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1.0 WORK DESCRIPTION

.1 Work under this Contract comprises the following Electrical Works at the Churchill Airport in the
Province of Manitoba. This list is intended for informative purposes and may not be reflective of
precise scope of work as defined in the Contract documents.

A

Replacement of Runway 07-25 medium intensity edge lighting complete with associated
cabling and pull pits

Replacement of Taxiway B edge lighting complete with associated cabling and pull pits.

Replacement of existing Runway 07 and Runway 25 PAPI systems complete with new
concrete foundations, associated cabling and pull pits.

Replacement of two wind direction indicators complete with concrete foundation, associated
cabling and pull pits.

Replacement / installation of new LED illuminated guidance signs complete with associated
cabling and infrastructure

Installation of Runway 25 RTIL system c/w associated cabling and infrastructure

2.0 WORK INCLUDED

.1 The Work, unless specifically stated otherwise, shall include the furnishing of all Material, Product,
Plant, labour and transportation necessary to complete The Work. The intent is that the Contractor
provides a complete job.

.2 The Work shall not be deemed complete until all components are placed in operation by the
Contractor and are operating satisfactorily.

.3 Any minor item of The Work not called for in the specifications or shown on the drawings but clearly
required to meet the intent of design and normally provided for the proper operation of The Work
shall be provided as if specifically called for in the Contract Documents.

3.0 DOCUMENTS REQUIRED

.1 Maintain at the job site at least one copy of each of the following:

- Contract Drawings

- Specifications

- Addenda

- Change Orders, Field Orders, Notices

- Reviewed Shop Drawings

- Modifications to the Contract

- Field Test Reports

- Construction Schedule

- Manufacturer's Installation and Application Instructions

- Occupational Health and Safety Regulations and Workers’ Compensation Board
Regulations;

and have readily available any referenced or specified Standards.
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4.0 SPECIFICATIONS

A

Sentence structure in parts of the specifications is abbreviated, and phrases such as "shall be," and
"the Contractor shall" are deliberately omitted. Such sentences shall be read as though they are
complete.

The use of the word "Provide" means "supply and install"; or "supply labour and materials for the
installation of". It does not mean supply only.

The word "concealed" in connection with piping, electrical work, controls and wherever used in other
sections shall mean "hidden from sight" as in ceiling spaces or furred out spaces, and not normally
visible to persons in the construction area.

The word "exposed" in connection with piping, electrical work, controls and whenever used in other
sections shall mean visible to persons within a building, in normal working areas.

5.0 STANDARDS

A

2

3

Wherever standards (e.g., CSA, ASTM and others), are referred to in these Contract Documents the
current edition shall apply.

Where there is a clear conflict between the referenced Standard and the Contract Documents, the
Contract Documents shall apply.

Where there is an ambiguity between a Standard and any term of these Contract Documents, the
Departmental Representative shall, in the first instance, give an interpretation of the intent of the
Contract.

END OF SECTION 01 01 00
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1.0 THE WORKSITE

A

The Departmental Representative will provide the lands as delimited on the Drawings upon which
the Work is to be constructed.

2.0 CONTRACTOR'S USE OF THE WORKSITE

A

The Contractor shall have exclusive use and control of the Worksite, provided that the Contractor
shall permit access to the Departmental Representative, the Departmental Representative and Other
Contractors on the Worksite for purposes of inspections, reviews, tests and carrying out work related
to The Work.

Contractor's use of the Worksite for storage is limited to areas as delimited on the Drawing.

The Departmental Representative shall have unfettered use of thoroughfares, streets, lanes and
other areas within the Worksite until the Contractor requires those areas for execution of The Work,
and after the Contractor has finished the portions of The Work in those areas.

Unless otherwise agreed with the Departmental Representative, the Contractor shall give 48 hours’
notice to the Departmental Representative before entering a particular Area of the Worksite to
execute The Work.

Up to the end of the period of Notice and after the Contractor has fully completed its operations in a
particular Area, the Departmental Representative shall have use of the Area and shall be responsible
for Health and Safety Requirements and security in that Area.

During the Contractor’s use of a particular Area of the Worksite to execute The Work, the Contractor
shall be responsible primarily for security and for ensuring compliance with Health and Safety
Regulations.

The Contractor shall be responsible for access to the Worksite by means of temporary roads, tote
roads, or agreements with the appropriate authorities to use existing means of access.

END OF SECTION 01 01 50
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1.0 GENERAL

.1 The Laws and Regulations of the Province of Manitoba shall govern.

2.0 BURNING

.1 Restrictions of federal, provincial and municipal authorities shall be complied with, and permits shall
be obtained by the Contractor.

3.0 REGULATIONS, STANDARDS AND CODES

.1 Codes, Standards and Regulations are specified in other sections of the specifications and the Work
shall be done in accordance with those Codes, Standards and Regulations where applicable.

END OF SECTION 01 06 00
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1.0 ABBREVIATIONS, SPECIFICATIONS, METHODS, STANDARDS

.1 General
AASHTO American Association of State Highway and Transportation Officials
ACI American Concrete Institute
AISC American Institute of Steel Construction
AlSI American Iron and Steel Institute
ARCA Alberta Roofing Contractors Association
ASCE American Society of Civil Engineers
ASTM American Society for Testing and Materials
AWPA American Wood Preservers Associations
AWS American Welding Society
BCLMA B.C. Lumber Manufacturer's Association
CAN National Standard of Canada
CCA Canadian Construction Association
CIsC Canadian Institute of Steel Construction
CITC Canadian Institute of Timber Construction
CPCI Canadian Prestressed Concrete Institute
CRCA Canadian Roofing Contractors Association
CSA Canadian Standards Association
CwB Canadian Welding Bureau
ISO International Organization for Standardization
NBC National Building Code
PCI Prestressed Concrete Institute
PMBC Plywood Manufacturer's Association
SJl Steel Joist Institute
SSPC Steel Structures Painting Council
WCB Worker's Compensation Board

.2 Utilities
API American Petroleum Institute
AWWA American Water Works Association
CGA Canadian Gas Association
CGSB Canadian General Standards Board
CSPI Corrugated Steel Pipe Institute
IAO Insurer's Advisory Organization
RTAC Roads and Transportation Association of Canada
uLC Underwriters Laboratories of Canada

USA United States of America Standards (ASA)
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Abbreviations Section 01 07 00

.3 Mechanical

AFBMA
AGMA
AMCA
ANSI
ACR
ASHRAE
NFPA
SAE

.4 Electrical

.5 Use of Abbreviations

AIEE
CEC

EEMAC
IEC
IEEE
IES
IPCEA
LEMA
NEC
NEMA
NESC

Anti Friction Bearing Manufacturer's Association

American Gear Manufacturer's Association

Air Moving and Conditioning Association

American National Standards Institute

Air Conditioning and Refrigeration Institute

American Society of Heating Refrigerating and Air Conditioning Engineers
National Fire Protection Association

Society of Automotive Engineers

American Institute of Electrical Engineers
Canadian Electrical Code

Electrical and Electronic Manufacturers Association of Canada
International Electrotechnical Commission

Institute of Electrical and Electronic Engineers

llluminating Engineers Society

Insulated Power Cable Engineer's Association

Lighting Equipment Manufacturer's Association

National Electrical Code

National Electrical Manufacturers Association

National Electrical Safety Code

These abbreviations refer to Specifications, Methods and Standards issued by the respective
Association, and the abbreviations are used in the specifications.

Alphanumeric designations following the abbreviations denote the specification, method, or standard.

2.0 ABBREVIATIONS — METRIC

A

General

The specifications are metric and metric usage is based upon Sl units in accordance with CSA
Standard CAN/CSA-7234.1 Canadian Metric Practice Guide. In this specification Sl units are
abbreviated in accordance with the Metric Units and Abbreviations below.

Linear Measure

Metre m
Millimetre mm
Kilometre km
micrometre micro-m

Area

Square metre
Square millimetre

m2
mm?2
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Hectare
4 Volume

Cubic metre
Litre

.5 Mass and Density

Kilogram
Gram
Tonne
Kilogram per metre
Gram per metre
Kilogram per square metre
Gram per square metre
Kilogram per cubic metre
.6 Temperature
Degree Celsius
.7 Force, Pressure, Stress

Newton
Kilonewton
Pascal
Kilopascal
Megapascal
.8 Velocity, Rate of Flow

Metre per second

Metre per hour

Kilometre per hour

Litre per second

Cubic metre per second m?/s
.9 Power, Energy, Heat, Work

Watt
Kilowatt
Kilowatt hour
Joule

.10 Electricity

Ampere
Volt

END OF SECTION 01 07 00

ha

kg

kg/m
g/m
kg/m?
g/m?2
kg/m3

°C

kN
Pa
kPa
MPa

m/s
m/h
km/h
L/s

kw
kWh
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Payments will be made on the basis of the lump sum prices bid and the unit prices bid in the
“Bid and Acceptance Form” submitted with the tender, and in accordance with the General
Conditions.

The prices bid for various items of work, unless specifically noted otherwise, shall include the
supply of all labour, plant, material and product equipment necessary to construct The Work
in accordance with the specifications.

The prices bid for supply and installation shall be full compensation for supplying, hauling,
installing, cleaning, testing, and placing in service together with all other work subsidiary and
incidental thereto for which separate payment is not provided elsewhere.

The method of measurement of the quantities for payment and the basis for payment will be
in accordance with the following items of this section or as detailed in the various
specifications contained in this document. All measurement will be done by the
Departmental Representative using generally accepted field survey methods.

Where the Tender shows separate items for supply and installation, the unit prices or lump
sum prices bid for supply shall include supplying, delivering, loading, unloading and all
allowances for handling, storage, breakage and waste. Payment will be made only for
material actually installed in the work.

Progress Payment for supply-only items shall be made only for material and product on the
worksite and in the contractor’s care, and shall then become the property of the
Departmental Representative.

Other materials on site, whether existing structures, vegetation, topsoil, gravel, sand or other
excavated or piled materials, are the property of the Departmental Representative. Only
those materials specifically noted in the specification or on drawings as belonging to the
Contractor shall become the Contractor's property. For the purpose of this contract, any
materials called for Off-Site disposal belong to the Contractor. On-site disposal shall imply
the materials belong to the Departmental Representative and that disposal shall be in
designated areas on the airport property.

Where there are excess excavated materials, unsuitable materials excavated or materials of
any kind that are excavated but not used in The Work, such materials are not the property of
the Contractor unless authorized in writing by the Departmental Representative or specified
to be disposed of by the Contractor.

Restoration of existing surfaces disturbed by construction to pre-existing or better condition
is incidental to the Work.

LUMP SUM CONTRACTS

21

Payments will be made on the basis of the following:
2.1.1 Lump Sum and Unit Prices prices bid in the “Bid and Acceptance” form,

2.1.2 Changes in THE WORK for items not covered by unit prices, in accordance with
GC.
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3.0 UNIT PRICE CONTRACT SPECIAL PROVISIONS AND BASIS OF MEASUREMENT & PAYMENT

The following sections are intended to provide supplemental detail to the contract items listed in the Unit Price
Schedule, the associated specifications and the Contract Drawings. All of the information presented should
be considered as a whole. The Contractor is advised that not all items within the Form of Tender may have
an associated Special Provision.

For each Lump Sum item in the Unit Price Table, the Departmental Representative will, in cooperation with
the Contractor, estimate the percentage of the item completed at the end of the payment period.

A TRENCHING —ITEMS 1.1, 1.2

1. The Contractor shall provide all trenching, backfilling, compaction, sand bedding and restoration as
outlined in the drawings and Specifications. Where multiple circuits are installed along the same
route, a common “joint-use” trench shall be provided. The “joint-use” trench is to be considered in
the first section / item in the schedule of unit prices for which the “joint-use” trench applies

2. Payment for trenching shall be on the basis of lineal metre of trench measured in the field. Such unit
prices shall include all earth excavation, trenching, backfilling, fill (if required), compaction, warning
tape, removal and disposal of excess excavated material, and reconditioning of disturbed surface.

3. Earth excavation includes removal of rock and/or boulders up to 0.5m3.

4. Native material shall be used for backfill except no rocks or stones greater than 50mm diameter are
to be used.

5. A 75mm bedding of sand is to be provided at the bottom of all trenches. A 75mm cover of sand is to
be provided above all direct buried cables / polytubing.

6. Sand shall be mortar sand.

7. Note that the trench width will be wider where multiple raceways or cables are present. Factor the
additional sand required into the item unit price.

B DIRECT BURIED RACEWAYS ITEMS 1.3, 1.4

1. Payment for this item shall be full compensation for all labour, materials and equipment necessary to
install the raceways as shown on the drawings. Any associated trenching or sand will be paid under
separate items.

2. Include sufficient allowance in the tendered price to install the raceways into manholes, pullpits and
boxes.

3. Payment for this item will be based on linear metres of raceway measured horizontally along
trenches from the source to the end use device. It shall be this contractor’s responsibility to factor
the cost of all ropes, fittings, couplings, connections, surplus for elevation changes, surplus for offsets
and vertical rises into his tendered price.

D. CABLES THROUGH DIRECT BURIED RACEWAYS ITEM 1.5, 1.6, 1.7, 1.8, 1.9, 1.10

1. The trenching and raceways and associated with the installation of these cables is covered under
separate items.

2. Note that the estimated quantities shown in the tender form are “neat” measurement as scaled from
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the plans. No allowance for cable loops, offsets, elevation changes, connection slack has been
included in the estimated quantities.

3. The tendered price for the installation of cables through raceways shall include:

a) Supply and installation of all cables c/w all connections and connectors. The Contractor
shall note that cable supply shall include any extra cable necessary for cable loops,
connections, fittings, splices, offsets as well as all surplus cables brought above ground;

b) All other accessories including cable tags necessary to complete the installation to the
satisfaction of the Departmental Representative.

4. Payment for these items shall be on the basis of lineal metre of installed wiring measured
horizontally along trenches and ducts from the cable source to the end use device. It shall be this
contractor’s responsibility to factor the cost of all surplus cable and accessories required to make a
complete system into his tendered price.

E. GROUND COUNTERPOISE - ITEMS 1.11, 1.12

1. Supply and install #8 AWG soft drawn bare copper with all direct buried runs of series cable in
polytubing. Use #8 AWG, green TWU or RWU insulated for series cables installed through ducts.

2. Payment for this item shall be on the basis of lineal metre of duct or trench containing series
edgelighting cable measured horizontally along trenches or ducts. It shall be this contractor’s
responsibility to factor in the cost of all surplus wire, connectors and accessories required to make a
complete system into the tendered price.

F. TECK CABLE - ITEMS 1.13,1.14

1. The trenching and sand associated with the installation of these cables is covered under separate
items.

2. Note that the estimated quantities shown in the tender form are “neat” measurement as scaled from
the plans. No allowance for cable loops, offset, elevation changes, connection slack has been
included in the estimated quantities.

3. Payment for TECK cable shall include:

i. The supply and installation of all cable complete with connectors and terminators.

. The supply and installation of all splice boxes necessary to install the cable along the routes
shown on the drawings. The drawings may not show all required splice boxes. The Contractor
is to provide continuous lengths of cable (free of splices) as far as is practicable.

iii. Polytubing sleeving over the cables above grade.

4. Payment for these items shall be on the basis of lineal metre of installed wiring measured
horizontally along trenches and ducts from the cable source to the end use device. It shall be this

contractor’s responsibility to factor the cost of all surplus cable and polytubing and accessories
required to make a complete system into his tendered price.

END OF SECTION 01 15 50
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1.0 PRECONSTRUCTION MEETING

.1 A Pre-construction meeting will be arranged by the Departmental Representative

.2 The Pre-construction Meeting will be held at a location at or near the site.

.3 The agenda for the Pre-construction Meeting shall be generated and distributed by the Departmental

4

Representative and is to include, but is not limited to, the following:

.1 Confirm the Superintendent, Contractor’s Project Manager, and the Departmental
Representative’s Resident personnel on the Worksite.

Establish Worksite protocols for communication, reporting, inspection, etc.

Clear up any ambiguities or questions of interpretation known at that time.
Contractor shall present its detailed Work Schedule.

Occupational Health and Safety relationships and responsibilities.

o UM W N

Discuss other responsibilities of the Departmental Representative, the Contractor, and the
Departmental Representative. Review General Conditions GC 5 to GC 11, inclusive.

The Departmental Representative shall distribute, by email, minutes after the meeting

2.0 PROGRESS MEETINGS

A

Progress meetings will be held on an as required basis as requested by the Departmental
Representative. The agenda for the meetings shall be generated and distributed, by email, by the
Departmental Representative.

The Contractor shall have in attendance the Superintendent, the Contractor’s Project Manager and
representatives of the Subcontractors if requested by the Departmental Representative.

The Departmental Representative will have the Departmental Representative’s Project Manager or
the Resident Engineer, or both, in attendance.

The Departmental Representative may have a representative in attendance.

Occupational Health and Safety incidents, records and procedures shall be part of the agenda for
every progress meeting.

Minutes will be taken by the Departmental Representative and copies will be distributed to all
attendees.

END OF SECTION 01 20 00
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1.0 CONSTRUCTION SCHEDULE

.1 Upon award of the Contract and prior to commencement of The Work, the Contractor shall submit for
approval to the Departmental Representative a construction schedule in critical path format, or other
format as approved by the Departmental Representative, showing all the principal phases of the
work. No Progress Payment Claim shall be certified until an acceptable Construction Schedule has
been received by the Departmental Representative.

.2 The Construction Schedule shall be updated bi-weekly against actual progress of The Work by the
Contractor. A copy of the updated schedule is to be provided to the Departmental Representative
with each Progress Claim. Failure to comply will result in the Progress Claim being deemed
incomplete until the updated schedule is provided.

.3 If, in the opinion of the Departmental Representative, any Construction Schedule is inadequate as a
control tool or if it does not show The Work being fully completed by the Contract Completion Date,
the Departmental Representative may reject it and the Contractor shall provide a Construction
Schedule and work program that is acceptable to The Departmental Representative.

END OF SECTION 01 31 00
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1.0 REQUIREMENTS FOR SHOP DRAWINGS AND PRODUCT DATA

.1 The Contractor shall arrange for the preparation of clearly identified shop drawings and submit shop
drawings in digital form to the Departmental Representative. The Contractor shall provide clearly
identified Product Data

Product Data shall include but not be limited to:

1.0 Product assembly drawings

2.0 Materials list

3.0 Principal dimensions

4.0 Parts and components details

5.0 Letters of compliance with recognized standards where required
6.0 Operation data

7.0 Operation curves

8.0 Operation manuals where specified

9.0 Product Name and Model Number

.2 Shop drawings shall be accurately drawn to a scale sufficiently large to show all pertinent features of
the item, and its method of connection to The Work and shall have sufficient space for the
Contractor's stamp and the Departmental Representative's stamp.

Shop drawings shall be in accordance with the International System of Units (S.1.) metric units.

.4 Prior to submission to the Departmental Representative the Contractor shall review all shop
drawings. By this review, the Contractor represents that he has determined and verified all field
measurements, field construction criteria, materials, catalogue numbers and similar data or will do
so, and that he has checked and coordinated each shop drawing with the requirements of The Work
and of the Contract Documents. The Contractor's review of each shop drawing shall be indicated by
stamp, with the date and signature of a responsible person.

.5 The Contractor shall submit shop drawings to the Departmental Representative for his review with
reasonable promptness and in orderly sequence so as to cause no delay in The Work or in the work
of Other Contractors. If either the Contractor or the Departmental Representative so requests they
shall jointly prepare a schedule fixing the dates for submission and return of shop drawings.

.6 The Departmental Representative will review and return shop drawings in accordance with a
schedule agreed upon, at a maximum of two (2) weeks. The Departmental Representative's review
shall be for conformity to the design concept and for general arrangement only and such review shall
not relieve the Contractor of responsibility for errors or omissions in the shop drawings or of
responsibility for meeting all requirements of the Contract Documents. A specific deviation on the
shop drawings from the design concept requested by the Contractor may be approved or rejected in
writing by the Departmental Representative.

.7 The Contractor shall make any changes in shop drawings which the Departmental Representative
may require consistent with the Contract Documents and resubmit unless otherwise directed by the
Departmental Representative. When resubmitting, the Contractor shall notify the Departmental
Representative in writing of any revisions made by the Contractor other than those requested by the
Departmental Representative, in his previous review.

.8 Each reviewed shop drawing will be stamped by the Departmental Representative with the following
form of stamp:

Reviewed 0
Reviewed As Modified 0
Revise And Resubmit 0
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Not Reviewed @]

This review by the Departmental Representative is for the sole purpose of ascertaining conformance
with the general design concept. This review shall not constitute approval of the detail design
inherent in the shop drawings, responsibility for which shall remain with the Contractor submitting
same. Review by the Departmental Representative shall not relieve the Contractor of his
responsibility for errors or omissions in the shop drawings or of his responsibility for meeting all
requirements of the Contract Documents. The Contractor is responsible for dimensions to be
confirmed and correlated at the job site, for information that pertains solely to fabrication processes
or to techniques of construction, for installation, and for co-ordination of the work of all sub-trades.

Departmental Representative
By:
Date:

2.0 DESIGN BY THE CONTRACTOR

.1 When the Contractor is responsible for engineering design of portions of The Work, this shall be
clearly and specifically indicated in the drawings or in the specifications of the Contract Documents.

.2 Where the Contractor is required, either by law or regulation or by the Contract to provide
engineering design, he shall use the services of a Professional Engineer registered in the Province of
Manitoba, Canada and he shall submit Shop Drawings bearing the Seal and Signature of that
Registered Professional Engineer.

3.0 SAMPLES

.1 The Contractor shall submit for The Departmental Representative's approval such Manufacturers'
and Suppliers' samples as the Departmental Representative may reasonably require. Samples shall
be labelled as to origin and intended use in The Work and shall conform to the requirements of the
Contract Documents.

.2 Samples and sample mock ups prepared by the Contractor for the Departmental Representative's
approval shall be retained on the site of The Work for comparison with the actual installation of the
portions of The Work that the samples are intended to represent.

.3 Upon conclusion of The Work, the samples and mock ups may be returned to the Contractor or to
the Supplier or Manufacturer who provided them, and shall then be removed from the Worksite.

