Outside Diameter of Insulation or Pipe: 200 mm long colour field, 15
mm high letters.

2 40-50 mm Outside Diameter of Insulation or Pipe: 200 mm long colour field, 20
mm high letters.

3 65-150 mm Outside Diameter of Insulation or Pipe: 300 mm long colour field, 30
mm high letters.

4 200-250 mm Outside Diameter of Insulation or Pipe: 600 mm long colour field, 65
mm high letters.

.5 Over 250 mm Outside Diameter of Insulation or Pipe: 800 mm long colour field, 90
mm high letters.

.6 Ductwork and Equipment: 65 mm high letters.

2 Stencil Paint: As specified in Section 09 91 10, semi - Painting. 1.
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2.7 PIPE MARKERS

Colour: Conform to ASME A13.1.

Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit
around pipe or pipe covering; minimum information indicating flow direction arrow and
identification of fluid being conveyed.

Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive
backing and printed markings.

Underground Plastic Pipe Markers: Bright coloured continuously printed plastic ribbon tape,
minimum 150 mm wide by 0.10 mm thick, manufactured for direct burial service.

2.8 CEILING TACKS

Description: Steel with 20 mm diameter colour coded head.

Colour code as follows:

1 Yellow - HVAC equipment

2 Red - Fire dampers/smoke dampers
3 Green - Plumbing valves

4 Blue - Heating/cooling valves

2.9 IDENTIFICATION OF PIPING SYSTEMS

1

Identify contents by background colour marking, pictogram (as necessary), legend; direction
of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise.

Pictograms: where required to Workplace Hazardous Materials Information System
(WHMIS) regulations.

Legend: Block capitals to sizes and colours listed in CAN/CGSB 24.3.

Arrows showing direction of flow:

A Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm high.

2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm
high.

3 Use double-headed arrows where flow is reversible

Extent of background colour marking.
A To full circumference of pipe or insulation.
2 Length to accommodate pictogram, full length of legend and arrows.
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.6 Extent of background colour marking.
i Materials for background colour marking, legend, arrows:
A Pipes and tubing 20 mm and smaller: waterproof and heat-resistant pressure
sensitive plastic marker tags.
2 Other pipes: pressure sensitive plastic-coated cloth or vinyl with protective

overcoating, waterproof contact adhesive undercoating, suitable for ambient of
100% RH and continuous operating temperature of 150 degrees C and intermittent
temperature of 200 degrees C

.8 Colours and Legends:

1 Where not listed, obtain direction from Departmental Representative.
2 Colours for legends, arrows: to following table:
Background colour: Legend, arrows:
Yellow BLACK
Green WHITE
Red WHITE
3 Background colour marking and legends for piping systems:
Contents Background colour marking Legend
City water Green CITY WATER
Chilled water supply Green CH. WTR. SUPPLY
Chilled water return Green CH. WTR. RETURN
Steam High Pressure Yellow H.P. STEAM (__ kPa)
Steam Low Pressure Yellow L.P. STEAM (103 kPa)
Steam condensate (gravity)Yellow ST.COND.RET (GRAVITY)
Steam condensate (pumped) Yellow ST.COND.RET (PUMPED)
Safety valve vent Yellow STEAM VENT
Domestic hot soft water ~ Green DOM. HSW
Dom. Hot water
recirculation Green DOM. HW CIRC
Domestic cold hard water
supply Green DOM. CHW
Domestic cold soft water
supply Green DOM. CSW
Sanitary Green SAN
Plumbing vent Green SAN. VENT
Natural gas to Codes
Gas regulator vents to Codes
Fire protection water Red FIRE PROT. WTR

Sprinklers Red SPRINKLERS
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2.10 IDENTIFICATION OF DUCTING SYSTEMS
1 50 mm high stencilled letters and directional arrows 150 mm long x 50 mm high.
2 Colours: back, or co-ordinated with base colour to ensure strong contrast
2.11 VALVES AND CONTROLLERS

A Valves to be complete with brass tags with 12 mm stamped identification data filled with
black paint coordinated with Valve Tag List.

2 Include flow diagrams for each system, of approved size, showing charts and schedules with
identification of each tagged item, valve type, service, function, normal position, location
of tagged item.

3 Controllers to be complete with controls laminated identification tag.

4 Identify all control systems components including but not limited to equipment, components,

controls, sensors with control tags specified in this section.
2.12 FIRE DAMPERS
1 All new fire dampers shall be tagged with unique tag (FD-1, FD-2 etc.), 12 mm stamped
identification data filled with black paint. Contractor shall compile a Fire Damper Tag List
and include in O&M. List to identify fire damper tag and location in building.
2.13 EQUIPMENT WITHIN CEILING SPACE

A Provide identification (equipment labels and colour coded dots) on the ceiling for all
equipment concealed within a ceiling space in addition to identification on equipment.

2 Equipment Labels:

A Colours: Black lettering on transparent background.
2 Height of letter: 5 mm.
3 T-bar ceilings: Label shall be located on the metal ceiling grid beside the ceiling tile

that provides service access to the equipment. The label shall include the
equipment tag and an arrow indicating the ceiling tile to remove for servicing and
access to the equipment.

4 Solid ceilings: Label shall be located on the trim of the access panel used for
servicing the equipment and include the equipment tag.

3 Colour Coded Dots:

A Confirm site standard colour coding with the Departmental Representative prior to
commencing work. Coordinate with all trades.

2 Provide a Legend in the operating and maintenance manual identifying the colour
coding utilized on site.

3 T-bar ceilings: Dot shall be located on the metal ceiling grid beside the ceiling tile
that provides service access to the equipment.

4 Solid ceilings: Dot shall be located on the trim of the access panel used for

servicing the equipment.
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3 Execution
3.1 PREPARATION

A Degrease and clean surfaces to receive adhesive for identification materials.

2 Prepare surfaces to Section 09 91 23 for stencil painting.
3.2 INSTALLATION

1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.

2 Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply

with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
3 Install tags with corrosion resistant chain.