END OF SECTION 01 33 00
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1.0 REQUIREMENTS FOR CONSTRUCTION PHOTOGRAPHS

.1 During the progress of The Work and at the completion of the project as determined by the
Departmental Representative, the Contractor shall take photographs that adequately cover the
progress of The Work.

.2 The photography is not required to be completed by a professional.

.3 Sufficient views of The Work shall be taken to show all parts of The Work being undertaken
during the progress period being photographed.

.4 On completion of The Work, the Contractor shall submit all photographs of The Work. In
electronic format.

.5 The Departmental Representative reserves the right to take additional photographs of any part of
The Work at any time.

END OF SECTION 01 38 00
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1.0 GENERAL

A

The Contractor is responsible for the quality of Material and Product which he provides and for The
Work.

The Contractor is responsible for quality control and shall perform such inspections and tests as are
necessary to ensure that The Work conforms to the requirements of the Contract Documents.

During the progress of The Work, tests as outlined in the specifications and as supplemented by
manufacturer installation and commissioning instructions shall be performed by the Contractor to
determine that Material, Product and installation meet the specified requirements.

Minimum requirements regarding quality control are specified in various sections of the
specifications, however, the Contractor shall perform as many inspections and tests as are
necessary to ensure that The Work conforms to the requirements of the Contract Documents.

Testing shall be in accordance with pertinent codes and regulations, and with selected standards of
the American Society for Testing and Materials (ASTM) and Canadian Standards Association (CSA).

Product testing, mill tests and laboratory reports to demonstrate that Product and Material supplied
by the Contractor meet the specifications are specified under various sections of the Contract
Documents.

2.0 QUALITY CONTROL TESTING BY CONTRACTOR

A

All material required to meet specifications shall by Quality Control (QC) tested by a certified material
testing laboratory engaged and paid for by the Contractor. QC testing shall be considered incidental
to the works.

3.0 QUALITY ASSURANCE TESTING BY THE DEPARTMENTAL REPRESENTATIVE

A

The Departmental Representative may retain and pay for the services of an independent testing
agency for testing for quality assurance, for the Departmental Representative’s purposes.

The Departmental Representative’s testing agency may inspect and test Material, Product and The
Work for conformance with the requirements of the Contract Documents; however, they do not
undertake to check the quality of The Work on behalf of the Contractor nor to provide quality control.

Inspections and tests by the Departmental Representative's testing agency do not relieve the
Contractor of his responsibility to supply Material and Product and to perform The Work in
accordance with the requirements of the Contract Documents.

The Departmental Representative, at his discretion, may order or perform any additional inspections
and tests for purposes of his own or for purposes of the Departmental Representative.

The Contractor shall coordinate with the Departmental Representative the scheduling of testing and
inspection by the Departmental Representative’s testing agencies, to enable testing to be done as
necessary, without delay, and the Contractor shall notify the Departmental Representative sufficiently
in advance of operations to allow for such inspection and tests by the Departmental Representative's
testing agency.

4.0 CODE COMPLIANCE TESTING

A

Inspections and tests required by codes or ordinances, or by a plan approval authority, shall be the
responsibility of and shall be paid for by the Contractor.

Copies of reports resulting from such inspections shall be submitted in a timely manner by the
Contractor to the Departmental Representative.
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5.0 RETESTING

.1 When tests on Product, Material or completed portions of The Work carried out by the Contractor or
the Contractor's testing agency or by the Departmental Representative’s testing agency yield results
not meeting the requirements of the Contract Documents, the Contractor, in addition to carrying out
remedial work or replacement of the Product or Material shall provide for retesting of the remedied
work and the replacement Product and Material. Retesting, including retesting by the Departmental
Representative’s testing agency, shall be at the Contractor's expense.

.2 In every case where the Contractor has submitted test results which fail to meet the requirements of
the Contract Documents, the Contractor shall submit within a practical and reasonable time results of
a retest showing that the results are in accordance with the requirements of the Contract Documents.

END OF SECTION 01 40 00
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1.0 TEMPORARY UTILITIES

.1 Natural Gas, Gasoline and Other Fuels

.1 Provide s for natural gas, gasoline and other fuels required for the performance of The Work, in
accordance with governing regulations and ordinances, and the Contract Documents.

.2 Furnish and install all necessary temporary piping and upon completion of The Work remove all
such temporary piping.
.2 Water

.1 Provide for all water required for the performance of The Work, in accordance with governing
regulations and ordinances, and the Contract Documents.

.2 Furnish and install all necessary temporary piping and upon completion of The Work remove all
such temporary piping.
.3 Electricity and Lighting

.1 Provide for electricity and artificial lighting required for the performance of The Work, in
accordance with governing regulations and ordinances, and the Contract Documents.

.2 Furnish and install all necessary temporary wiring, distribution boxes, panels, etc., and upon
completion of The Work, remove all such temporary installations.

4 Heating and Ventilating

.1 Provide for heating and ventilating, coverings and enclosures as necessary to protect and
perform The Work.

.2 Furnish and install all necessary temporary equipment, piping, wiring, ducting, and other
materials to perform The Work and upon completion of The Work, remove all such temporary
equipment.

.3 Temporary heating and ventilating shall be in accordance with all governing regulations and
ordinances, and the Contract Documents.

.4 Temporary heating and ventilating shall be provided to:

facilitate progress of The Work

protect The Work and Product and Material against dampness and cold
prevent moisture condensation on surfaces

provide an atmosphere for curing Material as required

provide adequate ventilation to meet safety regulations

prevent hazardous accumulation of dust, fumes, mists, vapours or gases in areas occupied
during construction

.7 ventilate storage spaces containing hazardous or volatile materials
.5 Sanitary Facilities

o s wiviPk

.1 Furnish and install all required temporary toilet buildings with sanitary toilets for use of all
workmen; comply with all minimum requirements of the Health Department or other public
agency having jurisdiction; maintain in a sanitary condition at all times.

.6 Fire Protection
.1 Provide for adequate fire protection of The Work and adjacent property.

.2 Furnish and install temporary extinguishers, hydrants and other equipment, and upon completion
of The Work remove all such temporary equipment.



Churchill Airport Construction Facilities Section 01 50 00
Airfield Electrical Rehabilitation Page 2
Phase 1 — Runway 07-25 & Taxiway B

.7 Communications

.1 Provide, as deemed necessary, for all means of communications, such as phone, WIFI, etc.

2.0 CONSTRUCTION AIDS

.1 Temporary Plant

.1 Provide, arrange for, maintain all temporary items such as, but not limited to, stairs, ladders,
scaffolding, ramps, transportation of labour and Material, runways, chutes, hoists, elevators,
tools, templates, as required for the completion of The Work.

.2 The location of such items shall be such as to prevent interference with, marking of, or damage
to any portion of The Work.

.3 All such items shall conform to all applicable national and local ordinances regulating safety, and
to the National Building Code of Canada, and to the requirements of the Contract Documents.

.2 Temporary Enclosures

.1 Furnish, install, and maintain for the duration of construction all required scaffolds, tarpaulins,
barricades, canopies, warning signs, steps, bridges, platforms, and other temporary construction
necessary for proper completion of The Work in compliance with all pertinent safety and other
regulations.

.3 Falsework and Temporary Construction Supports

.1 The Contractor shall be responsible for means and methods used for the falsework and
temporary construction supports.

.2 If required by the Contract, employ a qualified Registered Professional Engineer for the design of
temporary works, and design in accordance with CSA S269.1.

.3 Record design calculations and drawings to show that temporary works are adequate. Provide
design loads, material details, and dimensions. Sign and seal design calculations and drawings,
and revisions thereto.

4 The Departmental Representative's approval to proceed with falsework and temporary
construction supports shall not relieve the Contractor of his responsibility under the Contract.
The Departmental Representative’s review shall be for general conformance to the intent of
design and for permanent effects on the Worksite, or areas adjacent to the Worksite.

4 Temporary Excavation
.1 The Contractor is responsible for the means and methods of making temporary excavations in
order to install components of The Work.
.5 Winter Construction
.1 Special construction methods required to perform The Work in severe weather shall be the
responsibility of the Contractor.

.2 Where the specifications call for work to be performed within a given temperature range or
above a minimum temperature, it shall be The Contractor's responsibility to provide all temporary
enclosures and heat necessary to provide the conditions specified.

.3 Where compaction of backfill is specified, the Contractor shall perform The Work in a manner
such that compaction can be achieved.



Churchill Airport Construction Facilities Section 01 50 00
Airfield Electrical Rehabilitation Page 3
Phase 1 — Runway 07-25 & Taxiway B

.6

4 Where weather conditions are such that compaction of backfill consisting of excavated materials
is not possible, the Contractor shall provide unfrozen granular material for backfill, at the
Contractor's expense.

Access Roads
.1 Construct temporary access roads as necessary to perform The Work, and maintain temporary
access roads until construction is over or until permanent access is established.

.2 Locations and drainage facilities for temporary access roads are subject to the approval of the
Departmental Representative.

3.0 PROTECTION

A

Remove trees, fences and other structures from the site of The Work, as necessary to perform The
Work.

Remove only those items that must be removed, or are clearly shown on the drawings to be
removed.

Protect all remaining trees, plants, fences and other items from damage during construction.

4.0 EXISTING UTILITIES AND STRUCTURES

A

Existing utilities and structures include pipes, culverts, ditches or other items which are a part of an
existing sewerage, drainage or water system; or which are a part of a gas, electrical, telephone,
television, telecommunications or other utility system. Also included are sidewalks, curbs, gutters,
swales, poles, fences or any other structures encountered during construction.

The Contractor shall be responsible for location, protection, removal or replacement of existing
utilities and structures, or for repair of any damage which may occur during construction.

Existing utilities and structures may be shown on the drawings, or described in the specifications.
Such information is shown for design purposes and the existence, location and detail given is
information that is obtained during the design period and is not necessarily complete, correct or
current.

The Contractor shall be responsible for establishing locations and state of use of all existing utilities
that may affect The Work. The Contractor shall make satisfactory arrangements with the utilities
companies involved for the location, protection and inspection of existing utilities.

Applicable utilities companies must be contacted by the Contractor well in advance of the work (3
business days minimum) to arrange for locates. Notice in writing shall be given by the Contractor to
the utilities companies at least 48 hours before work commences in the vicinity of existing utilities.

The Contractor shall be responsible in protection of utilities, inspection of utilities, and all costs due to
delays because of existing utilities and structures.

The Contractor shall provide for the uninterrupted flow of all water courses, sewers and drains
encountered during The Work.

Access shall be maintained to all existing structures such as valves, hydrants, meter chambers and
control structures at all times during construction.

If interruption of service provided by an existing utility is necessary, the planned shut down shall be
approved by the owners of the utilities. Requests for shut down shall be made by the Contractor in
writing at least 48 hours in advance.
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.10 The Contractor shall notify all customers or make arrangements with the utility company to notify all

customers 24 hours in advance of a shut down.

5.0 TEMPORARY CONTROLS

A

2

3

A4

Noise Controls

.1 Perform The Work in conformity with all municipal by laws with respect to noise, hours of work,
night work and holiday work. Night work or holiday work requires the written permission of the
Departmental Representative.

Dust Control

.1 Perform The Work in a manner that will not produce an objectionable amount of dust. Dust
control measures shall be paid for by the Contractor.

Pollution Control

.1 Perform The Work in conformance with the applicable sections of the Provincial Regulations with
respect to air and water pollution control requirements.

Disposal of Wastes

.1 Burying of rubbish and waste on site is not permitted.
.2 Disposal of waste or volatile materials into waterways, storm or sanitary sewers is not permitted.

.3 Pumping or draining water containing silt in suspension into waterways, sewers or drainage
systems is prohibited.

.4 Abide by requirements of Statute, Bylaw and Regulations respecting disposal of wastes.

Obtain required Permits for waste disposal.

6.0 WORK ADJACENT TO WATERWAYS

A

Do not operate construction equipment in waterways, nor remove borrow material nor dump fill
material into waterways, except as approved and permitted by the appropriate authorities. Obtain
any required Permits.

7.0 TRAFFIC CONTROL

A

The Contractor shall be responsible for the regulation of traffic during construction, and shall perform
The Work in a manner that will cause the least disruption of traffic.

The Contractor shall co ordinate The Work with the Departmental Representative to reduce traffic
problems.

Provision of flagmen, traffic signs, and other traffic controls shall be the Contractor's responsibility
and shall be in accordance with the TAC Manual of Uniform Traffic Control Devices.

The Contractor shall supply all barriers, barricades, warning signs, detours, fences, flagmen and all
other devices to protect the public. All applicable safety standards shall be followed.

The Contractor shall obtain approval to block traffic temporarily if it is necessary to do so to perform
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The Work. Obtain the written approval of applicable municipal departments and the Departmental
Representative. At least 48 hours prior to actually blocking traffic notify the following:

.1 Roadway Authority

Public Works Departments

Utilities Companies

Fire Department

Police Department

o n w i

Adequate construction parking, meeting local regulations, shall be provided by the Contractor.

Haul routes shall be maintained by the Contractor. They shall be kept open to traffic and shall be
clean at all times.

Obtain permits as required to use public roads or streets for haul routes.

8.0 CONTRACTOR'S FIELD OFFICE

A

Furnish and install a field office building adequate in size and accommodation for all Contractor's
offices, superintendent's office, supply and tool rooms throughout the entire construction period.

9.0 TEMPORARY USE OF OWNER'S FACILITIES AND THE WORK

A

If the Departmental Representative permits the Contractor to make temporary use of the
Departmental Representative’s facilities, the Contractor shall use the facilities with care, providing all
maintenance and repair, and shall leave the facilities in good working order when he is finished.

If the Departmental Representative permits the Contractor to use facilities incorporated into The
Work, the Contractor shall use them with care and be responsible for all maintenance and repair and
for leaving the facilities in good order.

Permanent systems shall not be used by the Contractor without the written permission of the
Departmental Representative.

Permanent heating systems shall not be used for temporary heating without the written permission of
the Departmental Representative.

If the Contractor obtains written permission to use existing heating systems or other systems
temporarily, before completion, the Contractor shall change lubricants, filters and other accessory
items completely upon completion of The Work. Warranties shall be extended by the Contractor to
ensure that the Departmental Representative receives the full warranty, as specified.

Temporary or trial usage by the Departmental Representative of any mechanical machinery,
apparatus, equipment or any other work or materials supplied under the contract before final
acceptance by the Departmental Representative Is not to be construed as evidence of acceptance.
The Departmental Representative shall have the privilege of such temporary and trial usage as soon
as the Contractor shall claim that said work is completed.

END OF SECTION 01 50 00
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1.0 CONTRACTOR SECURITY PROVISIONS

.1 General

.1 “Restricted Area” means an area at an aerodrome identified by a sign as an area to which
access is restricted to authorized persons.

.2 “Restricted Area Pass” means a document or other piece of identification approved or issued by
or under the authority of an aerodrome operator authorizing the holder to have access to a
restricted area.

.3 lItis compulsory to display the Restricted Area Pass in a clearly visible fashion at all times within
a Restricted Area.

4 The decision as to who may be authorized access to a Restricted Area shall be determined on a
need and right of entry basis. No person shall be issued an Airport Restricted Pass unless need
and right of entry has been established and/or substantiated as determined by the Aerodrome
Operator.

.2 Contractor’'s Responsibility

.1 The Contractor shall be responsible for compliance with all aspects of security requirements for
his personnel.

.2 Be responsible for construction personnel and vehicles, employees on project and requiring
access to restricted areas.

.3 Ensure the Superintendents, Foreman, Flagmen and key personnel of the subcontractor attend
a briefing, at site, to be scheduled before the start of the project, regarding safety and security.

.4 Designate a person who will be responsible to ensure all aspects of security and operational
safety requirements are adhered to and have authority to take immediate action to rectify the
situation. Such person should be available at all times during construction

.3 Security Barrier/Gates

.1 Security barriers such as fences, gates, locks, etc. are used to prevent or deter access by
unauthorized persons to airport restricted areas. In the event it is necessary to remove such
barriers, they must be replaced, where practical, at the end of each work day. If it is necessary
to remove such barriers for an extended period of time, unprotected restricted areas shall be
enclosed with temporary boarding and/or fencing. The Departmental Representative must be
immediately informed of any possibilities that a restricted area may be left unprotected at the end
of a work day.

.2 Failure to restore such security barriers when required will result in their restoration being
recovered from the Contractor.

.3 The Departmental Representative must be given prior notification when it is necessary to
remove security barriers to permit access to construction areas. Security barriers will not be
removed without the prior approval of the Departmental Representative.

4 Daily Security

.1 Ensure that accesses to restricted areas are secured at the end of each work day.

.2 When work is to be carried out within restricted areas outside of hormal working hours, the
Departmental Representative must be notified and approve of area and time frame.

.5 Security Escort

.1 Churchill Airport will provide or appoint personnel in possession of permanent restricted area
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passes to perform escort duties within airport restricted areas if required.

.2 The Contractor will be required to cooperate with the security plan as part of the overall project
schedule and The Plan of Construction Operations. The security plan and review of
responsibilities is to be presented at the Pre-Construction Meeting.

END OF SECTION 01 54 00



Churchill Airport Safety Requirements Section 01 54 50
Airfield Electrical Rehabilitation Page 1
Phase 1 — Runway 07-25 & Taxiway B

1.0 REFERENCES

.1 CSA S269.1 1975 Falsework for Construction Purposes.
.2 CAN/CSA S269.2 M87 Access Scaffolding for Construction Purposes.
.3 FCC No. 301 1982 Standard for Construction Operations
2.0 CONSTRUCTION SAFETY MEASURES
.1 Observe construction safety measures of National Building Code 1995, Part 8, Provincial
Government, Workers'Workmen's Compensation Board and municipal authority provided that in any

case of conflict or discrepancy more stringent requirements shall apply.

3.0 OVERLOADING

.1 Ensure no part of Work is subjected to loading that will endanger its safety or will cause permanent
deformation.

4.0 WHMIS
.1 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS)
regarding use, handling, storage, and disposal of hazardous materials; and regarding labelling and
provision of material safety data sheets acceptable to Labour Canada and Health and Welfare
Canada.

.2 Deliver copies of WHMIS data sheets to Departmental Representative on delivery of materials.

END OF SECTION 01 54 50
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1.0 ENVIRONMENTAL MEASURES

1. Meet or exceed the requirements of all environmental legislation and regulations, including all
amendments up to project date provided that in any case of conflict or discrepancy, the more
stringent requirements will apply.

2.0 FIRES
.1 Fires and burning of rubbish on site not permitted.

3.0 DISPOSAL OF WASTES

.1 Do not bury rubbish and waste materials on site unless approved by the Departmental
Representative.

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

.3 On-site excavated material disposal areas have been made available.

.4 Dispose of wastes in accordance with the requirements of authorities having jurisdiction and to the
satisfaction of the Departmental Representative.

4.0 DRAINAGE

.1 Provide temporary drainage and pumping as necessary to keep excavations and site free from
water.

.2 Do not pump water containing suspended materials into waterways, sewer or drainage systems.

.3 Control disposal or runoff of water containing suspended materials or other harmful substances in
accordance with local authority requirements.

.4 Provide construction sediment control and erosion protection devices as required.

5.0 SITE CLEARING AND PLANT PROTECTION

.1 Protect trees and plants on site and adjacent properties where indicated.

.2 Wrap in burlap, trees and shrubs adjacent to construction work, storage areas and trucking lanes,
and encase with protective wood framework from grade level to height of 2 m.

.3 Protect roots of designated trees to dripline during excavation and site grading to prevent
disturbance or damage. Avoid unnecessary traffic, dumping and storage of materials over root
zones.

4 Minimize stripping of topsoil and vegetation.

.5 Restrict tree removal to areas indicated or designated by the Departmental Representative.

6.0 WORK ADJACENT TO WATERWAYS

.1 Do not operate construction equipment in waterways.

.2 Do not use waterway beds for borrow material without the Departmental Representative's approval.
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.3 Do not dump excavated fill, waste material or debris in waterways.
.4 Design and construct temporary crossings to minimize erosion to waterways.
.5 Do not skid logs or construction materials across waterways.
.6 Avoid indicated spawning beds when constructing temporary crossings of waterways.
.7 Do not blast under water or within 100 m of indicated spawning beds.
7.0 POLLUTION CONTROL
.1 Maintain temporary erosion and pollution control features installed under this contract.
.2 Control emissions from equipment and plant to local authorities emission requirements.

.3 Prevent sandblasting and other extraneous materials from contaminating air beyond application
area, by providing temporary enclosures.

.1 Cover or wet down dry materials and rubbish to prevent blowing dust and debris. Provide dust
control for temporary roads.

8.0 STRAW BALE FLOW CHECKS AND BARRIERS

.1 Install straw bales upstream of pumping unit in order to filter the solids and sediments of the water
prior to pumping or discharging into existing drainage system.

9.0 CONSTRUCTION WASTES

.1 Provide sufficient suitable refuse containers throughout the site to receive and control construction
wastes. Keep containers closed to prevent contents from blowing around site.

10.0 EQUIPMENT MAINTENANCE AREAS

.1 Prepare and submit for approval, a drawing showing a proposed equipment maintenance area. This
area must be located a minimum of 30 m from a watercourse.

11.0 NON-MAINTENANCE RELATED SPILLS

.1 Non-maintenance related spills are spills that occur due to mishandling of fuels during the fuelling
process, failure of hoses or other components on equipment, etc.

.2 Submit a contingency plan for dealing with such occurrences to the Departmental Representative for
approval. The plan must describe in detail the action to be taken and the persons and the agencies
to be notified in the event of such a spill.

12.0 DUST CONTROL

.1 Excessive dust from construction activities creates a serious hazard for operational airports and must
be controlled at all times.

.2 Maintain sufficient watering equipment on site at all times to control construction dust.

.3 Should the contractor fail to control dust emissions, the Departmental Representative reserves the
right to order the Contractor to cease all operations until adequate measures have been taken. No
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claims for delay of contract can be made by the Contractor on this item. Any costs incurred by the
Departmental Representative or the Authority for this work shall be deducted from future progress
payment certificates due to the Contractor.

13.0 ENFORCEMENT

.1 Protection of the environment is considered to be of prime importance during any works on federal
properties.

.2 Progress payments will not be made to the Contractor while any requirements for Environmental
Protection are outstanding.

.3 Directions given by the Departmental Representative with respect to action to be taken to correct
environmental deficiencies must be acted upon immediately.

4 In the event that deficiencies in work are not corrected, then the Departmental Representative will
take the necessary action for correction purposes and will deduct the cost thereof from any monies
due to the Contractor.

END OF SECTION 01 56 10
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1.0 GENERAL

.1 Use new material and equipment unless otherwise specified.

.2 Within 7 days of written request by the Departmental Representative, submit following information for
materials and equipment proposed for supply:

name and address of manufacturer,

trade name, model and catalogue number,

1

2

.3 performance, descriptive and test data,

4 manufacturer's installation or application instructions,
5

evidence of arrangements to procure.

.3 Use products of one manufacturer for material and equipment of same type or classification unless
otherwise specified.

4 All Airport equipment shall be certified to be compliant with applicable Transport Canada standards
including but not limited to TP312 5th Edition.

.5 All equipment shall be CSA approved. Where CSA approval is unavailable, contractor to arrange
and pay for “Special Inspection” by the Local Authority having jurisdiction.

2.0 MANUFACTURERS INSTRUCTION

.1 Unless otherwise specified, comply with manufacturer's latest printed instructions for materials and
installation methods.

.2 Notify the Departmental Representative in writing of any conflict between these specifications and
manufacturer’s instructions. The Departmental Representative will designate which document is to

be followed.

3.0 FASTENINGS - GENERAL

.1 Provide metal fastenings and accessories in same texture, colour and finish as base metal in which
they occur. Prevent electrolytic action between dissimilar metals. Use non-corrosive fasteners,
anchors and spacers for securing exterior work.

.2 Space anchors within limits of load bearing or shear capacity and ensure that they provide positive
permanent anchorage. Wood plugs not acceptable.

.3 Conceal fasteners where indicated. Space evenly and lay out neatly.
.4 Fastenings which cause spalling or cracking are not acceptable.

.5 Obtain the Departmental Representative's approval before using explosive actuated fastening
devices. If approval is obtained comply with CSA 2166 1975.

4.0 FASTENINGS - EQUIPMENT

.1 Use fastenings of standard commercial sizes and patterns with material and finish suitable for
service.

.2 Use heavy hexagon heads, semi finished unless otherwise specified. Use No. 304 stainless steel for
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exterior areas.
.3 Bolts may not project more than one diameter beyond nuts.

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

5.0 DELIVERY AND STORAGE

.1 Deliver, store and maintain packaged material and equipment with manufacturer's seals and labels
intact.

.2 Prevent damage, adulteration and soiling of material and equipment during delivery, handling and
storage. Immediately remove rejected material and equipment from site.

.3 Store material and equipment in accordance with suppliers’ instructions.

6.0 CONFORMANCE

.1 Materials specified by referenced standard, select any material that meets or exceeds the specified
standard.

.2 Where materials are required to be listed on the "Canadian General Standards Board, Qualified
Products List" select any manufacturer so listed.

.3 Materials specified by "Prescriptive” or "Performance" specification, select any material meeting or
exceeding specification.

4 Materials specified by naming one or more materials, select any material named. For the purpose of
these specifications, the term "Acceptable Material" is deemed to be a complete and working
commodity as described by a manufacturer's name, catalogue number, trade name or any
combination thereof.

.5 When materials are specified by a Standard, Prescriptive or Performance specifications, upon
request of the Departmental Representative, obtain from manufacturer an independent testing
laboratory reporting, showing that the material or equipment meets or exceeds the specified
requirements.

7.0 CONSTRUCTION EQUIPMENT AND PLANT

.1 On request, prove to the satisfaction of the Departmental Representative that the construction
equipment and plant are adequate to manufacture, transport, place and finish work to quality and
production rates specified. If inadequate, replace or provide additional equipment or plant as
directed.

.2 Maintain construction equipment and plant in good operating order.

8.0 METRIC SIZED MATERIALS

.1 Sl metric units of measurement are used exclusively on the drawings and in the specifications for this
project.

.2 The Contractor is required to provide metric products in the sizes called for in the Contract
Documents except where a valid claim can be made that a particular product is not available on the
Canadian market.



Churchill Airport Material and Equipment Section 01 60 00
Airfield Electrical Rehabilitation Page 3
Phase 1 — Runway 07-25 & Taxiway B

3

Claims for exemptions from use of metric sized products shall be in writing and fully substantiated
with supportive documentation. Promptly submit application to Departmental Representative for
consideration and ruling. Non-metric sized products may not be used unless Contractor’s application
has been approved in writing by the Departmental Representative.

Difficulties caused by the Contractor’s lack of planning and effort to obtain modular metric sized
products which are available on the Canadian market will not be considered sufficient reasons for
claiming that they cannot be provided.

9.0 SUBSTITUTION

A

2

No substitutions will be permitted without prior written approval of the Departmental Representative.
Proposals will be considered by Departmental Representative if:

.1 materials specified are not available.
.2 delivery date of materials specified would unduly delay completion of contract, or

.3 substitute material which are brought to the attention of and considered by Departmental
Representative as equivalent to the material specified and will result in a credit to the
Contract amount.

Should proposed substitution be accepted either in part or in whole, assume full responsibility and

costs when substitution affects other work on project. Pay for design or drawing changes required as
result of substitution.

END OF SECTION 01 60 00
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1.0 CLEANUP

A

6

4

8

Maintain the working area in a clean and orderly manner as The Work progresses, and upon
completion of construction, remove all waste materials, and all temporary facilities from the site.

Haul surplus or salvage materials that are the property of the Departmental Representative to the
Departmental Representative’s storage site.

Remove surplus or salvaged materials belonging to the Contractor from the site.
Clean haul routes and restore to pre-construction condition.

Remove grease, dust, dirt, stains, labels, finger prints and other foreign materials from sight on
exposed finished surfaces, including glass and other polished surfaces.

Clean lighting reflectors, lenses and other lighting surfaces.
Broom clean paved surfaces, rake clean other surfaces of ground.

Remove debris and surplus materials from roof areas and accessible concealed spaces.

2.0 OPERATION MANUALS

A

.6

Prepare operation and maintenance manuals and submit four copies to the Departmental
Representative before the Completion Date including digital copy on a USB key.

Operation and maintenance manuals are specified in general in this section, with regard to numbers
of binders, preparation, marking, general arrangement, format and general contents. Requirements
for mechanical, process equipment, electrical work and other items may be specified in other
sections of the specifications, however the general format shall be in accordance with this section.

Prepare sets of manuals for various divisions using identical bindings, and the same indexing system
and format for all manuals.

Provide 8 ¥2 x 11 inch, commercial quality, 3-ring binders.
Letter each binder as follows:

.1 Front Face

.1 Full identification of title of project

.2 Departmental Representative full identification title
.3 CONTRACTOR full identification title

.4 Sub contractors full identification title

.2 Spine

.1 full identification of title of project

.2 copy humber
Arrange each individual binder as follows, using coloured divider tabs which shall be laminated mylar
plastic and which shall be coloured according to section of the manual.

.1 Each division of the manual i.e. mechanical, electrical, process equipment etc. shall be a
complete manual and shall in general be in the following format with the divider tabs as noted:
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Page 2

2

© o N U AW

Tab 1.0

.1 Title Page

job name & Owner's name

address, telephone number and complete name of:
Departmental Representative

General Contractor

Subcontractor

index of all divider tabs

No ok wio

Tab 1.1 List of drawings

Tab 1.2 Description of Systems

Tab 1.3 Operation of Systems

Tab 1.4 Maintenance & Lubrication

Tab 1.5 List of suppliers and addresses of same

Tab 2.0, 2.1 etc. Certifications

Tab 3.0, 3.1 etc. Manufacturers data, Shop drawings, Bulletins

.7 Provide preventive maintenance program if specified in applicable sections.

.8 Provide, in addition to mechanical and electrical equipment details:

A
2
3

4
5

maintenance data for finished surfaces
copies of all megger test results

guarantees, warranties and bonds showing names and addresses of manufacturer and
guarantee commencement and expiry date

Electrical Safety Authority’s Certificate of Final Acceptance.
Certificates and inspection reports by the manufacturers and their representatives

.9 Provide electronic format of OM manual

END OF SECTION 01 70 00
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1.0 GENERAL

A

2

4

Conduct cleaning and disposal operations to comply with local ordinances and applicable laws.

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

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

Prevent accumulation of waste which creates hazardous conditions.

2.0 MATERIALS

A

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

3.0 CLEANING DURING CONSTRUCTION

Provide on site containers for collection of waste materials, and debris.
Dispose of waste materials, and debris off site.

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

Dust control is a critical factor of this contract. Dust can create hazardous conditions at the airport
such as reduced visibility for control tower and aircraft, dust accumulation on aircraft movement
areas, etc. The Contractor shall ensure that adequate dust control is provided at all times during the
contract to avoid any hazardous situations and shall immediately implement any measures as
directed by the Departmental Representative to control dust problems. Any damages or costs
incurred as a result of excessive dust shall be paid for by the contractor.

Check continuously that no piece of concrete, gravel or any object has been dropped on a runway or
taxiway by equipment during travelling to and from the site or during construction activities.

In the event of an open section of a runway, taxiway or apron fouled by truck spillage or debris,
Contractor must

1 Immediately notify the Departmental Representative that area is temporarily unserviceable.
2 Without delay arrange for clean-up by Contractor’'s own personnel.

.3 Notify Departmental Representative when area is clear.
4

In the event that due action is not carried out to ensure that area is made serviceable, then this
will subject the Contractor to liquidated damages for every hour the runway or taxiway is
unserviceable.

.5 Clean lighting reflectors, lenses and other lighting surfaces, as directed by the Departmental
Representative.

4.0 FINAL CLEANING

A

Clean lighting reflectors, lenses, and other lighting surfaces to the satisfaction of the Departmental
Representative.
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.2 Broom clean paved surfaces; rake clean other surfaces of grounds.

END OF SECTION 01 71 00
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1.0 RECORD DRAWINGS
.1 Maintain project record drawings and accurately record any deviations from contract documents.

.2 On the Worksite set of Contract Documents, the Contractor shall record any changes that are made
during the actual construction of The Work. The purpose of recording these changes is to provide
drawings of record at the end of The Work. The Contractor shall be responsible for the adequacy
and the reliability of the information recorded on the drawings of record.

.3 Record changes in red. Mark one set of paper prints and at completion of project and prior to final
inspection, neatly transfer notations to second set of drawings, label “As Built”, sign and date both
sets of drawings and submit both sets to Departmental Representative.

.4 On completion of work, provide final survey and record the following information:

.1 Horizontal location, accurate to +/- 0.1 m, of new underground cables, services, new surface
features and equipment referenced to permanent surface features, legal survey markers or
control survey monuments. Locate changes in trench direction, and crossovers with other new or
existing cable runs.

.2 On completion of Work, perform an “as-built” site survey to confirm final elevations and record
the exact locations for all equipment installed under this contract. This as-built survey
information shall include but shall not be limited to;

.1 Installation location and elevation of each elevated edge light (top of lens)

.2 Installed pull pit locations (center of pull pit)

.3 Offset from pavement edge for all airfield series lighting cabling installations

4 Installation location and elevation of each PAPI light unit (center of lens).

.5 Installation location and elevation of each wind cone — (center of mast).

.6 Installation location and elevation of each illuminated guidance sign (near corner of sign box)
.7 As-built survey data to be accurate to within 1cm

.8 Datum to be NAD 83.

.9 Make horizontal measurements immediately after backfilling trench.

.10 Field changes of dimension and detail.
.11 Changes made by Change Order or Field Order.

.3 If project is completed without significant deviations from contract documents, declare this in
writing and submit to Departmental Representative in lieu of record drawings.

END OF SECTION 01 72 00
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1.0 GENERAL

.1 Specific requirements for maintenance materials, tools and spare parts are specified in Section 01 70
00.

.2 Deliver maintenance materials, special tools and spare parts to Departmental Representative and
store in designated area as directed by Departmental Representative.

.3 Prepare lists of maintenance materials special tools and spare parts for inclusion in the Operations
Manual.

2.0 MAINTENANCE MATERIALS

.1 Deliver specified items packaged to prevent damage.

.2 ldentify, on carton or package, colour, room No., system or area as applicable where item is used.
3.0 SPECIAL TOOLS

.1 Assemble special tools as specified.

.2 Include following:

.1 Identification tag reference.
.2 ldentification of equipment or system for which tools are applicable.
.3 Instruction on intended use of tool.

.3 Identify special tools to indicate equipment or system for which tools are intended.
4.0 SPARE PARTS

.1 Assemble spare parts as specified.

.2 Include the following:

1 Part number.

2 ldentification of equipment or system for which parts are applicable.
.3 Installation instructions as applicable.
4

Name and address of nearest supplier.

END OF SECTION 01 73 10
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1.0 GENERAL PROTECTION

A

2

Do not disrupt airport business except as permitted by the Departmental Representative.
Provide temporary protection for safe handling of public, personnel, pedestrians and vehicular traffic.

Provide barricades and lights where directed for the safe movement of aircraft and for the protection
of the Contractor’s workforce.

Refer to the Plan of Construction Operations appended to this document for additional details related
to how construction will take place at the airport.

2.0 MOVEMENT OF EQUIPMENT AND PERSONNEL

A

In areas of airport not closed to aircraft traffic:

.1 Obtain the Departmental Representative's approval on scheduling of work. The Departmental
Representative reserves the right to revise the work schedule as required by Airport Operations.
Allow 24 hours’ notice to get approval to work in these areas.

.2 Control movements of equipment and personnel as directed by the Departmental
Representative and Airside Security Escorts.

.3 Signals from the Departmental Representative and Airside Security Escorts to be obeyed
instantly.

3.0 OPERATIONAL RESTRICTIONS AND CONSTRAINTS

A

Comply with Operational, Safety and Security and other applicable requirements in the execution of
the work and working in close proximity of live runways and taxiways, including but not limited to the
following:

.1 The integrity of all electronic and visual navigational aids associated with live aviation activities
on airside must be maintained for aircraft operations, which take precedence over construction
operations.

.2 Buried power, communication and control cables and other underground structures and services
in the vicinity of the construction areas are to be identified and protected.

.3 Emergency Rescue Services mobility must be preserved at all times. Operating routes must be
reviewed by Departmental Representative on a bi-weekly basis to ensure that access is
maintained at all times. Alternative and approved routes are to be established if new construction
is anticipated to interfere with such access.

4.0 UNSERVICEABLE AREAS

A

The Contractor will be responsible for the supply, installation and maintenance and removal of all
runway, taxiway and apron unserviceability barricades, closure markers, temporary daytime marker
boards and unserviceability lighting as shown on the plans, described in the Plan of Construction
Operations and as directed by the Departmental Representative.

Parking of equipment and stockpiling shall only be permitted within the Contractor’s yard.

Equipment is to be stored in designated equipment storage areas or as directed by Departmental
Representative.

Contractor is advised due to possibility of jet blast or any turbulence from aircraft, all markers must



Churchill Airport Airports in Use Section 01 80 00
Airfield Electrical Rehabilitation Page 2
Phase 1 — Runway 07-25 & Taxiway B

be rigidly fixed and tied and delineators must be adequately weighed down with sand bags or bolted
to pavement.

5.0 TRENCHING

.1 On or adjacent to pavements open to aircraft traffic, obtain Departmental Representative’s written
permission to undertake trenching which cannot be completed, backfilled and sealed within one
working day.

6.0 AIRPORT FACILITIES

.1 The Departmental Representative will coordinate with security and the airport to allow the contractor
to stake or inform the location of underground facilities such as cables, pipes and ducts. Notify the
Departmental Representative of work areas sufficiently in advance of operations so that co-
ordination can take place with security and the airport so underground facilities can be located by the
contractor.

7.0 GENERAL PROVISIONS FOR AIRPORT ACTIVITIES

.1 Refer to the Plan of Construction Operations and the Contract Documents for details related to
construction at the airport.

.2 Access to the site by the Contractor's vehicles and equipment shall be restricted to the secured
entrances which will be detailed on the construction drawings. These access points will require
security personnel at all times during active periods, which will be provided by the CONTRACTOR.

.3 No construction related vehicles or traffic shall travel on paved surfaces which are not part of the
project limits without authorized security escort services.

4 Construction equipment and stockpiled materials shall be restricted to construction areas or areas
indicated by the Departmental Representative.

.5 The Contractor shall designate one (1) person who will be responsible to ensure all aspects of
security and operational safety requirements are adhered to and have authority to rectify the
situation. Such a person shall be available at all times during construction and referred to as the
"Contractor Safety Superintendent”. The Departmental Representative shall be advised of this
person at the Pre Construction Meeting. The "Contractor Safety Superintendent” shall be
accompanied by an airport security escort at all times to provide radio contact with Air Traffic Control
(ATC) and provide necessary escort services adjacent to and on active airside areas.

.6 Construction Mobilization shall be closely co-ordinated with the Departmental Representative to
ensure all airport safety precautions are implemented properly. Direction will be provided at the Pre
Construction Meeting.

.7 All airside areas, i.e. Runways, taxiways, aprons, etc., are considered NO SMOKING zones. The
Contractor Safety Superintendent shall ensure all construction personnel are briefed and adhere to
these restrictions.

8.0 DUST CONTROL, PAVEMENT CONDITIONS FOREIGN OBJECT DAMAGE (FOD) CONTROL

.1 Dust control shall be achieved through the application of water within the project limits during periods
of construction or as indicated by the Departmental Representative. Calcium chloride shall not be
used anywhere within the project limits.

.2 The Contractor shall ensure pavement surfaces abutting the project limits are kept clean and free of
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loose debris at all times. This work shall be completed as indicated by the Departmental
Representative.

.3 For reference, the following outlines the current "FOD" Foreign Object Damage Prevention Program
in place at the Airport;

Applications: All construction sites.
Guidelines:

1.

The contractor is responsible to ensure that each contractor on site is responsible for all
debris caused by their forces and must clean up the job site on a continuous basis and must
maintain the site in good order.

Any materials likely to be wind swept must be tied down or made secure.

All food stuff waste must not be scattered about the site and must be placed in a closed
container if outside the site trailers. (This will not only limit wind swept debris but will also
provide some wildlife (bird) control Measures.)

All materials stored on site must be kept in an orderly fashion while not in use.

The general contractor must take immediate action if materials are wind swept from the site
location to prevent possible aircraft accident or damage.

All the above precautions must be followed to minimize the possibility of aircraft accident or

damage. Failure to follow the above precautions may result in closing of work site until FOD
materials are cleaned up. If the contractor does not remedy the problem immediately, other
forces may be retained to remedy the problem at the contractor's expense.

These guidelines are established with reference to Section 49 of the Airport Traffic
Regulations, Department of Transport Act.

Should the Contractor fail to control dust and debris (FOD), the Departmental
Representative reserves the right to order the Contractor to cease all operations until
adequate measures have been taken. No claims for delay of contract can be made by the
Contractor on this item.

END OF SECTION 01 80 00
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1.0 GENERAL

1.1 RELATED WORK

A
2
3

Section 03 20 00 - Concrete Reinforcement.
Section 03 30 00 - Cast-in-Place Concrete.

Div 16 related airfield works

1.2 REFERENCES

A

o N o D W N

9

CSA A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Test Methods
and Standard Practices for Concrete.

CSA 08651, Supplement #1 to CAN/CSA-086-01, Engineering Design in Wood.

CSA 0121, Douglas Fir Plywood.

CSA 0151, Canadian Softwood Plywood.

CSA 0153, Poplar Plywood.

CAN3 0188.0, Standard Test Methods for Mat-Formed Wood Particleboard and Waferboard.
CSA S269.1, Falsework for Construction Purposes.

CAN/CSA S269.3, Concrete Formwork, National Standard of Canada.

CAN/ULC S701, Standard for Thermal Insulation, Polystyrene, Boards, and Pipe Covering.

1.3 SHOP DRAWINGS

A

The Contractor shall be responsible for the following:

.1 Submit shop drawings for formwork and falsework in accordance with Section 01 33 00 -
Submittal Procedures.

.2 Indicate method and schedule of construction, shoring, stripping and re-shoring
procedures, materials, arrangement of joints, special architectural exposed finishes, ties,
liners, and locations of temporary embedded parts. Comply with CSA S269.1 for
falsework drawings and CAN/CSA S269.3 for formwork drawings.

.3 Indicate sequence of erection and removal of formwork/falsework as directed by the
Departmental Representative.

.4 Each shop drawing submission shall bear stamp and signature of qualified professional
engineer registered or licensed in Province of Manitoba, Canada.

.5 When slip forming are used, submit details of equipment and procedures for review by
the Departmental Representative.

2.0 PRODUCTS

2.1 MATERIALS

.1 The Contractor shall provide materials to the following requirements:

.1 Formwork materials:
.1 Plywood and wood formwork materials to CSA O121.

.2 For concrete with special architectural features, use formwork materials to CSA-
A23.1/A23.2.

Avia NG Project No. 18-0053-00
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2

3

Form ties: Removable or snap-off metal ties, fixed or adjustable length, free of devices
leaving holes larger than 25 mm dia. in concrete surface.

Form liner:
.1 Plywood: Douglas Fir to CSA 0121 square edge, 19 mm thick.
.2 Waferboard: to CAN3 0188.0, 19 mm thick.

Tubular column forms: round, spirally wound laminated fibre forms internally treated with
release material.

Form release agent: non-toxic, biodegradable, low VOC active release agents containing
compounds that react with free lime in concrete to provide water insoluble soaps,
preventing concrete from sticking to forms.

Form stripping agent: colorless mineral oil, non-toxic, biodegradable, low VOC, free of
kerosene, with viscosity between 70 and 110 s Saybolt Universal 15 to 24 mm#2/s at 40°C,
flashpoint minimum 150°C, open cup.

Falsework materials: to CSA S269.1.

3.0 EXECUTION

3.1 FABRICATION AND ERECTION

.1 The Contractor shall be responsible for the following:

A

Verify lines, levels and centers before proceeding with formwork/falsework and ensure
dimensions agree with drawings.

Fabricate and erect falsework in accordance with CSA S269.1.

Fabricate and erect formwork in accordance with CAN/CSA-S269.3 to produce finished
concrete conforming to shape, dimensions, locations and levels indicated within
tolerances required by CSA-A23.1/A23.2.

Align form joints and make watertight. Keep form joints to a minimum.