4 Apply stencil painting to Section 09 91 23.

5 Install plastic pipe markers to manufacturer's written instructions.
.6 Install plastic tape pipe markers complete around pipe to manufacturer's written instructions.
i Install underground plastic pipe markers 150 to 200 mm below finished grade, directly

above buried pipe.

.8 Identify equipment including air handling units, pumps, heat transfer equipment, tanks, and
water treatment devices with plastic nameplates. Small devices, such as small in-line
pumps, may be identified with tags.

9 Identify control panels and major control components outside panels with control tags.
.10 Identify thermostats relating to terminal boxes or valves with nameplates.

A1 Identify valves in main and branch piping with tags.

12 Identify air terminal units and radiator valves with numbered tags.

13 Tag automatic controls, instruments, and relays. Key to control schematic.

.14 Identify piping, concealed or exposed, with plastic pipe markers. Identify service, flow

direction, and pressure. Install in clear view and align with axis of piping. Location of
identification not to exceed 6 m on straight runs including risers and drops, adjacent to each
valve and Tee, adjacent to each change in direction, at each side of penetration of structure
or enclosure, and at each obstruction. Provide additional identification at point immediately
upstream of major manually operated or automatically controlled valves, and dampers.
Where this is not possible, place identification as close as possible, preferably on upstream
side

15 Identify ductwork with stencilled painting. Identify with air handling unit identification
number and area served. Locate identification at air handling unit, at each side of
penetration of structure or enclosure, and at each obstruction.
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18
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Provide ceiling tacks to locate valves or dampers above T-bar type panel ceilings. Locate
in corner of panel closest to equipment.

Identify electric starting switches and remote push button stations with nametags.

Provide identification on the ceiling for all equipment concealed within a ceiling space in
addition to identification on the equipment.

Tag new fire dampers sequentially and record on Fire Damper Tag List.

3.3 VALVE, CONTROLLERS

1

Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain
sight of equipment they serve: Secure tags with non-ferrous chains or closed "S" hooks.

Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare glass
where directed by Owner. Provide one copy (reduced in size if required) in each operating
and maintenance manual.

Number valves in each system consecutively.

END OF SECTION
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Part 1 General
1.1 WORK INCLUDED

1.2

13

14

Part 2

2.1

Part 3

3.1

Granular base for unit pavers.

TESTING
Quiality Control Section 01400

Test for compaction densities of subgrade and granular base.

PROTECTION
Prevent damage to all surrounding surfaces and adjacent property. Make good any damage.

LAYING OUT WORK

Lay out work and be responsible for accuracy. Provide the necessary personnel to assist the
Departmental Representative in checking the work.

PRODUCTS

MATERIALS

Granular base: sound, hard, durable crushed aggregate free from shale, clay, organic matter
and debris to meet the following gradation. Plasticity index: <6% with a maximum liquid
limit of 25%; CBR: minimum 65; fracture: minimum 50%. Submit sieve analysis, Proctor
curve and CBR, of source material, for Departmental Representative review.

Sieve Designation % Passing
25.0 mm 100

18.0 mm 87 - 100

12.5 mm 72 - 93

5.0 mm 45- 77

2.0 mm 29 - 56

900 um 18- 39

400 um 13- 26

160 um 7- 16

71 um 6- 11

Execution

SUBGRADE PREPARATION

Scarify and re-compact top 150 mm of completed subgrade to minimum average of 100% of
the Standard Proctor Density at optimum moisture content, with no single test less than 98%;
add water or aerate as required for optimum moisture content.



Project GRANULAR BASE COURSE Section 32 11 23
20/2014

Page 2 of 2
2 Excavate soft subgrade areas and replace with local glacial till or sand. Place approved fill in
accordance with Section 02310.
3 Completed subgrade shall not vary more than 15 mm from the design grades.
4 Proof roll subgrade surface with roller of approved mass and type. Check for unstable areas.

Check for areas requiring additional compaction. Notify Departmental Representative of
unsatisfactory conditions.

3.2 GRANULAR BASE

1 Place granular base, in unfrozen condition, to minimum compacted thicknesses indicated on
the drawings, within 15mm of design grade and cross-section and with maximum variation
of 10mm in 3000mm. Place in 100 mm loose lifts and compact each lift to minimum 100%
of Standard Proctor Density at optimum moisture content.

END OF SECTION
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Part 1 General
1.1 WORK INCLUDED

1.2

13

14

Part 2

2.1

2.2

Unit paving.

LAYING OUT WORK

Layout work and be fully responsible for accuracy. Provide the necessary personnel to assist
the Departmental Representative in checking the work.

TEST REPORTS

Submit product data including certified copies of test reports verifying compressive strength
and water absorption of units as specified.

MAINTENANCE DATA

Provide maintenance instructions for incorporation into Operating/Maintenance Manual.
Instructions are to include manufacturer's recommended frequency of cleaning, materials and
methods for cleaning, including precautions in the use of cleaning materials which may be
detrimental to paver surface, or adjacent surfaces, if improperly applied.

Products

UNIT PAVERS
Uniform in material and size and from one manufacturer.

Precast concrete paver to current CAN3-A231.2, 60 mm thick, as manufactured by
Expocrete Concrete Products Limited, Saskatoon., or approved equal.

Minimum 55 MPa compressive strength; maximum 5% water absorption; freeze thaw
resistant; integral colour.

Size: Double Holland; Colour: Charcoal.

ACCESSORIES

Bedding sand: well-graded, clean washed sharp sand with 100% passing a 10mm sieve and
maximum 3% passing a No. 200 sieve.

Filler sand: well-graded, clean washed masonry sand with minimum 30% of 3mm particles.

PVC Edger: commercial grade L-shaped edger c/w galvanized stakes.
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Part 3 Execution
3.1 EXAMINATION

3.2

3.3

Examine work upon which work of this section depends, and surfaces prepared by others
which affect the work of this section.

Report, to the Contractor and Departmental Representative in writing, defects of work
prepared by other trades and unsatisfactory site conditions.

Start of work shall imply acceptance of surfaces and conditions, and shall waive grounds for
later claims by this section.

PREPARATION

Perform work when subgrade and materials are unfrozen and free from snow or ice or
excessive water.

Check graded subgrade for conformity with elevations and sections before placing bedding
sand.

Check for unstable areas. Check for areas requiring additional compaction.
Notify Departmental Representative of unsatisfactory conditions.

INSTALLATION

Spread and screed bedding sand to 25 mm compacted thickness. Avoid walking on screeded
surface.

Install unit paving in approved pattern, in such a manner that the design pattern is maintained
and the joints between the units are tight and uniform. Joints between units shall not exceed
3 mm.

The perimeter of the unit paving shall be standard units or units cut to fit accurately and
neatly. Cut units with a masonry saw to leave a clean edge. Plan cutting of units so that no
cut unit dimension will be less than 1/3 of original dimension.

Tamp and level units with mechanical vibrator or plate tamper with the surface unit paving
joints open.

Spread filler sand over unit paving, allow to dry, and vibrate into joints with additional
vibrator passes and brushing so as to completely fill all joints. Sweep clean to finish.

END OF SECTION
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Part 1

11

1.2

Part 2

2.1

General

WORK INCLUDED

Topsoil, planting mix, fertilizer and finish grading.

SOIL TESTS

Conduct soil tests of topsoil and planting mix as required to determine recommended soil
amendments and fertilizer compositions for seeding, sodding and planting. Samples shall be
taken in accordance with recommendations of ALS Laboratory Group, 819 58th Street East,
306-668-8370, Saskatoon, SK. Testing regimen as follows:

PSA-2 (Particle size analysis)
C-TOT-ORG (Total organic carbon)

SAL-DETAIL+TGR (detailed salinity)
Soil Analysis Package 1 (For NPKS — with recommendations)

N w Nk

Soil tests shall be paid for by the Departmental Representative and shall be conducted by an
approved testing laboratory.

Submit two (2) copies of soil test results and fertilizer recommendations to the Departmental
Representative for review.

Products

MATERIALS

Topsoil: stockpiled and imported material shall be free from subsoil, roots, grass, weeds,
toxic materials, stones and foreign objects, and shall be subject to analysis by a testing
laboratory before use. Topsoil shall consist of black topsoil, a fertile, friable natural loam,
neither heavy clay nor very light sand, consisting of not less than 4% organic matter for clay
loams and not less than 2% for sandy loams, with an acidity value ranging from pH 6.0 to
8.0. Amend as recommended by soil tests. Topsoil to be screened and in a moist, not wet,
condition when incorporated into the work. Submit a one (1) litre sample to Departmental
Representative for approval prior to incorporation into the work.

Peatmoss: derived from partially decomposed fibrous or cellular stems and leaves of species
of Sphagnum Mosses; elastic and homogeneous, brown in colour; free of wood and
deleterious material which could prohibit growth; maximum shredded particle size: 5 mm; to
approved sample.

Sand: homogeneous, sharp-grained, 0.5 — 1.5 mm; to approved sample

Planting mix: 60% topsoil, 20% peatmoss or well-rotted manure, 20% sand; to approved
sample.

Fertilizer: Complete commercial synthetic slow release fertilizer with maximum 35% water
soluble nitrogen; uniform in composition and free flowing. Formulation ratio: as
recommended by soil tests.
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Part 3 Execution
3.1 COORDINATION

3.2

3.3

3.4

3.5

Ensure proper scheduling of work to avoid conflicts with completed and intended work.

PREPARATION

Eliminate uneven areas and low spots from areas that have been rough graded. Ensure
positive drainage in accordance with grading plans provided. Notify Departmental
Representative of grading problems before proceeding. Remove debris, roots, tree shoots,
branches, stones in excess of 50 mm diameter and other extraneous materials. Remove
subsoil that has been contaminated with oil, gasoline, calcium chloride or other undesirable
chemicals. Dispose of removed materials off-site on a daily basis and at a location approved
by local officials.

Cultivate all areas, which are to receive planting mix, to depth of 100 mm. Repeat cultivation
in those areas where equipment used for hauling and spreading has compacted the subgrade.

Do not damage structures, trees, or other materials adjacent to landscaped areas.
PLANTING MIX
Do not spread planting mix until Departmental Representative has inspected subgrade.

Spread planting mix with adequate moisture in uniform layers during dry weather over
approved, dry, unfrozen subgrade, where sodding and planting beds are indicated.

Bring topsoil to finish grade

Uniformly place planting mix as indicated in maximum 150 mm loose lifts to the following
minimum compacted depths:

1 100 mm topsoil for seeded and sodded areas.

2 450 mm planting mix for planting beds.

3 Compact each lift to minimum 90% Standard Proctor Density.
FERTILIZER

Apply fertilizer at least 6 days before seeding, sodding or planting.

Spread fertilizer uniformly with mechanical spreaders at rate determined on basis of soil
tests.

Incorporate fertilizer thoroughly into upper 50 mm of growing media.
FINISH GRADING
Remove stones, roots, grass, debris and foreign non-organic objects from growing media.

Manually spread material around existing trees and at areas subject to damage by equipment.
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3 Fine grade entire landscaped area to contours and elevations as indicated. Eliminate rough
spots and low areas to ensure positive drainage in accordance with the grading plans. Notify
Departmental Representative of grading problems before proceeding.

4 Fine grade and loosen surface prior to seeding. Prepare loose friable bed by means of
shallow disking or harrowing and subsequent raking. Roll lightly and rake wherever
growing media is loose.

5 Leave surface smooth and uniform, with a fine loose texture.

END OF SECTION
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Part 1 General
1.1 WORK INCLUDED

Part 2

2.1

Part 3

3.1

3.2

Supply and installation of sod.

Products

MATERIALS

Sod: Grade No. 1 cultured turf in accordance with the current edition of the "Metric Guide
Specification for Nursery Stock™ of the Canadian Nursery Landscape Association (CNLA),
composed of a minimum of 60% Kentucky Bluegrass / Poa pratensis. Turf shall be
reasonably free from weeds and disease and the thickness of the soil portion of the sod shall
be of such density that no surface soil is visible when mowed to a height of 40 mm. The
thickness of the soil portion of the sod shall be 20 - 25 mm. All sod shall be mowed to a
height of 40 mm prior to cutting and delivery; sod grass shall not be longer than 50 mm upon
delivery.