Use 25 mm chamfer strips on external corners of concrete members, joints, unless
specified otherwise.

Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.
Construct forms for architectural concrete, and place ties as indicated and as directed.

Joint pattern not necessarily based on using standard size panels or maximum
permissible spacing of ties.

Build in anchors, sleeves, and other inserts required to accommodate Work specified in
other sections.

.1 Ensure that anchors and inserts will not protrude beyond surfaces designated to
receive applied finishes, including painting.

.10 When slip forming and flying forms are used, submit details as indicated in PART 1 -

SUBMITTALS.

.11 Line forms for exterior exposed surfaces such as bridges and girders.

.12 Clean formwork in accordance with CSA A23.1/A23.2, before placing concrete.

3.2 REMOVAL AND RESHORING

.1 The Contractor shall be responsible for the following:

A

Leave formwork in place for a minimum of 3 days after placing concrete; longer if

Avia NG Project No. 18-0053-00
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concrete has not reached 70% of its specified strength.

.2 Provide necessary reshoring of members where early removal of forms may be required
or where members may be subjected to additional loads during construction as required.

.3 Re-use formwork and falsework subject to requirements of CSA-A23.1/A23.2.

END OF SECTION 03 10 00
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1.0 GENERAL

1.1 RELATED WORK

A
2
3

Section 03 10 00 - Concrete Forms and Accessories.
Section 03 30 00 - Cast-in-Place Concrete.

Div 16 related airfield works

1.2 REFERENCES

A
2

o N o U

ACI 315, American Concrete Institute, Details and Detailing of Concrete Reinforcement.

ACI 315R, American Concrete Institute, Manual of Engineering and Placing Drawings for
Reinforced Concrete Structures.

ASTM A775/A775M, Standard Specification for Epoxy-Coated Steel Reinforcing Bars.

CSA A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Test Methods
and Standard Practices for Concrete.

CSA A23.3, Design of Concrete Structures.
CSA G30.5, Welded Steel Wire Fabric for Concrete Reinforcement.
CAN/CSA G30.18, Billet-Steel Bars for Concrete Reinforcement.

CSA G40.2/G40.21, General Requirements for Rolled or Welded Structural Quality Steel/
Structural Quality Steel

CAN/CSA G164, Hot Dip Galvanizing of Irregularly Shaped Articles, A National Standard of
Canada.

.10 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction.

1.3 SHOP DRAWINGS

A

2
3

4

The Contractor shall be responsible for the following:

.1 Submit shop drawings including placing of reinforcement in accordance with Section 01 33
00 - Submittal Procedures.

Prepare reinforcing drawings in accordance with ACI 315.

Submit shop drawings including placing of reinforcement and indicate:
.1 Bar bending details.

.2 Lists.

.3 Quantities of reinforcement.

Sizes, spacings, locations of reinforcement and mechanical splices if approved by the

Departmental Representative with identifying code marks to permit correct placement without
reference to structural drawings.

2.0 PRODUCTS

2.1 MATERIALS

A

Contractor shall provide materials to the following requirements:

Avia NG Project No. 18-0053-00



Churchill Airport Concrete Reinforcement Section 03 20 00
Airfield Electrical Rehabilitation Page 2
Phase 1 — Runway 07-25 & Taxiway B

.1 Reinforcing steel: billet steel, grade 400, deformed bars to CAN/CSA G30.18, unless
indicated otherwise.

Welded steel wire fabric: to CSA G30.5. Provide in flat sheet only.

Chairs, bolsters, bar supports, spacers: to CSA-A23.1.

Cold-drawn annealed steel wire ties: to CSA G30.3.

Substitute different size bars only if permitted in writing by the Departmental Representative.

Epoxy Coating of non-prestressed reinforcement: to ASTM A775/A775M.

N o o h W

Galvanizing of non-prestressed reinforcement: to CAN/CSA G164, minimum zinc coating

610 g/m2,

.1 Protect galvanized reinforcing steel with chromate treatment to prevent reaction with
Portland cement paste.

.2 If chromate treatment is carried out immediately after galvanizing, soak steel in
aqueous solution containing minimum 0.2% by weight sodium dichromate or 0.2%
chromic acid.

.1 Temperature of solution equal to or greater than 32 degrees and galvanized steels
immersed for minimum 20 seconds.

.3 If galvanized steels are at ambient temperature, add suphuric acid as bonding agent
at concentration of 0.5% to 1%.

.1 Inthis case, no restriction applies to temperature of solution.

4 Chromate solution sold for this purpose may replace solution described above,
provided it is of equivalent effectiveness.

.1 Provide product description as described in PART 1 - SUBMITTALS.
2.2 FABRICATION

.1 The Contractor shall be responsible for the following:

.1 Fabricate reinforcing steel in accordance with CSA-A23.1/A23.2, and Reinforcing Steel
Manual of Standard Practice by the Reinforcing Steel Institute of Ontario.

.2 Welded steel wire fabric: to CSA G30.5. Provide in flat sheets only.

.3 Obtain the Departmental Representative’s approval for locations of reinforcement splices
other than those shown on placing drawings.

4 Upon approval of the Departmental Representative, weld reinforcement in accordance with
CSA W186.

.5 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending details
and lists.
2.3 SOURCE QUALITY CONTROL

.1 The Contractor shall be responsible for the following:

.1 Ship epoxy coated bars in accordance with ASTM A775A/A775M. Provide the
Departmental Representative with certified copy of mill test report of reinforcing steel,
showing physical and chemical analysis, minimum 4 weeks prior to commencing
reinforcing Work.

.2 Upon request inform the Departmental Representative of proposed source of material to be
supplied.
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3.0 EXECUTION

3.1 PREPARATION

.1 The Contractor shall be responsible for the following:

A

2
3

Do not field bend or field weld reinforcement except where indicated or authorized by the
Departmental Representative.

When field bending is authorized, bend without heat, applying a slow and steady pressure.

Replace bars which develop cracks or splits.

3.2 PLACING REINFORCEMENT

.1 The Contractor shall be responsible for the following:

A

A4
5

Place reinforcing steel as indicated on reviewed placing drawings and in accordance with
CSA-A23.1/A23.2. Ensure that all mismatched concrete panels are reinforced as shown.

Use plain round bars as slip dowel in concrete.

Prior to placing concrete, obtain the Departmental Representative’s approval of reinforcing
material and placement.

Ensure cover to reinforcement is maintained during concrete pour.

Protect epoxy coated bars with covering during transportation and handling.

3.3 FIELD TOUCH-UP

.1 The Contractor shall touch up damaged and cut ends of epoxy coated or galvanized reinforcing
steel with compatible finish to provide continuous coating.

END OF SECTION 03 20 00
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1.0 GENERAL

1.1 RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.
Section 01 40 00 — Quality Control

Section 03 10 00 - Concrete Forms and Accessories.

A
2
3
4
5

Section 03 20 00 - Concrete Reinforcement.

Section 31 05 17 - Aggregates: General.

1.2 MEASUREMENT PROCEDURES

A
2

Plain concrete haunching will not be measured, but considered incidental to Work.

Reinforced concrete bases approach lighting footings if required will be measured in unit of
each complete with excavation, dewatering, granular base foundation, concrete forming and
reinforcement, cast-in-place conduits, anchor bolts, backfill and compaction.

Reinforced concrete bases for PAPI, wind cone footings, illuminated guidance signs and
other structures will not be measured, but considered incidental to Work.

Grout and cap existing pipe will not be measured, but considered incidental to Work.

Supply and installation of anchor bolts, nuts, washers, and grouting will not be measured, but
considered incidental to Work.

All other concrete Work is incidental to the Work in which it is incorporated and considered to
be part of the Work.

1.3 REFERENCES

.1 American Society for Testing and Materials International (ASTM)

A
2
3

ASTM C 150, Standard Specification for Portland Cement.
ASTM C 260, Standard Specification for Air-Entraining Admixtures for Concrete.

ASTM C 309, Standard Specification for Liquid Membrane-Forming Compounds for
Curing Concrete.

ASTM C 494, Standard Specification for Chemical Admixtures for Concrete.

ASTM C 1017, Standard Specification for Chemical Admixtures for Use in Producing
Flowing Concrete.

ASTM C1202, Standard Test Method for Electrical Indication of Concrete's Ability to
Resist Chloride lon Penetration.

ASTM D 412, Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers-Tension.

ASTM D 624, Standard Test Method for Tear Strength of Conventional Vulcanized
Rubber and Thermoplastic Elastomers.

ASTM D 1751, Standard Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).

.10 ASTM D 1752, Standard Specification for Preformed Sponge Rubber Cork and Recycled

PVC Expansion Joint Fillers for Concrete Paving and Structural Construction.
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.11 ASTM D 3405, Standard Specification for Joint Sealants, Hot-Applied, for Concrete and
Asphalt Pavements.

.2 Canadian General Standards Board (CGSB)

.1 CAN/CGSB-37.2, Emulsified Asphalt, Mineral Colloid-Type, Unfilled, for Damp proofing
and Waterproofing and for Roof Coatings.

.2 CAN/CGSB-51.34, Vapour Barrier, Polyethylene Sheet for Use in Building Construction.
.3 Canadian Standards Association (CSA International)

.1 CSA A23.1-14/A23.2-14, Concrete Materials and Methods of Concrete Construction/Test
Methods and Standard Practices for Concrete.

CAN3-A266.1, Air-Entraining Admixtures for Concrete.
CAN3-A266.2, Chemical Admixtures for Concrete.
CSA A283-06 (R2016), Qualification Code for Concrete Testing Laboratories.

CSA A3000-18, Cementitious Materials Compendium (Consists of A3001, A3002, A3003,
A3004 and A3005).

.1 CSA A3001, Cementitious Materials for Use in Concrete.

o> w N

1.4 ACRONYMS AND TYPES

.1 Refer to CSA A3001 for complete list of Definitions. Cement: hydraulic cement, blended hydraulic
cement or limestone cement (XXb - where b denotes blended, and XXL - where L denotes
limestone cement).

Type GU, GUb or GUL - General use cement (ASTM Type I).
Type MS or MSb - Moderate sulphate-resistant cement (ASTM Type II).
Type MH, MHb or MHL - Moderate heat of hydration cement (ASTM Type ).
Type HE, HEDb or HEL - High early-strength cement (ASTM Type III).
Type LH, LHb or LHL - Low heat of hydration cement (ASTM Type V).

.6 Type HS or HSb - High sulphate-resistant cement (ASTM Type V).
.2 Fly ash:

.1 Type F - with CaO content less than 8%.

a > w N P

.2 Type CI - with CaO content ranging from 8 to 20%.
.3 Type CH - with CaO greater than 20%.
.3 GGBFS - Ground, granulated blast-furnace slag.

1.5 DESIGN REQUIREMENTS

.1 Alternative 1 - Performance: in accordance with CSA-A23.1/A23.2, and as described in MIXES of
2.0 - PRODUCTS.

1.6 SUBMITTALS

.1 The Contractor shall be responsible for the following:
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.

.2 At least 2 weeks prior to beginning Work, submit to the Departmental Representative
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samples of following materials proposed for use:

.1 2L of curing compound.

1 m length of each type of joint filler.

Type and chemical composition of each type of supplementary cementing material.
Type and chemical composition of each type of blended hydraulic cement.

Type and chemical composition of each admixture.

Source of aggregates gradation and test results that aggregates meet the requirements
of durable concrete.

ol h wi

1.7 CERTIFICATES

.1 Minimum 2 weeks prior to starting concrete Work, the Contractor shall submit manufacturer's test
data and certification to the Engineer by qualified independent inspection and testing laboratory
that following materials will meet specified requirements:

A

o wN

.6

Portland cement.
Grout.
Admixtures.
Aggregates.
Water.

Joint filler.

.2 The Contractor shall provide certification that plant, equipment and materials to be used in
concrete comply with requirements of CSA A23.1/A23.2, and ready mixed concrete plants
supplying concrete to the project shall submit a currently valid "Certificate of Ready Mixed
Concrete Production Facilities" certificate from the Atlantic Provinces Ready Mixed Concrete
Association.

.3 The Contractor shall demonstrate no alkali aggregate reactivity exist in accordance with CSA
A23.2-25A for Detection of Alkali-Silica Reactive Aggregate and CSA A23.2-27A for Identifying
Degree of Alkali-Reactivity of Aggregates.

1.8 QUALITY ASSURANCE

.1 The Contractor shall be responsible for the following:

A
2

Quiality Control and Assurance: in accordance with Section 01 40 00 - Quality Control.

Ensure site supervisor, Departmental Representative, specialty contractor - finishing, forming
and testing laboratories attend.

Verify project requirements.

Submit to the Departmental Representative minimum 4 weeks prior to starting concrete work,
valid and recognized certificate from certified plant delivering concrete.

Minimum 4 weeks prior to starting concrete work, submit proposed quality control procedures
for review by the Departmental Representative on following items:

.1 Falsework erection.

2 Hot weather concrete.

.3 Cold weather concrete.

4 Curing.
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Finishes.

Formwork removal.

Joints.

Waterproofing/damp proofing.

.2 Quality Control Plan: Contractor shall submit written report, as described in 3.0
VERIFICATION, to the Departmental Representative verifying compliance that concrete in
place meets performance requirements of concrete as established in 2.0 PRODUCTS.

Health and Safety Requirements: Contractor shall undertake construction occupational health
and safety in accordance with Section 01 54 50 — Safety Requirements and applicable
regulations.

1.9 DELIVERY, STORAGE AND HANDLING

.1 The Contractor shall be responsible for the following:

A

Concrete hauling time: maximum allowable time for concrete to be delivered to site of Work
and discharged not to exceed 120 minutes after batching.

A

Any increase to the maximum 120-minute hauling time limit must be requested in
advance by the Contractor and must be agreed to by both the Departmental
Representative and the concrete producer as described in CSA A23.1/A23.2 in writing.

Any deviations to these delivery, storing and handling requirements must be formally
requested by the Contractor for review by the Departmental Representative.

Concrete delivery: ensure continuous concrete delivery from plant meets CSA A23.1/A23.2.

Contractor shall ensure that the following Waste Management and Disposal practices are
followed:

A
2

3

Separate waste materials for recycling.

Dispose unused concrete materials, admixtures and additive materials (pigments, fibres)
off airport property.

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

Prevent admixtures and additive materials from entering drinking water supplies or
streams. Using appropriate safety precautions, collect liquid or solidify liquid with inert,
noncombustible material and remove for disposal. Dispose of waste in accordance with
applicable local, Provincial and National regulations.

2.0 PRODUCTS

2.1 SUSTAINABLE REQUIREMENTS

.1 The Contractor shall use new materials for all new installations as indicated on the drawings
and in the specifications. Removed aggregates that meet specifications for surface
restorations can be used.

The Contractor shall use the least toxic sealants, fillers, compounds, adhesives, sealers and
finishes necessary to comply with the requirements of the project.

2.2 MATERIALS

.1 Materials provided by Contractor to the following requirements:
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.1 Cement: to CSA-A3001, Type GU.

.2 Supplementary cementing materials: maximum 25% by mass of total cementitious
materials (GGBFS and/or fly ash) to CSA-A3001.

.3 Water: to CSA-A23.1.
4 Aggregates: to CSA-A23.1/A23.2 and ASTM C 330.
.5 Admixtures:

.1 Air entraining admixture: to ASTM C 260.

.2 Chemical admixture: to ASTM C 494, ASTM C 1017, and CAN3-A266.2. The
Engineer to approve accelerating or set retarding admixtures during cold and hot
weather placing.

.6 Shrinkage compensating grout: premixed compound consisting of non-metallic
aggregate, Portland cement, water reducing and plasticizing agents to CSA-A23.1/A23.2.

.1 Compressive strength: minimum 35 MPa at 28 days.
.2 Net shrinkage at 28 days: maximum 0.5 %.

.7 Grout filler for abandoned utilities: mixture consisting of one part Portland cement, three
parts sand and water.

.1 Compressive strength: 5 MPa at 28 days.

.8 Premoulded joint fillers:
.1 Bituminous impregnated fiber board: to ASTM D 1751.
.2 Sponge rubber: to ASTM D 1752, Type I, flexible grade.
.3 Standard cork: to ASTM D 1752, Type II.

.9 Weep hole tubes: plastic as indicated.

.10 Polyethylene film: 0.75 mm thickness to CAN/CGSB-51.34.

2.3 MIXES

.1 The Contractor shall be responsible for the following mix requirements:

.1 Mix to comply with Alternative 1 - Performance Method for specifying concrete: to meet
the Departmental Representative performance criteria in accordance with CSA-
A23.1/A23.2.

.1 Ensure concrete supplier meets performance criteria as established below and
provide verification of compliance as described in PART 3 - VERIFICATION.

.2 Provide concrete uniform mixes:
.1 Free of surface blemishes and segregation.

.3 Provide concrete mix to meet following hard state requirements:
.1 Durability and class of exposure: C-1 as appropriate.

.2 Minimum compressive strength at 28 days to: 25MPa unless otherwise indicated
on the drawings.

Nominal maximum size of coarse aggregate 28-5: CSA-A23.1, table 11.
Slump at point of discharge shall be: 75mm +- 25mm
Surface texture: non-skid finish.

Pre-Qualification: Contractor shall arrange for all Suppliers to submit
manufacturer's test data and certification to the Departmental Representative
indicating that the selected materials meet requirements of this section prior to
commencing concrete work.

.4 Provide quality management plan to ensure verification of concrete quality to

o U dw
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specified performance.
.5 Furnish a copy of the concrete supplier's certification.

.6 Contractor shall arrange for the submission of mix designs and test results by a CSA
Certified Category | Laboratory to confirm that durability and other performance
requirements can be achieved in the field.

3.0 EXECUTION

3.1 PREPARATION

.1 The Contractor shall be responsible for the following:

.1 Obtain the Departmental Representative’s approval before placing concrete.
.1 Provide 24 hours’ notice prior to placing of concrete.

.2 Place concrete reinforcing in accordance with Section 03 20 00 - Concrete
Reinforcement.

.3 During concreting operations:
.1 Development of cold joints not allowed.

.2 Ensure concrete delivery and handling facilitates placing with minimum of re-
handling, and without damage to existing structure or Work.

.4 Pumping of concrete is permitted only after approval of equipment and mix.
Ensure reinforcement and inserts are not disturbed during concrete placement.

.6 Prior to placing of concrete obtain the Departmental Representative’s approval of
proposed method for protection of concrete during placing and curing in adverse weather
conditions.

.7 Protect previous Work from staining.
.8 Clean and remove stains prior to application for concrete finishes.

.9 Maintain accurate records of poured concrete items to indicate date, location of pour,
quality, air temperature, concrete temperature, test samples taken and field test results
(slump and air content).

.10 In locations where new concrete is dowelled to existing work, drill holes in existing
concrete.

.1 Place steel dowels and/or tie bars and pack solidly with shrinkage compensating
grout or epoxy grout to anchor and hold dowels in positions as indicated.

.11 Do not place load upon new concrete until authorized by the Departmental
Representative.

.12 Do formwork in accordance with Section 03 10 00 — Concrete Forming and Accessories.

[

3.2 CONSTRUCTION

.1 The Contractor shall be responsible for the following:
.1 Do cast-in-place concrete work in accordance with CSA-A23.1/A23.2.
.2 Sleeves and inserts:

.1 Do not permit penetrations, sleeves, ducts, pipes or other openings, except where
indicated or approved by the Departmental Representative.

.2 Where approved by the Engineer set sleeves, ties, pipe hangers and other inserts
and openings as indicated or specified elsewhere.
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Sleeves and openings greater than 100 x 100 mm not indicated, must be reviewed
by the Engineer.

Do not eliminate or displace reinforcement to accommodate hardware. If inserts
cannot be located as specified, obtain approval of modifications from the
Departmental Representative before placing of concrete.

Check locations and sizes of sleeves and openings shown on drawings.

Set special inserts for strength testing as indicated and as required by non-
destructive method of testing concrete.

.3 Anchor bolts:

A

~

Set anchor bolts to templates under supervision of appropriate trade prior to placing
concrete.

With approval of the Departmental Representative, grout anchor bolts in preformed
holes or holes drilled after concrete has set. Drilled holes to be minimum 25 mm
larger in diameter than bolts used and to manufacturers' recommendations.

Protect anchor bolt holes from water accumulations, snow and ice build-ups.
Set bolts and fill holes with shrinkage compensating grout or epoxy grout.

Locate anchor bolts used in connection with expansion shoes, rollers and rockers
with due regard to ambient temperature at time of erection.

.4 Finishing and curing:

A
2

3

A4

Finish concrete in accordance with CSA-A23.1/A23.2 by trowelling exterior surfaces.

Rub exposed sharp edges of concrete with carborundum to produce 3 mm radius
edges unless otherwise indicated.

Use procedures as reviewed by the Departmental Representative to remove excess
bleed water. Ensure surface is not damaged.
Use curing compounds compatible with applied finish on concrete surfaces. Provide

written declaration that compounds used are compatible. Otherwise, remove curing
compound by shot blasting or high-pressure water where paint is to be applied.

.5 Grouting of steel casing under existing runway and taxiway:

A

Prepare steel casing for grouting after establishment, with the Departmental
Representative, the extent of the Work.

Ensure grout selected to be of low heat of hydration and compatible with ducts to be
used and that it will not cause any deterioration of said ducts.

Ensure suitable staging of grout process to ensure filling of steel casing.

Pump grout inside the steel casing from one end of the casing. Ensure the quantity of
grout is adequate to fill all voids in steel casing.

Ensure integrity of fiberglass epoxy ducts in steel casing is maintained during
grouting process.

.6 Joint fillers:

A

Furnish filler for each joint in single piece for depth and width required for joint, unless
otherwise authorized by the Departmental Representative.

When more than one piece is required for joint, fasten abutting ends and hold
securely to shape by stapling or other positive fastening.

Locate and form isolation, construction, and expansion joints as indicated.
Install 12 mm thick joint filler unless otherwise shown or directed.
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3.3 SURFACE TOLERANCE

.1 Contractor to ensure that concrete tolerance is in accordance with CSA-A23.1/A23.2
straightedge method.

3.4 FIELD QUALITY CONTROL

.1 The Contractor shall be responsible for the following:

A

o N o u

Site tests: conduct following test in accordance with Section 01 40 00 - Quality Control
Submit report as described in PART 1 - SUBMITTALS.

.1 Concrete pours, dates and location.

.2 Slump tests.

.3 Air content.

4  Temperature.

.5 Concrete cylinders/specimens taken.

Perform ASTM C1202, Standard Test Method for Electrical Indication of Concrete's
Ability to Resist Chloride lon Penetration, for concrete use in bridges, storage tanks and
parking garages.

Inspection and testing of concrete and concrete materials in accordance with CSA-
A23.1/A23.2.

Three concrete test cylinders and one slump test shall be taken for every 100.0 m”3 of
each of class of concrete placed; or for each day of concrete placement if the latter is
less than 100.0 m”~3. Testing shall be performed in accordance with CSA-A23.2 (Latest

Edition)

Ensure testing laboratory is certified in accordance with CSA A283.

Ensure test results are distributed for discussion at project meetings.

Non-Destructive Methods for Testing Concrete: in accordance with CSA-A23.1/A23.2.

Inspection or testing by the Departmental Representative will not augment or replace
Contractor quality control nor relieve Contractor of his contractual responsibility.

3.5 VERIFICATION

.1 Quality Control Plan: The Contractor shall ensure concrete supplier meets performance
criteria as specified and provide verification of compliance as described herein.

END OF SECTION 03 30 00
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1.0
1.1

13

14

15

GENERAL
GENERAL

A

This Section covers items common to Sections of Division 16 and all other applicable
specified works.

Refer the Plan of Construction Operations included with the Construction Tender for
additional details related to the project scheduling.

CODES AND STANDARDS

A

Execute the complete installation in accordance with the following codes and standards,
current editions. This list may not be fully inclusive. The installation shall be done in
accordance with all applicable codes and standards in the Province of Manitoba to the
satisfaction of the local Electrical Authority and Inspection Departments having
jurisdiction. The Contractor shall inform the Departmental Representative immediately of
any discrepancies between the Contract Documents and any code enforced in the local
jurisdiction.

A Latest edition of CSA C22.1, the Canadian Electrical Code, territorial electrical
code and all supplemental or superseding electrical codes in the Province of
Manitoba, including all active bulletins.

2 Transport Canada - TP312E, Aerodrome Standards and Recommended
Practices, 5™ Ed.

3 National Building Code and all applicable Municipal and Territorial Codes and
regulations.

Latest edition of CSA C22.3 No.1. for underground systems

CSA C22.2 N0.179-[09(R2014)], Airport Series Lighting Cables.

CSA C22.2 No0.180-[13], Series Isolating Transformers for Airport Lighting.
CSA C22.2 N0.198.2-[M1986] — Underground Cable Splicing Kits.
CAN3-C235-83.- Operating Voltages

The lighting shall be installed in accordance with IES Lighting Handbook 2011
(10" Ed.);

In all cases of conflict / discrepancy, the more stringent requirements shall apply.

© v N o u b

All electrical work shall be completed to the satisfaction of the local electrical safety
authority.

PERMITS, FEES AND INSPECTION

A

Obtain all permits required for the execution and inspection of the electrical work as
required in the local jurisdiction.

Submit a Certificate of Final Acceptance from the local Electrical Safety Authority
Inspection Department on completion of the Work.

PRE-CONSTRUCTION SITE INVESTIGATION

A

Prior to the start of any excavation, perform a complete site investigation to accurately
determine the exact locations of all existing buried cables, wiring and ducts which could
be affected or disturbed during the work.
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1.6

1.7

2

Mark locations of existing buried cables, wiring and ducts on site and transfer locations to
record drawings.

Prior to construction, conduct a detailed condition survey of every electrical system and
component within the project limits that is not to be impacted by construction and identify
/ record any equipment that is cracked, broken, deficient or not working. Any subsequent
equipment damage that may occur after this inspection shall be repaired or the
equipment replaced at the Contractor’'s expense and at no cost to the Departmental
Representative.

WORK SCHEDULING AND PHASING

A

All existing buried cables/utilities which could be damaged by any construction operation
(i.e. trenching, grading, excavating, etc.) must be accurately located and marked on site
by the Contractor prior to construction. Ensure markers placed do not damage
cables/utilities. Replace any markers that become lost or obscured during and
throughout construction. Record all cable/utility locations c/w dimensions to permanent
physical site conditions on a set of project record drawings. Include sufficient allowance
in tendered price to hand excavate or hydro vac over or near existing buried cables
where necessary to install the new cables/utilities. Locate and mark all existing circuits
within construction zone.

Schedule and plan the work in a way that minimizes disruption to all existing circuits
which are present in the construction area.

Confirm with Departmental Representative and gain approval regarding any existing
wiring thought to be obsolete and proposed for removal / disruption.

Obtain Departmental Representative approval for de-energization of all existing electrical
circuits prior to de-activation. Lock out circuits as required by Electrical Code and
Departmental Representative/ jurisdictional procedures. Lock out circuits in all cases.

All final connections and testing are to be performed only during daylight hours and in
VFR conditions.

Where work involves breaking into or connecting to existing services, carry out work at
times directed by Departmental Representative with minimum disturbance to airport
operations.

Submit schedule to and obtain approval from Departmental Representative for any shut-
down or closure of active service or facility. Adhere to approved schedule and provide
notice to affected parties.

Schedule the work in accordance with the project milestone dates.
Schedule Constraints:

1 Submit a detailed work plan describing the proposed approach, schedule and
proposed project implementation details. This plan shall adhere to the
constraints detailed in the construction sequencing drawings and Plan of
Construction Operations (PCO).and is to be reviewed and approved by the
Departmental Representative.

2 The Contractor shall obtain approval from the Departmental Representative for
any work within the critical area of any active airfield surface.

3 In accordance with the plan of construction operations (PCO), the Contractor
shall be required to be able to remove all men, equipment and loose material
from the critical area as necessary as detailed in the PCO. Inform Departmental
Representative of any issues adhering to this requirement.

SURVEYING AND LAYOUT OF THE WORK
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A

The Contractor shall be responsible for survey layout for the work in accordance with the
Contract Drawings.

The Contractor shall be responsible for verification of the accuracy of the electrical base
plans prior to construction and shall confirm the BM table data elevations and if there is
any discrepancy immediately bring to the attention of the departmental representative.

The positioning of all airfield lighting equipment shall be determined using the Contract
drawings and CAD files supplied prior to construction. Coordinates are to be determined
for critical items such as light fixture locations however the drawings shall be used for
locations of many of the materials. Dimensions shown on the drawing details shall
supersede layout drawing locations and coordinates provided shall supersede the layout
drawings and detail drawings. The Contractor is to request clarification from the
Departmental Representative if any information pertaining to the exact location of an
object is not apparent to them on the Drawings or provided coordinates. The Contractor
is to submit a list of coordinates to the Departmental Representative for review and
approval prior to layout in the field. Do not scale from symbols on the Drawings since
they may be shown diagrammatically for clarity.

Consult the Departmental Representative and gain approval of layout locations onsite
prior to construction layout. Do not scale or obtain co-ordinates from symbols in the CAD
file without consultation with the Departmental Representative and subsequent
confirmation that the coordinates represent the correct locations.

Confirm trench and pull pit locations onsite and with Departmental Representative prior to
excavations.

On completion of Work, perform an “as-built” site survey to confirm final elevations and
record the exact locations for all equipment installed under this contract. This as-built
survey information shall include but shall not be limited to;

A Installation location and elevation of each elevated edge light (top of lens)

2 Installed pull pit locations (center of pull pit)

3 Offset from Runway and Taxiway centerlines for all airfield series lighting cabling
installations

4 Installation location and elevation of each PAPI light unit (center of lens).

5 Installation location and elevation of each wind cone — (center of mast).

.6 Installation location and elevation of each RTIL fixture (center of fixture)

7 Installation location of RTIL mini power center

.8 Installation location and elevation of each illuminated guidance sign (near corner
of sign box)

9 As-built survey data to be accurate to within 1cm

.10 Datum to be NAD83

Provide confirming survey data in AutoCAD format at conclusion of work to Departmental
Representative.

Contractor to remedy errors in location, alignment and elevation as directed by the
Departmental Representative.
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1.9 ELECTRONIC LICENSE AGREEMENT

A Prior to the distribution of electronic drawing files in AutoCAD format for the purposes of
Contractor layout, the Contractor shall enter into an agreement with the Departmental
Representative regarding the use of such electronic drawing files.

1.10 EXISTING CABLES AND SERVICES
A This project involves work in areas with existing buried cables and services.

2 Before commencing work, establish location and clearly mark existing underground
cables and services in area of excavation:

A Use an electronic cable detector.
2 Notify applicable utilities to locate their respective cables and services.

3 Locate Airport owned cables and services. Departmental Representative may
provide site drawings indicating known underground cables and services;
however, no guarantee of their accuracy or completeness is given.

3 Where work involves breaking into or connecting to existing services, carry out work at
times directed by Departmental Representative with minimum disturbance to airport
operations.

A4 Submit schedule to and obtain approval from Departmental Representative for any shut-

down or closure of active service or facility. Adhere to approved schedule and provide
notice to affected parties.

5 Verify locations of existing service lines by hydraulic vacuum excavation or careful hand
digging prior to machine excavation.

.6 Maintain and protect existing underground cables and services in area of work.

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

.8 Record locations of maintained, re-routed and abandoned service lines.
.9 Make good for damage to existing underground cables and services.
1.11 MAINTENANCE OF EXISTING ELECTRICAL CIRCUITS

.10 Maintain existing airfield electrical circuits to current operational standards during work in
accordance with the PCO and construction sequencing drawings.

A1 Arrange for and gain approval for de-energization and lockout of all circuits impacted by

the work.
A2 Minimize outage time when making connections to existing electrical systems.
.13 Obtain Departmental Representative’s approval prior to the de-activation of any system.
14 Reconnect electrical circuits and make operational prior to scheduled flights, sunset or

inclement weather.

15 Provide temporary cabling and connections as required to maintain the operation of
airfield lighting circuits as indicated.

1.12 CARE, OPERATION AND STARTUP

1 Instruct the Departmental Representative with respect to the operation, care,
recommended safety precautions and maintenance of all equipment used in the
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construction zone for the duration of the project. Ensure that operating personnel are
conversant with all aspects of its care and operation.

1.13 SAFETY REQUIREMENTS
A Construction Safety Measures

A Adhere to standards of the latest editions of the National Building Code,
Territorial Government, Workers'/Workmen's Compensation Board and local
authority with respect to construction safety measures. In all cases of conflict or
discrepancy, the more stringent requirements shall apply.

2 WHMIS

A Comply with requirements of Workplace Hazardous Materials Information
System (WHMIS) regarding use, handling, storage, and disposal of hazardous
materials; and regarding labelling and provision of material safety data sheets
acceptable to Labour Canada and Health and Welfare Canada.

2 Deliver copies of WHMIS data sheets to Departmental Representative on
delivery of materials.

1.14 CO-ORDINATION

A Ensure cooperation of workers with the Departmental Representative’s personnel and
other trades in laying out Work. Maintain efficient and continuous supervision.

1.15 REMEDIAL WORK

A Perform remedial work required to repair or replace parts or portions of Work identified as
defective or unacceptable. Coordinate adjacent affected Work as required. Perform work
in a manner to neither damage nor put at risk any portion of Work or other existing

facilities.
1.17 PROTECTION OF WORK IN PROGRESS
1 Adequately protect Work completed or in progress and ensure no damage occurs.
2 Work damaged or defaced due to failure in providing such protection is to be removed

and replaced, or repaired, as directed by Departmental Representative, such that the
condition of the finished product is in accordance with the Contract Documents.

1.18 WARRANTY

Provide written warranty certificate, signed, sealed and issued to the Departmental Representative,
stating that all work covered under this contract is guaranteed against defects in material and
workmanship for a period of one (1) year starting from the date of the Final Certificate of Completion.

1.19 REMOVALS/SALVAGING

1 Where existing materials are to be removed and disposed of offsite as described in these
Specifications or the Contract Drawings, the Contractor shall have ownership of these
materials and shall be responsible for disposal off-site.

2 Where existing materials are to be salvaged and retained / reinstalled as described in
these Specifications or the Contract Drawings, the Contractor shall store the materials on
site where directed by the Departmental Representative.

1.20 ELECTRICAL SUBMITTAL PROCEDURES
1 Administrative

1 Provide submittals for all new products. Submit shop drawings within 2 weeks of
tender award and in orderly sequence with priority to long lead items materials so
as to not cause delay in the Work.
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2 Work affected by submittal shall not proceed until review is complete.

3 Present shop drawings, product data, samples and mock-ups in Sl Metric units.

A4 Where items or information is not produced in Sl Metric units converted values
are acceptable.

5 Review submittals prior to submission to Departmental Representative. The
Contractor’'s review shall represent that necessary requirements have been
determined and verified, or will be, and that each submittal has been checked
and coordinated with requirements of the Work and Contract Documents.
Submittals not stamped, signed, dated and identified as to specific project may
be returned without being examined and may be considered rejected.

.6 Verify field measurements and affected adjacent Work are coordinated.

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

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

9 Keep one reviewed copy of each submission on site.

2 Shop Drawings and Product Data

A Product data sheets or brochures are acceptable in place of shop drawings due
to standardized manufacture of product.

2 Delete information not applicable to project.

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

4 Accompany submissions with transmittal letter, in duplicate, containing:

A 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 Submissions shall include:

A Date and revision dates.
2 Project title and number.
.3 Name and address of:
A 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.

4 Details of appropriate portions of Work as applicable:

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

Setting or erection details.
Capacities.

Performance characteristics.
Standards.

Operating weight.

Wiring diagrams.

© o N o o1 » w

Single line and schematic diagrams.
.10 Relationship to adjacent work.

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 the Departmental Representative is for sole
purpose of ascertaining conformance with general design. This review shall not
mean that Departmental Representative 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 all requirements of
construction and Contract Documents. Without restricting generality of foregoing,
Contractor is responsible for dimensions to be confirmed and correlated at job
site, for information that pertains solely to fabrication processes or to techniques
of construction and installation and for co-ordination of Work of all sub-trades.

1.21  FIELD QUALITY CONTROL

A

2

Provide instruments, meters, equipment and personnel required to conduct tests during
and at conclusion of project as detailed in the Contract Documents.

Submit test and commissioning reports during and at conclusion of project as detailed in
the Contract Documents.

Perform tests in the presence of the Departmental Representative.

1.22 GENERAL ACCEPTANCE TESTING AND COMMISSIONING

A
2

Refer to Section 16 30 00 for airfield lighting testing and commissioning requirements.

The general acceptance testing and commissioning shall include, but not be limited to,
the following:

A
2

Check and inspect all the equipment, wiring, cables and connectors.

Perform load tests on each phase of all impacted panelboards. Report loads on
each phase to Departmental Representative. Ensure that panelboards are not
overloaded. Report any issues with panelboard loading immediately to
Departmental Representative,

Submit a copy of the Final Inspection Certificate from the local Electrical Safety
Inspection Authority.

Perform tests using qualified personnel. Provide necessary instruments and
equipment to demonstrate that:

a) Circuits are continuous and free from short circuits and grounds.
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b) All circuits are connected according to applicable wiring diagrams.
C) All circuits perform the designated functions in the sequence and manner
intended.
5 Check all other impacted electrical systems for proper operation.

END OF SECTION 16 10 00
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1.1 GENERAL

A This Section covers items common to Sections of Division 16 and all other application
specified electrical works.

12 PRODUCT REQUIREMENTS
A Quality

A Products and materials shall be new, not damaged or defective, and meeting
specifications for purpose intended. If requested, furnish evidence as to type,
source and quality of products provided.

2 Defective products will be rejected. Any shop drawing review and inspection prior
to the identification of defection does not relieve the Contractor of responsibility for
repair. Remove and replace defective products at no extra cost and be responsible
for delays and expenses caused by rejection.

3 Maintain uniformity of manufacture for any particular or like item throughout Work
unless the Contract Documents indicate otherwise.
2 Availability
A Review product delivery requirements and anticipate foreseeable supply delays for

any items. Inform Departmental Representative of expected delivery times. If
delays in supply of products are foreseeable, notify Departmental Representative

of such
3 Transportation, Delivery, Storage, Handling and Protection
A Arrange for delivery to the site with Departmental Representative, providing

minimum 24 hours’ notice. Provide all labor, personnel and equipment required
for safe delivery and unloading of materials to the site.

2 Handle and store products in a way that prevents all forms of avoidable damage
to the products and the storage environment,

Handle and store products in accordance with manufacturer's instructions
Store products in original packaging until required in Work.

Replace damaged products to satisfaction of Departmental Representative.

o u r w

Rehabilitate damaged factory finished surfaces to original state and to
Departmental Representative's satisfaction. Use touch-up materials that match
original. Do not paint over identifying information.

4 Manufacturer’s Instructions

1 Unless otherwise indicated in the Contract Documents, install products in strict
accordance with manufacturer's instructions.

2 Notify Departmental Representative in writing, of all discrepancies and conflicts
between the Contract Documents and the manufacturer's instructions such that
the Departmental Representative may establish a course of action.

14 MATERIAL AND EQUIPMENT

A Provide all material and equipment as specified including all miscellaneous accessories
and details not specifically mentioned or fully detailed, but which are necessary, or which
are reasonably required to make a complete installation in accordance with code
requirements and industry standards.

2 Material and equipment to be CSA certified. Where there is no alternative to supplying
equipment, which is not CSA certified, special approval from Electrical Inspection
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3

Department shall be obtained. Any third-party inspection required for this shall be arranged
by the Contractor with all associated fees paid at no extra cost to the Contract.

Factory assemble control panels and component assemblies.

15 MANUFACTURER’S AND CSA LABELS

A
2

Must be visible and legible after equipment is installed.

To meet requirements of Electrical Inspection Department.

1.6 FASTENINGS AND SUPPORTS

A

o

Provide permanent fastenings, anchors and accessories and adhesives required for
performance of the work.

Do not use impact driven (explosive, hammer, etc.) fastening devices unless written
request for approval is reviewed and approved, in writing, by Departmental Representative

Exposed metal fastenings and accessories of same texture, colour and finish as base metal
in which they occur.

Do not use organic plugs in concrete or masonry.
Prevent electrolytic action between dissimilar metals.

All Unistrut type support channels and associated fittings shall be hot dipped galvanized
steel.

1.7 LABELS AND SIGNS

A

Provide warning signs, as specified or to meet requirements of applicable codes
and Electrical Safety Inspection Department

Manufacturers nameplates and CSA labels to be visible and legible after
equipment is installed.

1.8 GROUNDING EQUIPMENT

A

Provide all equipment grounding as required by Code, regardless of whether it has been
shown on the drawings or called for in the specifications.

Clamps for grounding of conductor: size as required to electrically connect to building’s
existing main grounding conductor.

Grounding conductors: bare stranded copper, soft annealed, sized as required by Code.

Insulated grounding conductors: green, same type as the uninsulated grounding
conductors

Ground bus: copper, size as indicated, complete with insulated supports, fastenings,
connectors.

Non-corroding accessories necessary for grounding system, type, size, material as
indicated, including but not necessarily limited to:

A Grounding and bonding bushings.
Protective type clamps.

Bolted type conductor connectors.

Thermite welded type conductor connectors.
Bonding jumpers, straps.

Pressure wire connectors.

Copper compression or mechanical grounding connectors as required sized for
conductors. Approved manufacturer: Burndy or approved equal.

o ulh wi
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1.9 SPARE PARTS LIST
Turn over supplied spare parts to Departmental Representative as follows.
A Four (4) medium intensity runway edge lights with clear/clear lenses - complete
assembly c/w housing, lens, cord and breakable coupling.
2 Four (4) medium intensity runway edge lights with clear/yellow lenses - complete
assembly c/w housing, lens, cord and breakable coupling.
.3 One (1) apron junction edge light (yellow) - complete assembly c/w housing, lens,

cord and breakable coupling.
4 One (1) wind direction indicator LED power supply
5 One (1) wind direction indicator LED lamp
.6 Two (2) illuminated guidance sign LED driver power supplies.

g PAPI spares

A 1 - SC PAPI Inclinometer MT ASSY FOAM INSULATION (ADB P/N

44A7290 or approved equal)
2 3 - Frangible couplings 2” EMT to 2" NPT (ADB P/N 44B0180 or
approved equal).

.3 1 — LED PAPI light engine replacement kit (ADB P/N 94A0665 or
approved equal)

4 1 — LED PAPI control board replacement kit (ADB P/N 94A0666 or

approved equal).

5 1 - LED PAPI front heated glass replacement kit (ADB P/N 94A0674 or

approved equal).

.6 1 — LED PAPI input power board current driven (ADB P/N 44A7392 or

approved equal)

.8 One (1) isolation transformer of each size required for illuminated guidance
signs.

9 Four (4) isolation transformers of size required for runway edge lights.

.9 Two (2) isolation transformers of size required for threshold/end lights.

9 Two (2) isolation transformers of size required for taxiway edge lights.

.10 Two (2) isolation transformers of size required for PAPI light units

A1 One (1) isolation transformers of size required for wind cone lights
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2.0 EXECUTION
2.1 FASTENINGS INSTALLATION

A

.10

A1

Secure equipment to solid masonry, tile and plaster surfaces with lead anchors or nylon
shields.

Secure equipment to poured concrete with expandable inserts.

Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps
designed as accessories to basic channel members.

Fasten exposed conduit or cables to building construction or support system using straps:

A One-hole steel straps to secure surface conduits and cables 50mm and smaller.

2 Two-hole steel straps for conduits and cables larger than 50mm.

3 Beam clamps to secure conduit to exposed steel work.

Suspended support systems:

A Support individual cable or conduit runs with 6mm diameter threaded rods and
spring clips.

2 Support two or more cables or conduits on channels supported by 6mm diameter

threaded rod hangers where direct fastening to building construction is impractical.
For surface mounting of two or more conduits use channels at 1500mm OC spacing.

Provide metal brackets, frames, hangers, clamps and related types of support structures
where indicated or as required to support conduit and cable runs.

Ensure adequate support for raceways and cables dropped vertically to equipment where
there is no wall support.

Do not use wire lashing or perforated strap to support or secure raceways or cables.

Do not use supports or equipment installed for other trades for conduit or cable support
except with permission of other trade and approval of Departmental Representative.