Turf shall be reasonably free from weeds and disease and the thickness of the soil portion of
the sod shall be of such density that no surface soil is visible when mowed to a height of 40
mm. The thickness of the soil portion of the sod shall be 20 - 25 mm. All sod shall be mowed
to a height of 40 mm prior to cutting and delivery; sod grass shall not be longer than 50 mm
upon delivery.

Execution

LAYING OF SOD

Immediately, or as soon as possible after delivery to the site, lay the sod. Do not allow to dry
before laying. Lay sod evenly and closely packed together, using an alternate pattern. Roll
and pack entire sodded area to form an even surface. Complete sodded areas including
patching, watering and rolling within 48 hours of laying.

Edge sod to form neat 1000 mm diameter circular openings at the base of all trees. Place a
full row of sod, not less than 300 mm in width, along the perimeter of sodded areas adjacent
to the edges of shrub beds, walks, curbs and walls.

Thoroughly water sodded areas within 24 hours of laying sod. After watering, roll edges to
form an even surface and to adjoin level with existing grades, and +/- 20 mm below adjacent
walks and curbs.

Do not lay sod when in a frozen state or in weather conditions unfavourable for transplanting
or for growth.

ACCEPTANCE
Sodded areas will be accepted provided that:
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2 Sodded areas are properly established and true to grade.

3 Sod is free of bare and dead spots and without weeds.

4 No surface soil is visible when grass has been cut to height of 50 mm.

5 Sodded areas have been cut at least twice, the last cut being carried out within 24 hours of

acceptance.
.6 Lawns sodded in fall, after the normal growing period, will be accepted in the following

spring one month after start of growing season provided acceptance conditions are fulfilled.

END OF SECTION
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Part 1

11

1.2

13

14

General

SECTION INCLUDES

Supply and installation of plant material.

SOURCE QUALITY CONTROL

The nursery source shall be located in a hardiness zone 3a or hardier. Contractor to notify
Departmental Representative of source of material at least 7 days in advance of shipment.

No work under this Section is to proceed without written approval of plant material at
source.

Imported plant material must be accompanied with necessary permits and import licenses.
Contractor to conform to all federal, provincial and municipal regulations.

Roses shall be sourced from areas free of the pathogen Phytophthora ramorum.

SHIPMENT AND PRE-PLANTING CARE

Contractor to coordinate shipping of plants and excavation of holes to ensure minimum time
lapse between digging and planting.

Contractors to tie branches of trees and shrubs securely and protect plant material against
abrasion, exposure and extreme temperature change during transit. Avoid binding of
planting stock with rope or wire which would damage bark, break branches or destroy
natural shape of plant. Give full support to root ball of large trees during lifting.

Cover plant foliage with tarpaulin, and protect bare roots by means of dampened straw, peat
moss, saw dust or other acceptable material to prevent loss of moisture during transit and
storage.

Remove broken and damaged roots with sharp pruning shears. Make clean cut and cover
cuts over 10 mm diameter with wound dressing.

Keep roots moist and protected from sun and wind. Heel-in trees and shrubs, which cannot
be planted immediately, in shaded areas and water well.

GUARANTEE

The Contractor shall agree to guarantee to replace and replant any plant material found dead
or in poor condition within two years of the date of substantial completion, without cost to
the Departmental Representative. “Poor condition” shall be interpreted as meaning plant
material on which the branches are dead or dying, or have not shown satisfactory growth of
leaves in the judgement of the Departmental Representative.

The Contractor shall not be held responsible for plant material destroyed by vandalism, after
substantial performance is achieved.
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3 Required replacements shall be made promptly and replacements of all unsatisfactory trees
and shrubs continue, with all costs borne by the contractor, until the original numbers
planted are satisfactory and complete.

4 The Departmental Representative reserves the right to extend Contractor’s warranty
responsibilities for an additional one year if, at the end of the initial warranty period, leaf
development and growth is not sufficient to indicate future survival.

15 REPLACEMENTS

Part 2

2.1

During warranty period, promptly remove from site any plant material that has died or failed
to grow satisfactorily as determined by the Departmental Representative.

Replace plant material in the next planting season.

Extend warranty on replacement plant material for a period equal to the original warranty
period.

Continue such replacement and warranty until plant material is acceptable.

Flag replaced plant material securely with surveyors flagging.

PRODUCTS

MATERIALS

Water: potable and free of minerals which may be detrimental to plant growth.

Stakes: T-bar steel stakes 40 x 40 X 5 x 2440 mm, or wood 30 x 38 x 2400 mm.

Cables and accessories: factory galvanized cables, wire tighteners, eyebolts and turnbuckles.
Use turnbuckles with 150 mm long eyebolts and 10 mm diameter threaded opening for

tightening. Use approved horticultural guy wire tightener as shown on details.

Guy wires: steel wire stand to CSA G4-M1977 at following sizes.

1 Shrubs and trees under 75 mm caliper use 2.5 mm wire.
Trees 75 to 150 mm caliper use 3 mm wire.
3 Trees 150 to 500 mm caliper use 3 strands of 4 mm wire twisted together or Grade

110, 8 mm 7 strand cable.
A Trees 500 to 750 mm caliper use Grade 110, 10 mm 7 strand cable.
5 Trees over 750 mm caliper use Grade 160, 10 mm 7 strand cable.

Eyebolts: coarse threaded galvanized steel at following sizes:

| Trees 150 — 500 mm caliper use 10 mm diameter.
2 Trees 500 — 750 mm caliper use 12 mm diameter.
3 Trees over 750 mm caliper use 15 mm diameter.

Tree rings: number 12 wire with rubber hose.

Arbortape: 19 mm flat, woven polypropylene tree tie material.
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A1

A2

13

Tree wrapping material: new clean, plain burlap minimum 2.5 kg/m2 mass and 150 mm
wide.