Install fastenings and supports as required for each type of equipment cables and conduits,
and in accordance with manufacturer’s installation recommendations.

2.2 GROUNDING INSTALLATION

A

o U s wiv

Install complete permanent, continuous grounding system including electrodes,
conductors, connectors, accessories. Run a separate bonding conductor in all conduits.

Install connectors in accordance with manufacturer’s instructions.

Protect exposed grounding conductors from mechanical injury.

Use mechanical connectors for grounding connections to equipment provided with lugs.
Soldered joints not permitted.

Install bonding wire for flexible conduit, connected at both ends to grounding bushing,
solderless lug, clamp or cup washer and screw. Neatly cleat bonding wire to exterior of
flexible conduit.

Bond single conductor, metallic armoured cables to cabinet at supply end, and provide
non-metallic entry plate at load end.

Install system and circuit grounding connections as per code based on actual site
conditions.

Install grounding connections to typical equipment included in, but not necessarily limited
to following list. Service equipment, transformers, switchgear, duct systems, frames of
motors, motor control centres, starters, control panels, generators, and distribution panels.

END OF SECTION 16 20 00
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1.0

2.0
2.1

GENERAL

1.1 This Section covers items common to Sections of Division 16 and all other applicable specified
electrical works.

1.2 Refer the Plan of Construction Operations for additional details related to the project
scheduling.

1.3 Refer to all other sections of the Specification for applicable supplemental requirements.

PRODUCTS
RACEWAYS

Rigid PVC Conduit (RPVC)

A Identified as RPVC or Rigid PVC Conduit or Rigid PVC Conduit (Schedule 40) on
drawings

2 Rigid PVC conduit, CAN/CSA-211.2 complete with CSA approved couplings,
fittings, expansion joints above grade and all applicable accessories.

3 Use manufacturer recommended solvent welds / glue for connection of raceway
materials.

High Density Polyethylene Tubing (HDPE)

A Identified as HDPE, polytubing or poly on drawings.

2 Flexible high-density polyethylene tubing, DR-11.

3 Made from polyethylene resin compound in accordance with the latest edition of
ASTM F2160 Standard Specification for Solid Wall High Density Polyethylene
(HDPE) Conduit Based on Controlled Outside Diameter (OD).

4 Black in colour.
Diameter, as indicated.

HDPE tubing to be complete with markings at intervals not exceeding 5 feet which

indicate:
A Nominal pipe size.
2 Pressure rating or Dimension Ration (D/R).
3 The manufacturing standard reference, ASTM D 3350.
7 Butt fusion fittings as required to make complete installation as indicated.
.8 10 mm stranded polypropylene pull rope tensile strength 5 kN. Breakable.
Electrical Metallic Tubing (EMT)
A to CSA C22.2 No.83, with couplings. All indoor conduit to be EMT unless

otherwise specified
Fibreglass Reinforced Epoxy (FRE) Conduit

1 Identified as FRE on drawings.

2 Manufactured with continuous glass roving encapsulated in thermosetting epoxy
resin.

.3 Suitable for both encased burial (EB) and direct burial (DB) applications.

A4 FRE conduit to be complete with markings indicating:
A Nominal pipe (trade) size.
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2 Applicable temperature range.
3 Manufacturer’'s name.
A4 Date of manufacture.
5 Testing laboratory approval.
5 Manufactured and approved in accordance with C22.2 NO. 2420-09 (R2014)

Belowground reinforced thermosetting resin conduit (RTRC) and fittings (Bi-
national standard, with UL 2420).

2.2 RACEWAY FASTENINGS

A

One hole steel straps to secure surface conduits 2” (50 mm) and smaller. Two hole steel
straps for conduits larger than 2” (50 mm).

Beam clamps to secure conduits to exposed steel work.
Channel type support for two or more conduits at 4’ oc.
Threaded rods, 6 mm dia., to support suspended channels.

2.3 RACEWAY FITTINGS

4
5

Fittings: manufactured for use with the raceway specified. Coating: same as conduit.
Where alternatives are proposed they must be submitted as a shop drawing for review and
approval.

Where 90° bends are required submit proposed fittings as shop drawings for review and
approval. Factory “ells” where 90° bends are required for 1” (25 mm) and larger conduits.
All couplings and connectors for EMT raceways system shall be steel set-screw style.
Fitting between dissimilar raceway materials must be submitted for approval.

2.4 FILL MATERIALS

A

2

Sand fill: clean, natural sand and gravel material, free from silt, clay, loam, friable or soluble
materials and vegetable matter and in graded within following limits when tested to ASTM
C136 and ASTM C117 and giving a smooth curve without sharp breaks when plotted on a
semilog chart:

Sieve Size (Tyler) % Passing
25 mm 100

4.75 mm 20-100
1.40 mm 10 - 100
0.300 mm 5-90
0.150 mm 5-30
0.075 mm 3-10

Backfill Material: Selected material from excavation or other sources, approved by
Engineer, unfrozen and free from rocks larger than 50 mm, cinders, ashes, sods, refuse or
other deleterious materials.

2.5 PULL PITS

A

Rigid polyethylene construction, conical, meeting Transport Canada Specification K-303,
sized at a minimum diameter of 450 mm and a minimum depth of 450 mm with tabs for
locking type, steel covers.
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2

Hot-dipped galvanized steel locking type covers, 6 mm thick with tabs, 1/4” countersink
holes for locking bolts, a notch cut into the edge for a shovel to push and a ¥%"-20 or 3/8"-
16 tapped hole for ground lug.

Pull pit lids intended for edge light mounting on pull pit lid to be equipped with specially
designed hub that the edge light breakable coupling is installed in.

The Contractor is to supply and install Burndy type KC servit posts the ground lugs for the
pullpit lids.

Approved manufacturers: Kevrick Electrical Products, Sceptre, Canron, Century Plastics,
PolyRama, ADB-Safegate

3.0 EXECUTION
3.1 SITE PREPARATION AND STOCKPILING

A

2
3
4

Remove obstructions, ice and snow, from surfaces to be excavated.
Stockpile fill materials in areas designated by Departmental Representative.
Protect fill materials from contamination.

Runs shown on drawings are schematic and diagrammatic only. Stake proposed routing
and review on site with Departmental Representative.

3.2 TRENCHING

A

2
3
4

9
.10

Advise Engineer in advance of excavation operations.
Confirm trench locations with Departmental Representative prior to excavation.
Excavate to dimensions indicated.

Do not leave open trenching beyond that specified in PCO when operating on pull back
basis.

Do not leave any open trenches at end of day's operation.

Dispose of surplus and unsuitable excavated material in location approved by
Departmental Representative.

Earth bottom of trench to be undisturbed soil, level, free from loose, soft or organic matter.
Earth bottom to be free of all air voids and level.

Notify Departmental Representative when soil at bottom of trench appears unsuitable and
proceed as directed by Departmental Representative.

Obtain Departmental Representative’s approval of completed trench.

Remove unsuitable material from trench bottom to extent and depth directed by
Departmental Representative.

3.3 DIRECT BURIAL OF RACEWAYS

A

Unless indicated otherwise on drawings, install at the following depths:

A 1000mm under vehicular areas.
2 450mm below grade on airside property in areas with no vehicle traffic.
3 Ensure that the depth of burial from finished grade in all cases is compliant with

the applicable local Electrical Code and to the satisfaction of the local Electrical
Safety Authority Inspector.
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2

Maintain a minimum of 2000mm clearance from adjacent existing buried cables as well as
new adjacent raceways installed in separate trenches.

For runs along edges of runways and taxiways, install parallel to runway or taxiway edge
with distance from edge as indicated. Maintain +/- 50mm tolerance along length of run.

For runs away from edges of runways and taxiways, follow surveyed stake lines set by
Contractor. Follow stake line to +/- 100mm tolerance. Confirm trench locations with
Departmental Representative prior to excavation.

Install using open trench.

Layout and temporarily secure to ensure duct run is straight to +/- 50mm tolerance before
backfilling.

During construction, cap ends of ducts to prevent entrance of foreign materials.

Install a 9mm stranded polypropylene pull rope with 3m spare rope at each end in all
raceways.

3.4 FILL TYPES AND COMPACTION

A

Use fill of types as indicated Compact in layers to specified density using mechanical
vibratory compaction equipment.

3.5 BACKFILLING

A

tud W N

.6

Do not proceed with backfilling operations until Departmental Representative has
inspected and approved installations.

Areas to be backfilled to be free from debris, snow, ice, water or frozen ground.
Dimensions indicated are minimum dimensions of fill after compaction.

Place and compact fill materials.

Backfilling around direct buried raceway:

A1 Place 75 mm depth of sand bedding across full width of trench.

2 Lay raceway on top of bedding. Ensure that raceway is level along length of trench
with no significant elevation changes.

Cover raceway with 75mm layer of sand.

4 Add SDBC counterpoise.
Fill trench with backfill material in 150mm layers, compacting each layer to required
density.

.6 Place plastic warning tape at indicated depth.

If during progress of work fills do not meet specified requirements, remove defective fills,
replace and retest at no extra cost.

3.6 PULLPIT INSTALLATION

o > w N

Install the pullpits as detailed on the drawings.

Excavate to size and depth indicated.

Cover bottom of excavation as detailed on the drawings.

Place pullpit so that lid is slightly below adjacent ground as detailed on Drawings.

Make holes in pullpit wall suitable for entry of raceways. Ensure that placement of
raceways into pull pit are in a consistent location for all pull pits
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3.7

3.8

.6
e

.10

Install incoming and outgoing conduit complete with seal to pull pit.

Backfill with native material around pullpit and compact to same level and density as
adjacent ground.

Install isolating transformer(s) of proper rating inside as detailed on the drawings.

Make connections to primary and secondary cables, ground counterpoise and pullpit lid
ground lug.

Place lid on pulpit with plastic inserts in turning holes

SURFACE CONDUITS

A

o wiN

Run parallel or perpendicular to building lines.

Run conduits in flanged portion of structural steel.

Group conduits wherever possible on suspended/surface channels.
Do not pass conduits through structural members except as indicated.

Do not locate conduits less than 74 mm parallel to steam or hot water lines with minimum
of 25 mm at crossovers.

Ensure all PVC conduit mounted above grade includes expansion joints.

RESTORATION

A

Upon completion of work, remove surplus materials and debris, and correct defects noted
by Departmental Representative.

Clean and reinstate areas affected by work as directed by Departmental Representative.

Install previously preserved topsoil over trenched area. If the topsoil has deteriorated,
replace it by topsoil of a quality equal to that removed.

END OF SECTION 16 21 00
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1.0

1.2

1.3

2.0

2.1

2.2

GENERAL

1.1 This Section covers items common to Sections of Division 16 and all other applicable specified
electrical works

1.2 Refer the Plan of Construction Operations for additional details related to the project
scheduling.

1.3 Refer to all other sections of the Specification for applicable supplemental requirements.

WIRING IDENTIFICATION

A Identify ASLC wiring with engraved lamacoid tags, or other approved alternative, secured
to cables with ty-wraps indicating circuit number and/or circuit function. Submit proposed

tags for review and approval as shop drawing.

2 Identify wiring with permanent indelible identifying markings, either numbered or coloured
plastic tapes, on both ends of phase conductors of feeders and branch circuit wiring.

3 Maintain phase sequence and colour coding throughout.
A4 Colour code: in accordance with Electrical Code

WIRING TERMINATIONS

A Lugs, terminals, screws used for termination of wiring to be suitable for specified
conductors.

2 All terminations to be compliant with electrical code and industry standards

3 Primary ASLC connector kits as specified.

4 Ground counterpoise sections within pull pits shall be crimped together with use of split

bolt connector.

5 Airfield series lighting cabling splices that are not within pull pits containing isolation
transformers shall be permanent splices in accordance with the Contract Documents.

PRODUCTS
SLEEVES, INSERTS
i This Contractor is responsible for supplying and setting of all sleeves for wiring.

BUILDING WIRE

A Copper conductors: size as indicated, with 600/1000V insulation of chemically cross-linked
thermosetting polyethylene material rated R90 (sizes #8 AWG and larger to be rated
1000V).

2 All wiring shall be stranded conductors.

3 Terminations and splices shall be kit type and approved by Departmental Representative.
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2.3

3.0

3.1

3.2

3.3

OTHER MATERIAL

A Circuit markers:

A Lamacoid reading: "CCT #", where # indicates circuit number as indicated.
2 Ty-wraps: black, weather-resistant, 0.3" wide x length to suit to fasten:

A Secondary cables.

2 Lamacoid cable markers to cables.

3 Acceptable Material: Thomas & Betts Cat. No. TY37MX (No substitution).
3 Tape: PVC type:

A Acceptable material (No substitution)

A PVC type: 3M Scotch Super 88
2 Rubber type: 3M Scotch 130C
EXECUTION

USE OF RACEWAYS

A All cables are to be installed in raceways unless otherwise indicated.

WIRE AND CABLE INSTALLATION
A1 Install wiring to all devices shown on the drawings.

2 All branch wiring shall be sized and installed so that at full load, the voltage drop shall not
exceed 2% from the panels to the farthest outlet. Circuits sharing a common neutral shall
not be connected to the same main phase.

Install wiring in conduit systems.
Install wiring to vibrating equipment in flexible conduit.
No splices shall be pulled into a conduit or be so placed as to be inaccessible.

All wiring for systems, controls, and other such items shall be identified on each end and
at all joints by a circuit or wire number.

Support vertical runs of cables every 1800 mm.
Support horizontal runs of cables every 1200 mm.

.9 As far as is practicable, all feeder wiring shall be continuous from origin to panel termination
without running splices in intermediate pull boxes or splicing chambers. Sufficient slack
shall be left at the termination point to make proper connections to the equipment.

.10 All wiring and the routing of wiring is to be code compliant in terms of the type of wiring
installed and the specifics with respect to the routing of the wiring (mix of voltages in
common raceways, conduit fill etc). The Contactor shall ensure an Electrical Code
compliant installation regardless of any discrepancies with the local electrical code
contained within the Contract documentation.

o hw

o ~N

CABLE INSTALLATION IN RACEWAYS

A Swab ducts immediately prior to installing cables.

2 Cables must be handled and reeled off in such a manner as to prevent kinking or bending
beyond minimum radius.

3 Cables shall be turned into raceways in smooth bends. Ensure that the cable
insulation/jacket is not damaged during installation.
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4
5
6
7

.10

A1

Install cables as indicated.
Do not pull spliced cables inside raceways.
Install multiple cables simultaneously.

Use CSA approved lubricants of type compatible with cable jacket to reduce pulling
tension.

Before pulling cable into raceways and until cables are properly terminated, seal ends of
cables with moisture seal tape.

New cable installation must be executed by hand or with the use of a specially designed
pulling machine.

a) When installing new cables into an existing empty raceway do not exceed 80% of the
manufacturer specified maximum pulling tension. Ensure this manufacturer specified
pulling tension information is included on the cable shop drawing submittal and
ensure it can be measured and verified onsite during execution of the works.

b) When installing new cabling into a raceway that contains existing cables that are to
remain do not exceed 50% of the manufacturer specified maximum pulling tension —
Inform Engineer of any issues executing at this tension.

Caution must be taken to ensure that existing cables are not damaged. In the presence of
the Departmental Representative, megger test the existing section of cable before removal
of obsolete cables and after to ensure that the resistance to ground of the existing cables
that are to remain has not increased. Report findings to Departmental Representative.
Excessive damage to existing cables may cause them to require replacement at the
Contractor’s expense.

When removing cables from existing raceways that contain existing cables do not exceed
50% of the manufacturer specified maximum pulling tension. Caution must be taken to
ensure that existing cables are not damaged. In the presence of the Departmental
Representative, megger test the existing section of cable before removal of obsolete cables
and after to ensure that the resistance to ground of the existing cables that are to remain
has not increased. Report findings to Departmental Representative. Excessive damage
to existing cables may cause them to require replacement at the Contractor’s expense

END OF SECTION 16 22 00
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1.0 GENERAL

1.1 This Section covers items common to Sections of Division 16 and all other applicable
specified electrical works

1.2 Refer the Plan of Construction Operations for additional details related to the project
scheduling.
1.3 Refer to all other sections of the Specification for applicable supplemental requirements.

11 SHOP DRAWINGS

A Submit shop drawings of all airport equipment to the Departmental Representative for
review prior to installation in accordance with Specifications. Shop drawings are to
indicate photometric output of lights and certifications for conformance with applicable
TP312, ICAO and FAA standards (current Editions) for each type of light and color of
light.

13 ACCEPTANCE TESTING AND COMMISSIONING

A Refer to Section 16 10 00 for general testing and commissioning requirements.

2 Perform final system adjustments and setup to ensure systems operate to factory
specifications.

3 Provide instruments required for testing and adjusting.

4 Provide report indicating installation deficiencies of the system that are to be

corrected prior to putting system into operation.

5 Provide final report indicating system performance as compared to factory
specifications.

.6 Submit test results on standard forms to Departmental Representative for
approval.

7 Provide necessary instruments and equipment to demonstrate that:

a) Circuits are continuous and free from short circuits and grounds.
b) All circuits are connected according to applicable wiring diagrams.

) All circuits perform the designated functions in the sequence and manner
intended.

d) All circuits are operating correctly by:

A Energizing and operating each circuit at each brightness not less
than 10 times.

2 Energizing and operating each circuit at full load for a continuous
period of not less than eight hours.
.8 ASLC Megger Testing
A Provide instruments, meters, equipment and personnel required to conduct tests
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at the beginning, during and at conclusion of project. Instruments, meters and
equipment used in the work to be calibrated. Provide proof of calibration for
Departmental Representative's review.

Execute all megger testing in the presence of the Departmental Representative
and submit written results.

Prior to start of work, measure and record resistance to ground of existing airfield
series circuits which will be affected by this work but will remain either fully or
partially at the conclusion of the project. Ensure results are submitted in written
form within 1 week of testing.

At conclusion of work, measure and record resistance to ground on existing
airfield series circuits which are affected by this work.

For entirely new airfield series lighting circuits the Megger results using a 5kV
tester must indicate a resistance to ground of the new installation not less than
1GOhm.

For partially replaced airfield series lighting circuits (where only one section of
cabling is replaced with new), isolate the new section of cabling and megger test.
The Megger results using a 5kV tester must indicate a resistance to ground of
the new installation not less than 1GOhm.

Note the ambient temperature, weather conditions and soil conditions at the time
of test.

9 EDGE LIGHTING SYSTEMS

A

Check all pull pits, isolating transformers, primary, secondary, counter poise and
ground connections.

Confirm all light fixtures are functioning and ensure that all are properly aimed
and aligned.

Ensure that the runway edge light circuit components are interleaved between
the two circuits as shown on the drawings.

Provide services of factory authorized technician to perform final testing and
commissioning of the edge lighting system complete with verification of aiming,
alignment and control.

.10 PAPI SYSTEMS

A

Provide services of factory authorized technician to perform final testing and
commissioning of the PAPI system. The PAPI systems must be commissioned
by manufacturer authorized technicians with the proper knowledge and
experience to commission the systems.

Confirm the anti-frost protection system correct operation.

Confirm the correct operation and configuration of the integrated anti-frost heater
system. Recommission / recalibrate existing constant current regulator as
required. Temporarily activate the anti-frost configuration to demonstrate correct
operation then de-activate. Ensure Departmental Representative is trained in
how to activate the anti-frost configuration. Provide instructions in
commissioning report and attach instructions to the PAPI constant current
regulators.
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3

Perform ground survey check in accordance with Transport Canada Advisory
Circular AC 300-006 to verify aiming and document results in commissioning
report.

Demonstrate the automatic shutoff feature that activates when one of the PAPI
units goes too far out of alignment by adjusting the aiming of one of the units
outside of tolerance. Ensure that the other units turn off. Re-aim the adjusted
unit correctly and verify that the PAPI light units turn back on.

Submit report from factory authorized technical which declares that the PAPI
system is installed according to the manufacturer’s instructions and is suitable for
operational use.

A1 CONSTANT CURRENT REGULATORS

A

Retain the services of the original equipment manufacturer authorized technician
to commission the constant current regulators and/or recalibrate existing
constant current regulators to suit the load of the new circuits.

Submit commissioning report from manufacturer authorized technician declaring
that the regulators are properly commissioned as suitable for use in operation

Calibrate and adjust the settings of constant current regulators including
adjusting the output transformer taps as necessary/applicable and as applicable
to suit the loading of the lighting system.

Ensure the supply voltage corresponds to the input tap. Check that the open
circuit protector de-energizes the circuit within 2 or 3 seconds when load is
disconnected.

Recommission / recalibrate existing constant current regulator as required to
implement the LED integrated anti-frost heating

If the Contractor does not have sufficient demonstratable experience and
knowledge to calibrate and commission the constant current regulator the
Contract shall require that the device is commissioned by a manufacturer
technician.

A2 AIRFIELD LIGHTING CONTROL SYSTEM

A Verify the functionality of all manual switches and ARCAL control.

2 Ensure all new systems operate as intended and as the previous systems were
operating

3 Retain the edge lighting and/or PAPI supplier to provide verification
commissioning of the control system to ensure that all lighting systems are
operated as required. Submit commissioning report documenting the tests
performed to verify functionality prior to activation of the lighting

A4 Ensure all wind cones and illuminated guidance signs illuminate when their
respective circuit is energized. Ensure that the illumination remains at a constant
brightness when circuit currents are varied.

A3 Ensure all wind cones and illuminated guidance signs illuminate when their respective

circuit is energized. Ensure that the illumination remains at a constant brightness when
circuit currents are varied.

14 RTIL

A
2

Ensure that the RTIL units operate and are controlled correctly.

Ensure that the RTIL units are properly aimed.

END OF SECTION 16 30 00
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1.0
11

2.0
2.1

2.2

2.3

2.5

GENERAL

This Section covers items common to Sections of Division 16 and all other applicable specified
electrical works

PRODUCTS

AIRFIELD SERIES LIGHTING CABLE (ASLC)
A Referred to as ASLC or primary cabling on drawings
2 To CSA C22.2 N0.179.
3 Single conductor stranded soft drawn copper, #8 AWG, 5000Volt, cross linked

polyethylene insulation and jacket.
Ozone and discharge resistant insulation / jacket

Shop drawing to indicate recommended maximum pulling tension.

AIRFIELD GROUND COUNTERPOISE WIRE

A

Single conductor #8 AWG, soft drawn copper wire:

A Solid bare for direct burial as counterpoise above raceways for airfield lighting
circuits.

AIRFIELD ISOLATING TRANSFORMERS AND CONNECTORS

4

Transformers and primary connectors to be insulated for 5000V.

Transformers and all connections to be completely waterproof and suitable for mounting
in any type of pullpit.

Transformers must be designed to allow continuous operation with the secondary open
circuited, short circuited or with a lamp in place.

Transformers to be epoxy encapsulated complete with factory installed primary and
secondary leads and shall conform to CSA spec. C22.2 180-M. Ensure secondary lead is
equipped with a FAA L-823 receptacle.

Connections shall conform to Transport Canada spec. K-255 and shall be suitable for
5kV non-screened cable and shall match the transformer manufacturer.

Transformer rating: as indicated, 6.6A primary, 6.6A secondary, 60Hz.

A Taxiway and apron junction edge lights = 10/15W

Confirm all transformer sizes are rated as recommended by load equipment
manufacturer.

Acceptable manufacturer: Amerace or approved equal.

AIRFIELD PRIMARY PLUG AND RECEPTACLE CONNECTORS

A

Primary plug and receptacle connector kit, straight type, one male plug, one female plug,
for use with isolating transformer or use for separable straight splice of #8 AWG primary
cable.

Rated 25 A continuous, 5000V to ground/earth.
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3 Molded from compounded EPDM rubber resistant to sunlight and ozone.

4 To connect primary cable to isolating transformers use Amerace #54 Super connecting
kits. Consult the connector manufacturer to obtain connectors specifically sized for the
type of series cable used to ensure a snug, watertight fit.

5 Cover all separable primary connectors with a heat shrink kit specifically designed for
airfield lighting primary connectors.

.6 Acceptable Manufacturer: Amerace (54 Super Kkits).
2.6 AIRFIELD SECONDARY PLUG AND RECEPTACLE CONNECTORS

A Secondary male plug connector kit to field assemble secondary extension using 2
conductor #12 AWG type SOW secondary cable, length to suit.

2 Secondary female receptacle connector kit to field assemble secondary extension using
2 conductor #12 AWG type SOW secondary cable, length to suit.

3 Ensure connector is sized correctly to cable diameter to ensure watertight seal.

4 Factory assembled secondary extensions to be minimum 1.2m long #12 AWG type
SOW, two conductor cable terminated with male connector on one end and female
connector on the other end. Exact length to suit distances between light fixtures and
pullpits.

5 Acceptable Manufacturer: Amerace Ltd.

2.7 OTHER MATERIAL

A Circuit markers:

A Lamacoid reading: "CCT #", where # indicates circuit number as indicated.
2 Ty-wraps: black, weather-resistant, 0.3" wide x length to suit to fasten:

A Secondary cables.

2 Lamacoid cable markers to cables.

3 Acceptable Material: Thomas & Betts Cat. No. TY37MX (No substitution).
3 Tape: PVC type:

A Acceptable material (No substitution)

A PVC type: 3M Scotch Super 88
2 Rubber type: 3M Scotch 130C
3 EXECUTION

3.1 INSTALLATION OF AIRFIELD PRIMARY ASLC CABLES

A Install the primary cables in accordance with applicable sections of this specification and
along the routes shown on the layouts. Refer to the drawings for trench configuration
details.
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2 Install all primary cable in raceways as shown on Contract drawings. Ensure that an
ample amount of cable pulling lubrication is used and that cable maximum pulling tension
is not exceeded. Ensure that cable insulation is not damaged during installation.

3 Make all connections using approved connectors as indicated in specifications. Ensure
that all splices and connections are accessible and not located within raceways.

A4 Leave a 600 mm loop of loose cable at each connection so as to avoid mechanical
tension on the connector. Make a 600mm loop of any ASLC going straight through pulpit
and leave neatly coiled inside pull pit.

5 Carefully install connector according to manufacturer's instructions. Ensure that the
mating surfaces between plugs and receptacles are kept dry and clean. Take specific
care to ensure that the connector elements are completely mated and inserted until all air
has escaped.

.6 Install a cable circuit marker on each cable end and on all cables running through pullpits
or manholes. All cables to be labeled wherever they are visible.

v Install a ground counterpoise wire above raceway for all runs of airport lighting series
circuits including primary and secondary cabling.

3.2 AIRFIELD ISOLATING TRANSFORMER INSTALLATION

A Install isolating transformer(s) of proper rating inside as detailed on the drawings and/or
recommended by the secondary load manufacturer.

2 Make connections to primary and secondary cables and ground counterpoise.
3.3 INSTALLATION OF AIRFIELD GROUND COUNTERPOISE

A Install the 1/C #8 ground counterpoise wire with all runs of primary series lighting and
secondary cables in or above raceway as indicated on the drawings.

2 An acceptable alternative to running a ground counterpoise above each ASLC raceway is
to run counterpoise wire in a zig-zag pattern crossing cables at 300mm intervals when
outer cables in trench are more than 150mm apart.

3 Use 1/C #8 solid SDBC wire above series cables in raceway and above spare ASLC
raceways.

4 Use 1/C #8 TWU green with series cable pulled in duct banks.

5 Use appropriate ground connector and connect the counterpoise wire to:
A the power supply system common ground. Ensure electrical code requirements

are met for bonding of the counterpoise to the source ground.

2 Each light unit anchor / mounting hardware
3 Each isolating transformer

4 Each ground rod

5 All other ground wires in the same trench

.6 Each pullpit lid
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7 All other locations indicated in the drawings

.6 Counterpoises to be connected to separate crimps rather than all terminated to the
ground stud of the isolation transformer.

3.4 INSTALLATION OF AIRFIELD SECONDARY CABLES

A Make connections using approved connectors as indicated in specifications.

2 Connect to isolating transformer secondary outlet.

3 Leave a 600 mm loop of loose cable at connection to transformer.

A4 Install secondary cables through edge light fixture support columns such that they are not

exposed above grade

END OF SECTION 16 31 00
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1.0
11

2.0
2.1

2.2

2.3

GENERAL

This Section covers items common to Sections of Division 16 and all other applicable specified
electrical works

PRODUCTS
ANGLE IRON ANCHOR STAKES

A

2

Hot-dipped galvanized steel, size 50mm x 50mm x 6.4mm thick, length as shown on the
drawings. Complete with cast aluminum stake head to secure the end of the secondary
fixture cable and allow it to pass through the breakable coupling and into the light fixture
without the use of clips, clamps or screws.

Acceptable manufacturer: ADB-Safegate, Eaton/Crouse Hinds or approved equal.

BREAKABLE COUPLINGS

A

2

3

All breakable couplings are to be installed and supplied as new.

Aluminum, Transport Canada type, length to suit as shown on Contract drawings,
60.3mm outside diameter c/w 2" NPT thread for mounting of elevated edge lighting
fixtures on pull pit lids and/or anchor stakes.

Acceptable manufacturer: ADB-Safegate, Eaton/Crouse Hinds or approved equal.

TAXIWAY AND APRON EDGE LIGHTS

A

Light unit shall be LED based, suitable for angle iron stake mounting, complete with
center-exit connecting cord and male plug connector, support column, stainless steel
hardware, 50mm diameter frangible coupling, and retroreflective tape on support column.

Fixture shall be supplied complete with an optical assembly producing the required
photometric distribution to Transport Canada TP312, 5th Edition specifications for
medium intensity taxiway edge lighting. Fixture height to be as detailed on the drawings.

The LED edge light fixtures shall conform to the requirements of FAA Advisory Circular
150/5345-46 (current edition) “Specification for Runway and Taxiway Light Fixtures” and
“FAA Engineering Brief No. 67 “Light Sources other than Incandescent and Xenon for
Airport Lighting and Obstruction Lighting Fixtures.” The LED fixture shall be ETL (or
equivalent) certified to comply with TP 312 5" Edition and ICAO Annex 14

The light source shall be an electroluminescent diode assembly. To ensure reliability, a
single LED type shall be used in the light source. The lifetime of the LED shall be a
minimum of 56,000 hours at full intensity and more than 150,000 hours in actual
operating conditions. To ensure optimum daytime visibility, the optical emitting lens shall
use aviation glass.

The light fixture, without heater, shall operate on a 6.6A circuit at 60Hz using an
appropriately-sized isolation transformer. The fixture shall be designed to operate with up
to a 30/45W, 6.6A (secondary) isolation transformer. For increased efficiency, the fixture
shall alternatively operate with a 10/15W, 6.6A (secondary) isolation transformer that
meets all applicable requirements of AC 150/5345-47. The fixture load shall be no more
than 12VA. The CCR load (which includes isolation transformer losses) shall be no more
than 19VA.

The fixture shall have an adjustment mechanism that allows +4.5° vertical adjustment in
the field. It shall be possible to install the lights on existing circuits in addition to, or in
replacement of, conventional incandescent or halogen lights without having to change
any other element (CCR, primary and secondary cabling, series isolation transformer,

Avia NG Project No. 18-0053-00



Churchill Airport Airfield Light Fixtures & Accessories Section 16 32 00
Airfield Electrical Rehabilitation Page 2
Phase 1 — Runway 07-25 & Taxiway B

.10
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A2

A3
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A5

etc.). The fixture light output shall match quartz-incandescent fixtures at all brightness
levels on a 3-step or 5-step regulator. The required beam color shall be obtained without
the use of a color filter.

It shall be possible to easily remove the top optical assembly without the use of tools.
Exterior, hard to remove, rubber type elements (that are subject to UV degradation; attack
by rodents, fire ants, birds, etc.) shall not be used to hold the top optical assembly on.
The fixture electronics shall be mounted inside the LED chamber to provide optimum
protection from water and ice. The fixture shall use robust, solid-state internal devices
that withstand damage if the fixture is knocked over.

The fixture shall have a low-profile design with a maximum O.D. of 3.75 inches to reduce
the risk of damage due to jet blast. The overall fixture height shall be as detailed on the
drawings.

Taxiway and apron edge light fixture colour to be blue, symmetrical and in accordance
with TP312 5t Edition requirements.

All electronics shall be housed within IP67 rated enclosure.

Apron junction light fixture colour to be yellow, symmetrical and in accordance with TP312
5th Edition requirements.

Fixtures to maintain a high power factor over their entire brightness range.
Installation of fixtures shall include aiming, leveling and testing of all fixtures.

Acceptable manufacturer: Eaton/Crouse Hinds or approved equal.

2.4 ELEVATED MEDIUM INTENSITY LED RUNWAY EDGE LIGHTS

A

Light unit shall be LED based, angle iron stake mounting, complete with center-exit
connecting cord, male plug connector, support column, stainless steel hardware, 50mm
diameter frangible coupling and retroreflective tape on support column.

Fixture shall be supplied complete with an optical assembly producing the required
photometric distribution to Transport Canada TP312, 5" Edition specifications for medium
intensity runway edge lighting. Fixture height to be as detailed on the drawings.

The LED edge light fixtures shall conform to the requirements of FAA Advisory Circular
150/5345-46 (current edition) “Specification for Runway and Taxiway Light Fixtures” and
“FAA Engineering Brief No. 67 “Light Sources other than Incandescent and Xenon for
Airport Lighting and Obstruction Lighting Fixtures.” The LED fixture shall be ETL (or
equivalent) certified to comply with TP 312 and ICAO Annex 14, Vol. 1, para. 5.3.17.

The light source shall be an electroluminescent diode assembly. To ensure reliability, a
single LED shall be used in the light source. The lifetime of the LED shall be a minimum
of 56,000 hours at full intensity and more than 150,000 hours in actual operating
conditions. To ensure optimum daytime visibility, the optical emitting lens shall use
aviation glass.

The light fixture, shall operate on a 6.6A circuit at 60Hz using an appropriately-sized
isolation transformer. The fixture shall be designed to operate with up to a 30/45W, 6.6A
(secondary) isolation transformer.

For increased efficiency, the fixture shall alternatively operate with a 10/15W, 6.6A
(secondary) isolation transformer that meets all applicable requirements of AC 150/5345-
47. The fixture load shall be no more than 20VA. The CCR load (which includes isolation
transformer losses) shall be no more than 27VA.
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The fixture shall have an adjustment mechanism that allows +4.5° vertical adjustment in
the field. It shall be possible to install the lights on existing circuits in addition to, or in
replacement of, conventional incandescent or halogen lights without having to change
any other element (CCR, primary and secondary cabling, series isolation transformer,
etc.). The fixture light output shall match quartz-incandescent fixtures at all brightness
levels on a 3-step or 5-step regulator. The required beam color shall be obtained without
the use of a color filter.

It shall be possible to easily remove the top optical assembly without the use of tools.
Exterior, hard to remove, rubber type elements (that are subject to UV degradation;
attack by rodents, fire ants, birds, etc.) shall not be used to hold the top optical assembly
on.

The fixture electronics shall be mounted inside the LED chamber to provide optimum
protection from water and ice. The fixture shall use robust, solid-state internal devices
that withstand damage if the fixture is knocked over.

The fixture shall have a low-profile design with a maximum O.D. of 3.75 inches to reduce
the risk of damage due to jet blast. The overall fixture height shall be as detailed on the
drawings.’

Edge light fixture colour to be white or white/yellow as detailed on the drawings.
Fixtures to maintain a high power factor over their entire brightness range.
Include the supply of one (1) aiming/levelling device for the edge lights.
Installation of fixtures shall include aiming, leveling and testing of all fixtures.

Aproved manufacturer: ADB-Safegate, Eaton/Crouse Hinds or approved equal.

25 ELEVATED MEDIUM INTENSITY LED THRESHOLD / END LIGHTS

A

Light unit shall be LED based, pullpit lid mounted complete with center-exit connecting
cord, male plug connector, support column, stainless steel hardware, 50 mm diameter
frangible coupling retroreflective tape on support column. Fixture height to be as detailed
on the drawings.

Fixture photometric output, colour and pattern shall meet the requirements of Transport
Canada Standard TP312, 5™ Edition for a medium intensity threshold light.

The LED edge light fixtures shall conform to the requirements of FAA Advisory Circular
150/5345-46 (current edition) “Specification for Runway and Taxiway Light Fixtures” and
“FAA Engineering Brief No. 67 “Light Sources other than Incandescent and Xenon for
Airport Lighting and Obstruction Lighting Fixtures.” The LED fixture shall be ETL (or
equivalent) certified to comply with TP 312, 5% Edition for a medium intensity threshold
light.

The light source shall be an electroluminescent diode assembly. To ensure reliability, a
single LED shall be used in the light source. The lifetime of the LED shall be a minimum
of 56,000 hours at full intensity and more than 100,000 hours in actual operating
conditions.

The light fixture, shall operate on a 6.6A circuit at 60Hz using an appropriately-sized
isolation transformer. The fixture shall be designed to operate with up to a 30/45W, 6.6A
(secondary) isolation transformer. For increased efficiency, the fixture shall alternatively
operate with a 10/15W, 6.6A (secondary) isolation transformer that meets all applicable
requirements of AC 150/5345-47. The fixture load shall be no more than 15VA. The CCR
load (which includes isolation transformer losses) shall be no more than 27VA.
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The fixture shall have an adjustment mechanism that allows +4.0° vertical adjustment in
the field. It shall be possible to install the lights on existing circuits in addition to, or in
replacement of, conventional incandescent or halogen lights without having to change
any other element (CCR, primary and secondary cabling, series isolation transformer,
etc.). The fixture light output shall match quartz-incandescent fixtures at all brightness
levels on a 3-step or 5-step regulator.

It shall be possible to easily disassemble the fixture without the use of tools. Exterior,
hard to remove, rubber type elements (that are subject to UV degradation; attack by
rodents, fire ants, birds, etc.) shall not be used.

The fixture electronics shall be mounted inside the LED chamber to provide optimum
protection from water and ice. The fixture shall use robust, solid-state internal devices
that withstand damage if the fixture is knocked over.

The fixture shall have a low-profile design with a maximum O.D. of 6.55 inches to reduce
the risk of damage due to jet blast. The overall fixture height shall be as detailed on the
drawings.

Threshold/end light fixture colour to be red/green bi-directional.

Fixtures to maintain a high power factor over their entire brightness range.

Include the supply of one (1) aiming/levelling device for the lights.

Installation of fixtures shall include aiming, levelling and testing of all fixtures.

Approved Manufacturers: ADB Safegate EMIS model or approved equal.

2.6 LED PRECISION APPROACH PATH INDICATORS (PAPI)

PAPI system to meet Transport Canada Aerodrome Safety Circular ACS 2002-014 dated
2002.03.26, "Operation and Modification Options for Precision Approach Path Indicator
(PAPI) Units". The LED PAPI shall conform to the requirements FAA Advisory Circular
150/ 5345-28 (latest revision), “Precision Approach Path Indicator Systems.” The LED
PAPI shall be ETL certified. PAPI system photometric output to meet TP312, 5th Edition.

To ensure reduced energy consumption and reduced maintenance requirements, each
PAPI Light Unit shall use a Light Emitting Diode (LED) assembly. To maximize optical
efficiency, the optical system shall consist of a sealed optical chamber. The LED
assembly and front glass shall be easily replaceable without requiring Light Unit re-
calibration.

The optical chamber shall be protected from sandblasting by a separate, hardened front
glass which is digitally controlled and is designed to ensure that the outer glass is clear of
frost/dew within 3 minutes over a temperature range of -21 °C to +55 °C (-6 °F to -40 °F),
4 minutes over a temperature range of -39 °C to -22 °C (-38 °F to -8 °F), and 5 minutes
over a temperature range of -55 °C to -40 °C (-31 °F to -40 °F). There shall be a setting
which allows the units to heat the front glass on CCR Steps 1 & 2 without the PAPI lights
being on to allow for assurance that the outer glass is clear of frost/dew at all times.

PAPI system to include:

A Four PAPI light units per PAPI bar.
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2 Input power required by the PAPI shall be 550VA maximum.

3 The light units shall be powered via a 3 step (6.6A) or 5 step (6.6A) airfield series
circuit. Each LED PAPI Light Unit shall require only one [6.6A/6.6A] 200W
(maximum) isolation transformer.

4 Each light unit shall include a control board with associated tilt sensor
electronics. The Light Unit shall have a visual display on the exterior that shows
the actual light unit angle. The visual display shall also have the capability to
display the horizontal (zero) setting of the light unit. Tilt sensors containing
mercury shall not be used.

5 Each light unit shall be constructed as follows:

The light unit shall be made from folded aluminum sheet fully protected against
corrosion. It shall be fully weatherproof. For ease of alignment, the PAPI Light
Unit shall be mounted using only three mounting legs. Precision elevation
adjustment shall be possible in less than 10 minutes per unit, making use of the
visual display incorporated into each light unit.

.6 The system shall include an interconnection cable kit and one hard-copy
instruction manual (per system). The manufacturer shall also have a
downloadable electronic version of the manual available on their web site.

7 PAPI light units rated for operation in a temperature range of -55°C to +55°C .

.8 Secondary connectors connected to lamps.

9 PAPI lens protective cover.

.10 Breakable couplings and floor flange fittings to attach PAPI light unit to transition
plate.

A1 Transition plate to fasten PAPI light unit to anchor bolts. Transition plate to
include for the following:

A1 Lateral adjustment of the PAPI unit.
2 2° azimuthal adjustment.

A2 Mounting legs:

A1 Use 2" galvanized EMT, length as required for PAPI mounting height as
indicated on drawings.
5 Accessories:
A One can of enamel touch up paint, CGSB colour No. 508-101, international
orange.
.6 Other Materials:
A 2" galvanized EMT
2 Airfield series lighting cable:
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3 Secondary cable: two conductor #12 AWG type SOW.
A4 Ground counterpoise wire

5 Ground rod.

.6 Isolating transformer: 200 W, 6.6A/6.6A

g Polyethylene pullpit:

.8 Primary connector.

9 Secondary connector

.10 Cable ties: to
A1 Concrete footings.

7 Approved Manufacturers: ADB Safegate or approved equal.

2.8 PAPI HELICAL ANCHOR

A To be designed by Professional Structural Engineer licensed in Manitoba and stamped
that it meets the requirements to support the structure and prevent frost heaving. Submit
shop drawing for approval complete with stamp prior to ordering / installation.

2 Welding per CSA W59-13

3 Steel shall be Grade B ASTM A36 or equivalent hot rolled carbon steel.

4 Hot dip galvanized after welding per CSA G164.M1981.

5 Designed for top plate compatibility for of manufacturer supplied transition plate.

.6 The Contractor will be required to conduct bore holes and soil geotechnical investigation

to assist in determining soil conditions for designing the screw anchors.

7 If local existing condition do not allow for the installation of helical anchors then the use of
an alternative concrete caisson will be required. Final design of alternative foundation to
be determined based on local conditions determined on site and approved by
Departmental Representative.

.8 Acceptable Product: Valmont West Coast Engineering or approved equal

2.8 OTHER MATERIAL

A Anti-seize compound:
A Acceptable material: Bostik Never-Seize No. NSBT-16 or Loctite No. 767.
3 EXECUTION

3.1 STAKE MOUNT EDGE LIGHT INSTALLATION

A1 Install new edge lights, as indicated on the drawings.
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At approximate positions indicated and at exact locations as measured on site, install
light unit anchor stake set plumb and vertical with the groove of the breakable coupling at
same elevation as adjacent ground surface. Do not obstruct the break-off groove with
pavement or soil. Auger out a hole to accommodate installation of stake.

Ensure stakes are exactly plumb and true. Ensure stake heads do not protrude above
surrounding finished grade.

Assemble in accordance with the manufacturer’'s instructions. Use ample amounts of
anti-seize compound when assembling fixture. When threading frangible coupling into
stake head do not use a wrench or pliers — hand tighten only. Frangible coupling must be
removable from stake head but must be secure and tight.

For hard wired light connect isolating transformer secondary lead to light unit cord
assembly by means of disconnecting plug and receptacle.

Level and align the light unit as recommended by manufacturer.
Install lamp of proper rating as indicated.

Install lens as indicated and aim as instructed by manufacturer.

3.3 PAPI INSTALLATION

A

.10

A1

12

Install ASLC cables as loop circuits for power supply to isolating transformers along the
route indicated.

Pull in FRE conduit as indicated.

Install isolating transformers, 200 W (or as otherwise recommended and supplied by the
manufacturer) 6.6A /6.6A at locations indicated on drawings.