Anchors: T-bar steel stakes 40 x 40 x 5 x 500 mm long or wood stakes 38 x 38 x 500 mm
long.

Anti-desiccant: wax-like emulsion to provide film over plant surfaces reducing evaporation
but permeable enough to permit transpiration. Product to be horticulturally accepted to
Departmental Representative approval.

Wound dressing: horticulturally accepted non-toxic, non-hardening emulsion.
Rabbit / rodent guard: spiral plastic guard with ventilation holes, or approved equivalent.

Rodent repellent: biodegradable, environmentally friendly repellent such as Scoot or
approved equivalent.

PLANT MATERIAL

Quality and source to comply with latest edition of the “Canadian Standards for Nursery
Stock”, by the Canadian Nursery Landscape Association (CNLA), referring to size and
development of plant material and root ball. Measure plants when branches are in their
natural position. Height and spread dimension refer to main body of plant and not from
branch tip to branch tip. Use plant material of No. 1 grade.

Plants shall be true to type and species shown on the project plans and at least one plant in
each group of plants of the same species delivered to the project shall be tagged with a
weatherproof label stating both the botanical and common name of the plants in the group.

Plant material shall be of the species and size indicated.
Additional plant material requirements.

Use trees and shrubs with strong fibrous root systems; free of disease, insects, defects or
injuries; and structurally sound. Use trees with straight trunks, well and characteristically
branched for species. Plants must have been root pruned regularly, but not later than one
growing season prior to arrival on site.

Trees over 50 mm caliper must have been half root pruned during each of two successive
growing seasons, the latter at least one growing season prior to arrival on site.

Plant material that has come out of dormant stage and is too far advanced will not be
accepted unless prior approval is obtained.

Cold storage: Departmental Representative approval is required for plant material which has
been held in cold storage.

Container-grown stock: acceptable if containers are large enough for root development.
Trees and shrubs must have grown in container for minimum of one growing season but not
longer than two. Root system must be able to “hold” soil when removed from container.
Plants that have become root bound are not acceptable. Container stock must have been
fertilized with slow releasing fertilizer.
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.16

Balled and burlapped stock: coniferous and broad-leafed evergreens must be dug with soil
ball. Deciduous trees in excess of 3 m height must have been dug with large firm ball. Root
balls must include 75% of fibrous and feeder root system, and conform to the“Canadian
Standards for Nursery Stock”, by the CNLA. This excludes use of native trees grown in
light sandy or rocky soil. Secure root balls with burlap, heavy twine and rope. For large
trees: wrap ball in double layer of burlap and drum lace with minimum 10 mm diameter
rope. Protect root balls against sudden changes in temperature and exposure to heavy
rainfall.

Tree spade dug material: dig plant material with mechanized digging equipment of hydraulic
spade of clam-shell type. Root balls to conform to CNLA standards. Lift root ball from
hole, place in wire basket designed for purpose and lined with burlap. Tie basket to ball with
heavy rope. Take care not to injure trunk of tree with wire basket ties or rope.

The following shall govern the material size allowable for transplant by tree spade method
unless otherwise directed by the Departmental Representative.

Caliper (taken 300 mm
Tree Spade Size Above ground) Tree Height
1120 mm Maximum 100 mm 3.0-36m
1680 mm Maximum 150 mm 3.6-42m
2140 mm Maximum 200 mm 42-48m

Collected or native plant material: use only native trees indigenous to area into which they
are to be transplanted. Select trees from reasonably open stands. Trees must have well-
developed crowns and must be characteristically branched. Not more than 40% of overall
tree height may be free of branches. Collected or native plant material use is acceptable only
upon written approval by Departmental Representative.

Substitutions of plant material as indicated on planting plan are not permitted unless written
approval has been obtained as to type, variety and size. Approved plant substitutions must
be of equal size to those originally specified.

In the event that discrepancies occur between the quantities of plants as indicated in the plant
list and those indicated on the drawing, the plant quantities on the drawing shall govern.

Rejected plant material shall be removed from the project site immediately upon rejection by
the Departmental Representative.

Execution

WORKMANSHIP

Stake out location of trees and planting beds as per planting plan. Obtain Departmental
Representative approval prior to excavating.

Apply anti-desiccant in accordance with manufacturer’s instructions.

Coordinate operations. Keep site clean and planting holes drained. Immediately remove soil
or debris spilled onto pavement.
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3.2 PLANTING TMIE

3.3

3.4

With the exception of container stock, plant material is to be planted only during dormant
period before buds have broken, or after leaf drop in autumn, unless permission has been
obtained from the Departmental Representative. Plant material noted for spring planting
only, must be planted in dormant period.

Plant material imported from region with warmer climatic conditions may only be planted in
early spring or late fall.

When permission has been obtained to plant deciduous plant material after buds have
broken, spray plants with anti-desiccant to slow down transpiration prior to transplanting.

Plant balled and burlapped evergreens in spring before bud break, or after the middle of
August. Apply antidesiccant to evergreens before digging.

Trees, shrubs and ground covers growing in containers may be planted throughout the
growing season.

Bare root stock to be used only when specified by the Departmental Representative, and to
be planted only in early spring before bud break, or in fall after leaf drop.

Plant only under conditions that are conducive to health and physical conditions of plants.

Contractor to provide planting schedule. Extending planting operations over long period
using limited crew is unacceptable.

EXCAVATION
Shrub beds: excavate to minimum depth of 450 mm.

Individual shrubs: excavate planting holes 450 mm deep and to a diameter twice that of the
root ball or container.

Trees 50 mm caliper and less excavate holes 600 mm deep with diameter of 500 mm greater
than root spread of root ball.

Trees larger than 50 mm caliper excavate to depth of at least 200 mm deeper than height of
root ball, with width of 750 mm greater than diameter of root ball. In heavy soils, increase
planting holes by 50 mm for each 100 mm of root ball diameter.

Protect bottom of excavation against freezing.

Remove water which enters excavations prior to planting. Ensure source of water is not
ground water.

PLANTING
Planting shall not be done in soil that is excessively moist or otherwise in a condition not
satisfactory for planting in accordance with accepted horticultural practice.

Plants in containers shall be planted and watered the same day the container is cut or
removed.
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Plants shall be removed from containers in such a manner that the root ball is not broken.
Plants with broken root balls or with root balls that fall apart while being planted will be
rejected.

Scarify bottom of planting hole to depth of 150 to 200 mm. Cover bottom of each
excavation with minimum of 150 mm of planting mix. If planting pits are dug with tree
spade or power auger and ‘glazing’ occurs, scarify sides of planting pits as well.

Plant trees and shrubs vertically with roots placed straight out in hole. Orient plant material
to give best appearance in relation to structure, roads and walks.

Place plant material to depth equal to depth they were originally growing in nursery.
With balled and burlapped root balls, loosen burlap and cut away the top 1/3 without
disturbing root ball. Do not pull burlap or rope from under root ball. With container stock,
remove entire container without disturbing root ball. Non bio-degradable wrappings must be
removed. When root balls are in wire baskets, cut off or fold back the top 1/3 of the basket
without damaging root ball, to ensure that no wire shall be present in the top 300 mm of soil
after planting.

With frozen ball material, mulch planting pit to prevent freezing.

Tree spade excavated material:

Dig tree pit with same mechanical equipment as used to dig plant material. Ensure hole is
upright. Place in hole a mixture of planting mix, fertilizer, and enough water to create a
soupy consistency. This will be forced up sides of ball as root ball is placed in hole.
During the planting of bare-root stock, first shake planting soil among the roots.

Tamp planting soil around root system in layers of 150 mm eliminating air voids. Frozen or
saturated planting soil is not acceptable. When 2/3 of planting soil has been placed, fill hole
with water. After water has completely penetrated into soil, complete backfilling.

Build 100 mm deep saucer around outer edge of hole to assist with maintenance watering.

Install rabbit / rodent guard to minimum height of 100cm with bottom and top snuggly
secured around trunk.

Apply rodent repellant spray, such as Scoot, to all deciduous shrubs in accordance with
manufacturer’s instructions.

When planting is completed, give surface of planting saucer dressing of fertilizer. Mix
fertilizer thoroughly with top layer of planting soil and water in well.

TREE SUPPORT

Tree support is shown on planting details.

Install Arbortape using Arborknot techniques per manufacturer’s instructions.
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3.6

3.7

Staking for trees up to 3 m and evergreens up to 2m in height: backfill planting hole 2/3,
drive T-rail stake 900 mm into bottom of pit, taking care not to damage main roots. Fasten
trunk to stake or anchor with tree ring. Different methods of fastening tree trunk to stake or
anchor are acceptable with prior Departmental Representative approval, if no damage to bark
of tree will occur.

Guy wires for trees up to 150 mm caliper:

For deciduous trees taller than 3 m and evergreens taller that 2m, fasten three wires to tree
where a branch will prevent wires from slipping down. Use rubber hose to prevent abrasion
of bark.

Fasten guy wires to anchors at distance from tree base equal to height of where wire is
attached to trunk. Break wires, install wire tighteners and tighten slightly.

Fasten approved flags to wire or paint turnbuckles orange to make them clearly visible.

Use sufficient number of guy wires to support large shrubs.

PRUNING

Prune trees and shrubs after planting, to compensate for loss of roots suffered during
transplanting. Postpone pruning, of those trees where heavy bleeding may occur, until in full
leaf. Employ clean sharp tools and make cuts flush with main branch, smooth and sloping as
to prevent accumulation of water. Remove projecting stumps on trunks or main branches.
Remove dead and injured branches and branches that rub causing damage to bark. Trim out
crown of trees and shrubs without changing their natural shape. Do not damage lead
branches or remove smaller twigs along main branches. Treat cuts in excess of 40 mm
diameter and damaged parts with application of wound dressing.

Schedule pruning to conform to applicable regulations.

MAINTENANCE

Water once a week for first 4 weeks and then sufficiently thereafter to maintain optimum
growing conditions. Ensure adequate moisture in root zone at freeze-up.

Keep soil within confines of planting saucer around trees and planting beds, shallowly
cultivated and free from weeds.

Spray plants to combat pests and diseases. Do not use DDT or sprays prohibited by
Agriculture Canada.

Keep tree guards and guy wires in proper repair to effectively prevent movement of the root
ball.

Provide adequate protection against winter damage including damage caused by rodents.
Maintain plant material from date of planting until end of warranty period.

Remove tree wrapping, tree stakes, guy wires, and eyebolts at end of warranty period.
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.8 Provide maintenance as outlined in Section 32 93 40.

END OF SECTION
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Part 1 General
1.1 WORK INCLUDED

1.2

13

Part 2

2.1

2.2

2.3

Part 3

3.1

3.2

Supply and installation of mulches.

LAYING OUT WORK

Lay out work and be responsible for accuracy. Provide the necessary personnel to assist the
Departmental Representative in checking the work.

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accordance with Section 01 74 19 - Construction
Waste Management and Disposal.

Products

WOOD MULCH

Untreated shredded fibres produced by mills in Northern Saskatchewan. Submit sample, to
Departmental Representative for approval, prior to incorporation into the work.

ROCK MULCH

Pea gravel: washed, round rock: well-graded 10-20mm diameter stones. Submit one (1) litre
sample, to Departmental Representative for approval, prior to incorporation into the work.

LANDSCAPE FABRIC
GEOTEX® 601 or GEOTEX® 801 Landscape Fabric, or approved equivalent.

Execution

WOOD MULCH
Install per deciduous tree planting and shrub planting details.

Install mulch to a minimum uniform compacted depth of 50 mm (100 mm loose) in watering
saucers of trees in grass areas and planting beds as noted.

Taper mulch to base of trees and shrubs ensuring that mulch does not touch base. Spray with
water to settle mulch in place.

ROCK MULCH

Rough grade to finish grade. Eliminate rough areas and compact as required for proper
installation of rock mulch.
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2 Carefully place landscape fabric with minimum 150 mm overlap on parallel seams. Pin
fabric securely in place.
3 Carefully cut holes in landscape fabric in plant locations.
4 After plant material is installed, distribute stones evenly over areas indicated. Place stones

carefully to ensure that stones do not damage plant material located in stone mulch areas.
5 Ensure no fabric is visible upon completion.

END OF SECTION
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Part 1 General
1.1 WORK INCLUDED

1.2

13

Part 2

14

1.5

Part 3

1.6

Maintenance of turf areas, mulched areas, planting beds and plant material from the start of
work until two (2) years from the date of Substantial Performance of the Work, concurrent
with warranty.

PAYMENT

Ten percent (10%) of the maintenance price will be payable upon issuance of Substantial
Performance of the Work, with the balance payable on a monthly basis during the two (2)
year maintenance period.

COORDINATION & MANAGEMENT

Coordinate maintenance operations with the Departmental Representative and any other
contractors who may be working on site.

Written guidelines are no substitute for on site observations. Modify maintenance
procedures as required to provide the best care while adhering to sound horticultural
principles.

Products

CHEMICALS

Insecticides, herbicides, fungicides, etc., shall be in accordance with municipal requirements
and Provincial and Federal regulations.

Chemicals to be applied by a licensed applicator for the specific product.
EQUIPMENT AND TOOLS
Equipment and tools shall be suitable for the work and in good working order.

Mowers: size suitable to the work to be performed, in good working order and with sharp
blades.

Execution

WORKMANSHIP

Program timing of operations to growth and weather conditions.
Do each operation promptly, continuously and complete within reasonable time period.
Do not store equipment and materials on-site without Departmental Representative approval.

Collect and dispose of debris, refuse and excess material, from landscape areas, on daily
basis.
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5 Operations and procedures shall be discussed with, and approved by, the Departmental
Representative prior to commencement of work. Operations to be coordinated with work
that may be undertaken by the Departmental Representative or others.

.6 Keep a maintenance logbook of work performed, date, time and personnel performing task.
Provide a copy of monthly logs with monthly invoice.

T Conduct soil analysis in spring. Review fertilizer recommendations and compare with
amounts recommended in this document; adjust as required.

1.7 PLANT MATERIAL MAINTENANCE
A General:

1 Maintain existing trees, shrubs and perennials including fertilizer, weed control and
pruning.
2 Remove weeds, including their roots, from planting beds.

2 Spring Clean-up and Preparation:

1 Remove all weeds and volunteer plants from planting beds.

2 Hose down coniferous trees and shrubs to wash off winter grime.

3 Cultivate shrub beds and tree wells. Place additional mulch where settling has
occurred. Use mulch to match original installation.

4 Tighten or adjust tree staking and guying (remove or install as necessary).

5 Review pruning needs. Prune all dead or damaged branches from plants. Remove

spent flowers, stems and leaves from perennials.

3 Watering Program:

| Review soil moisture conditions during regular maintenance to ensure root systems
are receiving an adequate supply of water. Around perennial and groundcovers,
ensure top 50mm of soil below mulch is moist.

4 Cultivation:
1 Cultivate tree wells and planting beds once each month during the growing season to
control weed growth and keep mulch from matting. Avoid damage to roots.
2 Maintain depth of tree watering saucers at 100 to 150 mm.
5 Pruning:
1 Do not prune coniferous trees and shrubs unless limbs have been broken or extend
into pedestrian traffic routes.
2 Prune deciduous trees and shrubs as follows:
1 Remove broken branches.
2 Thin out the canopy by removing dead, dying, crossed, rubbing or weaker
branches.
3 Treat all cuts and scrapes 25 mm or larger with a horticulturally accepted

non-toxic, non-hardening emulsion.
4 Trim new growth from hedges to maintain a neat and tidy appearance.
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3 Cut off spent flower stalks below foliage levels when and as required for orderly
appearance.
.6 Soil Fertilizing Guidelines:
1 Fertilize trees and shrubs in May or June.
2 Use a low-analysis or slow release phosphorus fertilizer (5-10-5, or 6-10-4), applied

at rates recommended by soil analysis, or as follows:
1 For shrubs 1800 mm or taller: 0.5 - 2.5 kg fertilizer per year.
2 For shrubs 1200 - 1800 mm high: 0.5 kg. fertilizer per year.
3 For shrubs 1200 mm or shorter: 0.2 kg. fertilizer per year.
4 Apply 0.2 kg. fertilizer for each 25 mm caliper as measured 300 mm above
ground level.
3 Apply liquid fertilizer on the ground or injected into the ground, extending to the
edge of the tree canopy.

T Mulch:
1 Maintain a uniform compacted mulch depth. Remove weeds and turf from mulched
areas.
2 Ensure landscape fabric is completely covered by mulch.
8 Herbicides and Pesticides:
1 Avoid the use of chemical control whenever possible.
2 Use in accordance with the manufacturer's recommendations.
9 Fall/Winter Preparations:
1 Ensure plants are watered every three to four weeks in the fall to harden off trees

and shrubs. As leaves drop off, if soil is moist, watering may be stopped until
freeze-in. Be responsible for supply of water after irrigation system has been blown

out.

2 Cultivate shrub beds to loosen mulch. Foliage on perennials should be left for
spring removal to assist in plant identification. Mulch perennial beds, if required.

3 Rake fallen leaves from plant beds and remove from site.

1.8 TURF MAINTENANCE
1 General

| Maintain existing turf including mowing, fertilizer and weed control.

2 Remove weeds, including their roots.

3 Report vandalism and site maintenance problems and issues to the Departmental

Representative.

2 Spring Clean-up and Preparation:

1 Remove all weeds and volunteer plants from turf areas.
3 Watering:
A Ensure turf is watered twice per week using the automated irrigation system to the

extent of site coverage. A minimum moisture penetration of 100 - 150 mm is
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required. Irrigated turf areas should receive a maximum of 25 mm of precipitation
per week. Specific site conditions may require adjustments to watering program in
order to appropriately meet the turf water requirements.
A4 Mowing:

1 Mow at regular intervals (minimum weekly or more frequent following fertilization)
to keep grass length at 60 mm. Maximum recommended grass length is 75 to 90mm
before cutting.

2 Evenly distribute (do not remove) grass clippings throughout the turf areas.

3 Maintain sharpened mower blades.

5 Turf Fertilizing Guidelines:

1.9

1 Apply a balanced fertilizer (such as 14-14-0) two times a year (May and August), as
per manufacturer's directions. If growing problems are evident, apply a fertilizer
that will eliminate soil deficiencies determined by soil analysis.

2 Apply fertilizer when turf is dry and humidity is low. Use liquid fertilizer in areas
of sub-surface irrigation. Water immediately after application.
3 Uniformly apply to turf at the rate recommended by soil tests.

Herbicides and Pesticides:

1 Avoid the use of chemical control whenever possible.

2 Use in accordance with the manufacturer's recommendations and in conformance
with applicable regulations.

Fall/Winter Preparation:

1 Ensure turf is watered once every two to three weeks in the fall to harden off the
lawn.
2 Rake fallen leaves and remove from site.

IRRIGATION SYSTEM MAINTENANCE

General:

| Review operation times set on the controller with site requirements outlined in this
specification.

2 Clean and adjust nozzles to provide proper coverage.

Review and inspect irrigation system operation monthly during the growing season. Make
repairs necessary to ensure proper operation.

Fall/Winter Preparations:

| Blow out all irrigation lines and valves in September or before freeze-up.

Spring Preparations:

1 Charge system and inspect all components for proper operation; repair as required.
2 Review irrigation controller operating program. Reset or adjust irrigation controller
as required.

3 Clean and adjust nozzles to provide proper coverage.
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1.10 PEST CONTROL

111

1.12

1.13

Be responsible for pest control including, but not necessarily limited to, domestic animals,
wild animals, birds, insects and rodents.

Repair damage caused by pests; replace products as required to maintain vigorous
landscapes.

REPLACEMENTS
Products and materials damaged by accidental causes or vandalism, after the date of
Substantial Performance of the work, shall be promptly replaced as an additional service.

Obtain Departmental Representative approval for additional charges prior to undertaking
replacements.

MAINTENANCE MANUALS

Submit four (4) copies of a landscape maintenance manual to Departmental Representative
for review. Include brief statements on the following aspects of work: mowing and care of
turf; fertilizing; weed and disease control; watering; care of plant material; and pruning.

CONTRACTOR RESPONSIBILITY

Prior to warranty expiration, ensure that the Departmental Representative is prepared to carry
out maintenance operations. Familiarize groundskeeping staff with proper maintenance
practices, in addition to the written instructions.

END OF SECTION
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Part 1 General
11 REFERENCES
1 American Society for Testing and Materials International, (ASTM)
1 ASTM D698-00a, Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12,400 ft-Ibf/ft® (600 kN-m/m?)).
2 Canadian Standards Association (CSA International)
1 CSA-A23.1/A23.2-00(June 2001), Concrete Materials and Methods of Concrete
Construction/Methods of Test for Concrete.
2 CSA B1800-02, Plastic Non-pressure Pipe Compendium - B1800 Series
(Consists of B181.1, B181.2, B181.3, B181.5, B182.1, B182.2, B182.4, B182.6,
B182.7, B182.8 and B182.11).
1 CSA B182.2-02, PVC Sewer Pipe and Fittings (PSM Type).
Part 2 Products
2.1 BEDDING AND SURROUND MATERIALS
1 Coarse filter aggregate: to CSA-A23.1/A23.2, Group 1 20-5 mm.
2 Fine filter aggregate: to CSA-A23.1/A23.2.
3 Flexible plastic tubing and fittings. Perforated nominal inside diameter 100 mm.
4 Rigid plastic pipe and fittings: to CSA-B182.1, complete with fittings.
5 Geotextile filter: non-woven polyester mat - filter fabric.
2.2 BACKFILL MATERIAL
1 In accordance with Section 31 00 00 - Earthwork.
Part 3 Execution
3.1 EXAMINATION
A Ensure graded base conforms with required drainage pattern before placing bedding
material.
2 Ensure improper slopes, unstable areas, areas requiring additional compaction or other
unsatisfactory conditions are corrected to approval of Departmental Representative.
3 Ensure foundation wall waterproofing and drainage membrane have been installed and

approved by Departmental Representative before placing bedding material.
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3.2 BEDDING PREPARATION

3.3

3.4

Cut trenches in subgrade and place bedding material in uniform layer not exceeding 150
mm compacted thickness.

Shape bed true to grade and to provide continuous, uniform bearing surface for pipe.
Shape transverse depressions, as required, to suit joints.
Compact each layer full width of bed to at least 95% maximum density to ASTM D698.

Fill excavation below design elevation of bottom of specified bedding with compacted
bedding material.

PIPE OR TUBING INSTALLATION
Ensure pipe interior and coupling surfaces are clean before laying.

Lay perforated pipe to slope 1:150 to sump locations as indicated on drawings. For pipe
face perforations and coupling slots downward.

Lay non-perforated pipe to slope of 1:50 from perforated pipe to disposal area. Make
joints watertight.

Grade bedding to establish pipe slope.

Install end plugs at ends of collector drains to protect pipe ends from damage and ingress
of foreign material.

Connect non-perforated pipe to sump pit by appropriate adapters manufactured for this
purpose.

Provide cleanouts on non-perforated pipe at changes of pipe direction and in runs greater
than 15 m.

Provide flush cleanouts where directed by Departmental Representative.
Connect drainage system to building sump pit as indicated.

PIPE OR TUBING SURROUND MATERIAL

Upon completion of pipe laying and after Departmental Representative has inspected
Work in place, surround and cover pipe with clear draining rock and install geotextile
filter as indicated on drawings.

Hand place surround material in uniform layers not exceeding 150 mm compacted
thickness, as indicated.

Place layers uniformly and simultaneously on each side of pipe.
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3.5 BACKFILL MATERIAL

Place backfill material above pipe surround in uniform layers not exceeding 150 mm
compacted thickness up to grades as indicated.

Compact to 90% maximum density to ASTM D698.

END OF SECTION
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