Place in pull pits as indicated.

Assemble PAPI light units following manufacturer’s instructions.

Install helical anchor or concrete foundation

Install PAPI units on concrete base or helical anchor using transition plate as indicated
Install and cut legs from 2" galvanized EMT, length as required, to provide PAPI light
beam elevation as indicated in the electrical details section of the drawings. To be

verified by the Departmental Representative during construction.

Install 2C#12 SOW secondary cables from the isolating transformers as indicated.
Fasten SOW cables to inside of rear leg assembly of each unit, using black nylon ties.

Install ground rods as indicated. Make connections to ground rods and equipment
housings using 1/C #8 SDBC wire and suitable ground connector.

Identify "A", "B", "C" and "D" PAPI units with lamacoid tags (black face with white core)
with indicated angular setting angles.

Touch up paint finish with enamel, CGSB colour No. 508-101, international orange.
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13 Set the dip switch setting which allows for permanent frost prevention. Ensure that the
constant current regulator powering the PAPI system output low voltage (step 1 or 2) to
the PAPIs at all times.

14 Install the PAPI junction box and communication wires as indicated in the Drawings.
PAPI communication cables to be routed in dedicated raceway between individual light

unit pull pits and connected to junction boxes within pull pits. Ensure that the PAPI units
automatically shut off should one of them go too far out of alignment.

END OF SECTION 16 32 00
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1.0 GENERAL

1.1 This Section covers items common to Sections of Division 16 and all other applicable
specified electrical works

1.2 Refer the Plan of Construction Operations for additional details related to the project
scheduling.
1.3 Refer to all other sections of the Specification for applicable supplemental requirements.

2.0 PRODUCTS
21 INTERNALLY ILLUMINATED AIRFIELD GUIDANCE SIGNS

A The LED signs shall conform to the requirements of Transport Canada Aerodrome
Standards and Recommended Practices specification TP 312E 5% Ed. A Letter of
Attestation from an independent testing authority shall be available for the LED signs and
must be submitted upon request.

2 The LED sign shall have a visible Face Height of 600mm with a Legend Height of
400mm. To ensure compliance with legend spacing requirements, the LED sign shall be
available in visible panel widths from 700mm to 3700mm. To minimize acquisition and
installation costs, each LED sign shall be available as either single face or double face.
Use of two separate signs for double-sided messages is not allowed.

3 The sign light source shall utilize individual Light Emitting Diode (LED) assemblies. To
ensure long LED life and high lumen maintenance, individual LEDs shall be mounted
directly on a heatsink panel and be widely spaced.

A4 The LED sign must maintain constant brightness at all Constant Current Regulator (CCR)
step settings. To minimize spare parts needs, the same LED DC power supply circuit
shall properly operate when powered from either a 4.8A — 6.6A (3-step), a 2.8A — 6.6A (5-
step) or a 5.5A (1-step) 50 or 60Hz series circuit.

5 The LED sign shall be designed to operate in an ambient temperature range of -55°C to
+55°C (-55°F to +131°F).

.6 Isolation transformer secondary power wiring shall be routed out the bottom of the sign or
bottom of externally mounted power supply enclosure.

g The sign shall include an On/Off switch that bypasses the isolation transformer secondary
current during maintenance activities.

.8 To ensure maximum pilot visibility, the sign shall have a flat, vertical face and shall have
illumination uniformity exceeding TP 312E 5% Ed luminance requirements. The sign face
shall be a translucent color (white, yellow or red) according to the sign application type.
The sign shall not use panel dividers on continuous messages. However, the sign shall
have the capability of including panel dividers between different types of messages in
order to minimize replacement cost if a panel needs to be changed.

9 The sign shall use a bolted structure to provide for easy field repair/refurbishment and to
reduce repair costs. The LED signs shall be able to withstand wind loads of 322 kph (200
mph) minimum and the sign frangible couplings shall break before the wind loading
reaches 480 km/h (300 mph).
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.10

A1

A2

A3

14

15

.16

A7

.18

19

.20

The LED signs shall be available in taller overall heights of [48” (1219mm)] [60”
(1524mm)] [72” (1829mm)].

For each sign, include required frangible mounting legs, length as indicated in drawings,
to the underside of the sign, number determined by sign length and manufacturer’s
design.

Cast aluminum mounting flanges to attach mounting legs to concrete pad footing or
transition plate. Include necessary anchor bolts, stainless steel nuts, bolts and washers.

To maximize maintenance personnel safety, there shall be no more than 240vdc at any
point inside the sign. In addition, the LED power supply circuit shall output a regulated
DC current.

Individual sign LEDs shall be wired in a series/parallel combination that allows for
redundancy in case of one or two consecutive LED failures.

The LED DC power supply circuit shall impose a low load (VA) on the CCR and shall be
mounted internally on the upper portion of the sign or externally in a separate enclosure.
The LED power supply unit shall meet or exceed an IP66 rating for moisture and debris
ingress protection.

Each sign shall consume a maximum of 250VA and require no more than one isolation
transformer with a maximum rating of 200W while operating on 3 or 5 step circuits at any
brightness step. For each sign, include the required isolating transformers determined by
the manufacturer’s design.

The LED power supply circuit shall not require field calibration. The LED sign shall have
an input Power Factor >0.98 as measured on the secondary side of the L-830 or L-831
isolation transformer. Both the input maximum VA load and the maximum load imposed
on the CCR shall be shown on the catalog sheet included with the submittal documents.

The sign box enclosure shall meet or exceed P54 rating for moisture and debris ingress
protection.

The LED power supply units shall have a warranty of 4 years minimum.

Approved manufacturers: Eaton/Crouse Hinds PRO APF AGS LED model or approved
equal

3 EXECUTION

3.1 INSTALLATION OF ILLUMINATED GUIDANCE SIGNS

A

Locate new sign as detailed on the Site Plan drawings. Ensure indicated guidance sign
location dimensions are met to +/- 25mm and are not less than that indicated

Install concrete pad footings at locations to suit guidance sign dimensioned locations as
indicated.

Install granular apron as indicated.
Install support flanges, support legs and sign box on concrete pad.

Supply and install pulpit c/w 50mm rigid PVC conduit for secondary cabling as indicated.
Install weatherhead at surface.
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.6

.10

A1

A2

Install ground rod. Install ground connector at ground rod and ground cable. Make
ground connections to new sign using ground connections supplied with sign.

Supply and install on site fabricated 2C#12 AWG secondary extension leads complete
with secondary connectors, approximate length of 1500mm, one for each isolating
transformer.

Make secondary connections to secondary cable leads supplied with new guidance sign.

Supply and install new primary connectors at pulpit end of new ASLC cabling and
terminate to isolating transformers.

Supply and install new primary connectors at supply end of new ASLC cabling and
terminate to existing ASLC cabling and isolating transformer at taxi edge.

Once the guidance sign is energized, adjust tap settings on the CVT in accordance with
manufacturer’s instructions if applicable. Ensure constant brightness when primary
circuit current changes.

Complete backfill work and restore grades to match existing.

END OF SECTION 16 33 00
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1.0 GENERAL

11

1.2

13

This Section covers items common to Sections of Division 16 and all other applicable
specified electrical works

Refer the Plan of Construction Operations for additional details related to the project
scheduling.

Refer to all other sections of the Specification for applicable supplemental requirements.

2.0 PRODUCTS
21 WIND DIRECTION INDICATOR

A

Windsocks to be internally lit meeting the frangibility requirements of ICAO Standard
Part 6, Doc 9157, AN/901, and TP312, 5t Edition.

Windsock fabric to be 900mm diameter x 3.6 m long, nylon, treated with water repellent
and equipped with drainage grommets. Color coding to be aviation orange and white in
alternating colour bands meeting Transport Canada and CAR621 requirements. Fabric
support cage to be lightweight aluminum frame, 750mm long.

Rotary swivel mechanism shall incorporate ball bearings sealed against dust and
moisture penetration. The swivel assembly must permit full 360° rotation with precision
vaning for wind direction indication.

Windsocks to be internally illuminated using a LED light element with constant brightness
power supply and isolation transformer, powered by a 6.6A series circuit and providing
the illumination levels specified in TP312, 5" Edition.

Windsock support towers to be 4.9m high, aluminum mast, center hinged with
counterweight, complete with winch mechanism to allow lamp to be lowered to ground
level for servicing or replacement. Painted finish to be powder coated aviation orange
with a 5-year warranty.

The towers shall be suitable for concrete base mounting complete with base flange. The
windsocks are to be frangibly mounted using fuse bolts.

The windsocks shall be equipped with a weatherproof isolation switch to disconnect lamp
power for servicing and a constant brightness transformer.

Provide one (1) removable winch per site.

Approved manufacturers: Millard Towers Ltd., ADB-Safegate or approved equal.

3 EXECUTION

3.1 WIND DIRECTION INDICATOR INSTALLATION

A

o> w N

Assemble windsock and windsock tower in accordance with manufacturer's instruction
and install on base complete with frangible fuse bolts. Ensure concrete footing and
windsock tower base bolt spacing is matched. Fuse bolts must be vertically plumb and
may not be horizontally stressed upon installation.

Install all cables and perform electrical connections as detailed on the drawings.
Drive in ground rod and bond to windsock mast using #6 ground wire as shown.
Install lamp and confirm correct operation of illuminated windsock.

Train the airport personnel on raising and lowering the windsock.

END OF SECTION 16 34 00
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1.0

2.0

21

2.2

2.3

GENERAL

This Section covers items common to Sections of Division 16 and all other applicable specified
electrical works.

Refer the Plan of Construction Operations for additional details related to the project scheduling.
Refer to all other sections of the Specification for applicable supplemental requirements.
PRODUCTS

VOLTAGE POWERED RUNWAY THRESHOLD IDENTIFICATION LIGHTS (RTIL)

Provide a new RTIL system for Runway 25. The RTIL system shall be FAA type L-849V, style A
and consist of two (2) high-intensity, unidirectional, white, flashing LED light units. One (1) unit
shall serve as the primary (master) and one (1) as the secondary (slave). System performance

and operation shall comply with Transport Canada TP312 — 5" Edition specifications.

The light units shall operate at a single intensity (15,000 cd) and be voltage powered from a mini-
substation as detailed on the drawings.

The two (2) LED light units shall be flashed simultaneously with no more than a 20ms separation
and at a rate of 90 +30 flashes per minute.

Each control cabinet shall include a door interlock that deactivates incoming power when the door
is opened.

Operating conditions: Temperature range of -45° to +55°C, wind velocity to 100 knots, all
weather.

Provide a new mini power center for the RTILs comprised of a primary isolating disconnect
switch, step-down transformer, and panelboard, complete with a new support structure.

Acceptable manufacturer: ADB-Safegate. Acceptable alternative: Strobe Approach Lighting
Technology (SALT).

Equipment supply shall include set up, calibration and certification on site by a factory trained
technician.

ISOLATING DISCONNECT SWITCH
Unit to be a 30A. 600VAC, 2 pole, single throw manual starting switch.

Unit to be labelled with lamacoid nameplate to read “RUNWAY 25 RTIL DISCONNECT
SWITCH?”, permanently fastened to the switch enclosure with rivets or screws.

Enclosure to be weatherproof, CSA 3S/3SX type, stainless steel, aluminum, or non-metallic.
Ability for installation of pad lock for lock out procedure when power is disconnected.
Acceptable manufacturer Square D, Cutler-Hammer, Siemens, Bryant or approved equal.
STEP-DOWN TRANSFORMER

Step-down transformer to be single-phase, 600V primary, 120/240V secondary, 60Hz, and be
3kVA power rated.
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2.

3.

2.4

2.5

3

Enclosure to be weatherproof, CSA 4X type, stainless steel.

Transformer must be CSA certified and meet or exceed CSA C802.2 minimum standard level
efficiency values.

Acceptable manufacturer: Rex Power Magnetics, Part No. SC3J-K/EP/E4X. Acceptable
alternatives: Hammond, Marcus, or approved equal.

PANELBOARD

Panelboard is to have a 30A, 120/240V minimum rating, a 15A-2P main breaker, and have a
minimum capacity of 4-2P branch circuits.

Enclosure to be weatherproof, CSA 4X type, stainless steel or non-metallic.

Panelboard must be CSA listed and certified.

Acceptable manufacturers: Eaton, Square D/Schneider Electric, Siemens, or approved equal.

RTIL HELICAL ANCHOR

A To be designed by Professional Structural Engineer licensed in Manitoba and stamped
that it meets the requirements to support the structure and prevent frost heaving. Submit

shop drawing for approval complete with stamp prior to ordering / installation.

2 Welding per CSA W59-13

3 Steel shall be Grade B ASTM A36 or equivalent hot rolled carbon steel.

A4 Hot dip galvanized after welding per CSA G164.M1981.

5 Designed for top plate compatibility for of manufacturer supplied transition plate.

.6 The Contractor will be required to conduct bore holes and soil geotechnical investigation,

to assist in determining soil conditions for designing the screw anchors.
7 Acceptable Product: Valmont West Coast Engineering or approved equal

EXECUTION

3.1 VOLTAGE POWERED RUNWAY THRESHOLD IDENTIFICATION LIGHTS (RTIL) INSTALLATION

A

At approximate locations shown and at exact locations as measured on site, install the RTIL units
complete with their helical anchor foundations and transition plates as detailed on the drawings.

Construct the new support structure as detailed on the drawings for the mini substation and
mount the equipment.

Ensure that both flash heads are installed at the same elevation above the threshold.
Provide all cables, conduits and connectors as detailed on the drawings and as per
manufacturer’s instructions. Install all cables, conduits and connectors in accordance with other

specification sections.

Aim the RTIL's in accordance with Transport Canada TP312 — 5t Edition requirements and
confirm correct operation.
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.6 Restore the surface to match surrounding grade.

END OF SECTION 16 35 00
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1.0 GENERAL

1.1 SECTION INCLUDES

1 Removal of abandoned cables, conduits and ducts.
2 Removal of abandoned electrical pull pits.

3 Removal of existing concrete foundations.
4

.4 Removal of electrical light fixtures, support structures and associated cabling.
1.2 RELATED SECTIONS

Section 01 33 00 - Submittal Procedures.
Section 01 54 50 — Safety Requirements
Section 01 56 10 - Environmental Protection.
Section 01 80 00 - Airports in Use.

N w NPk

.5 Section 31 23 10 - Excavating, Trenching and Backfilling.
1.3 SUBMITTALS

.1 The Contractor shall comply with requirements of Section 01 33 00 - Submittal Procedures,
unless otherwise directed.

1.4 STORAGE AND PROTECTION

.1 The Contractor shall be responsible for the following:

.1 Protect in accordance with Section 31 22 14 - Airfield Grading, and Section 31 23 10 -
Excavating, Trenching and Backfilling.

.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 the
Departmental Representative

1.5 QUALITY CONTROL

.1 General: Unless otherwise directed, the Contractor shall comply with applicable regulatory,
security, safety, environmental and other Airport requirements in carrying out the Work.

2.0 PRODUCTS Not Used.

3.0 EXECUTION

3.1 PREPARATION

.1 The Contractor shall:

.1 Inspect Site with the Departmental Representative and verify extent and location of items
designated for removal, disposal, alternative disposal, recycling, salvage and items to
remain prior to commencement of construction Work.

.2 Locate and protect utilities. Preserve active utilities traversing site in operating condition.
Comply with Section 01 80 00 — Airport in Use, with respect to notification of the
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Departmental Representative and daylighting of existing utilities.

Notify and obtain approval of utility companies before starting demolition.

Prior to start of Work, examine existing conditions and provide adequate means for
carrying out the Work and ensure compliance with airport operations requirements,
security and safety requirements, environmental protection, sequence of operation,
access, etc.

3.2 MISCELLANEOUS REMOVALS

.1 The Contractor shall be responsible for the following:

.1 Removals:

A
2
3

Remove items as indicated.
Do not disturb items designated to remain in place.
In removal of pavements, curbs and gutters:

.1 Square up adjacent surfaces to remain in place by saw cutting or other method
approved by the Departmental Representative.

.2 Protect adjacent joints and load transfer devices.
.3 Protect underlying and adjacent granular materials where appropriate.
In removal of fences and gates, provide substitute fencing for security, if required,

prior to removal and as per plans and specifications. Salvage fence fabric, gate
posts, gates and hardware as per plans and specifications.

When removing pipes i.e. storm drains, subdrains, pipe culverts etc. under existing or
future pavement and other areas, excavate at least 300 mm below pipe invert.
Trench excavation width subject to the Departmental Representative's approval.

In partial or total removal of manholes, catch basins, inlets, electrical utility vaults,
etc. excavate to such extent as to ensure safe demolition and removal of structures.
Neatly remove and clean cover/gratings and frames for salvage or dispose offsite as
specified.

In removal of pavement markings, provide sandblasting, shot-blasting or high-
pressure water blasting equipment to remove painted surfaces as specified or
directed. Method of removal is subject to the Departmental Representative's
approval.

Where Contractor encounters abandoned cables, in areas of excavation, ensure that
cable(s) are not energized and obtain the Departmental Representative’s direction
prior to removal. Contractor to record location of removed cable.

3.3 MILLING / GRINDING PAVEMENT

.1 The Contractor shall be responsible for the following:

.1 Provide a power operated, self-propelled milling machine to:

A
2

3

~

Remove asphalt pavement to the required depth, profile, cross slope, and surface.

Accurately establish profile grades by referencing from either the existing pavement
on from an independent grade control;

Control cross slope;
Apply sufficient down-pressure to plane the milled surface; and

Effective remove cutting from the pavement and preventing dust from escaping into
the air.
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.2 Provide a mechanical sweeper and, as deemed necessary, water truck to control dust.

.3 Provide supplemental equipment as necessary to remove material adjacent to curbs,
railroad crossings, and other areas that cannot be removed by the milling machine.

4 Saw cut perimeter area to be milled/grinded as shown on drawings.

.5 Mill/grind existing asphalt and concrete pavements as required and dispose of resulting
material off or on Airport property, as directed.

.6 Ensure milling/grinding down 5mm to 10mm into lower surface/layer and create a rough
surface.

.7 Use light jackhammers for partial depth removal of concrete pavement.

.8 Prior to paving over milled/grinded areas, clean pavement surface by power broom, flush
and vacuum surface to remove fine debris and dust particles. Pavement must be cleaned
to the satisfaction of the Departmental Representative prior to proceeding with tacking
and paving operations.

3.4 SALVAGE

.1 The Contractor shall be responsible for the following:

.1 Salvage:
.1 Items to be salvaged;
.1 Chain link fee fabric, vinyl fence fabric, gates and gate posts and hardware.
.2 Castiron/ductile iron manhole cover/grating and frames as indicated.
.3 Electrical and other items shown on drawings, or as directed.

.2 Carefully dismantle items containing materials for salvage, clean and stockpile
salvaged materials at suitable locations on airport property and hand over to the
Departmental Representative.

.3 Dispose of or stockpile milled and grinded material as specified or directed by the
Departmental Representative.

3.5 SEALING

.1 The Contractor shall be responsible for the following:

.1 Sealing:

.1 Seal pipe ends and walls of manholes or catch basins as indicated or required.
Securely plug to form watertight seal. Advise the Departmental Representative and
allow time for inspection and approval prior to backfilling.

.2 Seal all saw cuts and joints.
3.6 DISPOSAL

.1 The Contractor shall be responsible for the following:

.1 Disposal:

.1 Dispose of materials not designated for salvage or re-use in Work off airport property,
unless otherwise directed.

.2 Dispose to approved dumping areas and pay for dumping fees.
3.7 BACKFILL

.1 The Contractor shall be responsible for the following:

.1 Backfill and compact trenches, holes, pits and low areas resulting from demolition and
removal work in accordance with Section 31 22 14 - Airfield Grading and Section 31 23
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10 - Excavating, Trenching and Backfilling.

3.8 RESTORATION

.1 The Contractor shall be responsible for the following:

.1 Restore areas and existing works outside areas of demolition to match condition of
adjacent undisturbed areas

.2 Reinstate all disturbed topsoil and grassed areas outside the limits of new pavements
and as a result of demolition and removal.

3.9 CLEANUP

.1 Upon completion of Work, the Contractor shall remove debris, trim surfaces and leave work
site clean.

END OF SECTION 31 02 10
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1.0 GENERAL

1.1SUMMARY

.1 This section defines correction to maximum dry density and takes into account aggregate
particles larger than 4.75 mm.

1.2REFERENCES

.1 American Society for Testing and Materials (ASTM)
.1 ASTM C127 Standard Test Method for Specific Gravity and Absorption of Coarse Aggregate.

.2 ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (600 KN-m/m3)).

.3 ASTM D1557, Test Method for moisture-Density relation of soils and soil aggregate Mixture
Using 4.54 kg Hammer and 457 mm drop.

4 ASTM D4253, Standard Test Methods for Maximum Index Density and Unit Weight of Soils
Using a Vibratory Table.

1.3DEFINITIONS

.1 Corrected maximum dry density is defined as:
1 D=(F1xD1)+ (0.9 xD2xF2)

.2 Where: D = corrected maximum dry density kg/ms3.

F1 = fraction (decimal) of total field sample passing 4.75 mm sieve.
F2 = fraction (decimal) of total field sample retained on 4.75 sieve. (equal to 1.00 - F1)
D1= maximum dry density, kg/m3 of material passing 4.75 mm sieve determined in

accordance with Method D of ASTM D1557.

D2 =  bulk density, kg/m3, of material retained on 4.75 mm sieve, equal to 1000 G where G
is bulk specific gravity (dry basis) of material when tested to ASTM C127.

END OF SECTION 31 05 10
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1.0 GENERAL

1.1 RELATED SECTIONS

.1 Section 01 33 00 — Submittal Procedures.

.2 Section 03 30 00 — Cast-in-Place Concrete.

.3 Section 31 23 10 — Excavating, Trenching and Backfilling.
1.2 REFERENCES

.1 American Society for Testing and Materials (ASTM)

.1 ASTM D 4318, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index
of Soils.

.2 ASTM D 4791, Standard Test Method for Flat Particles, Elongated Particles, or Flat and
Elongated Particles in Coarse Aggregate.

1.3 SAMPLES
.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
.2 Allow continual sampling by Departmental Representative during production.

.3 Provide Departmental Representative with access to source and processed material for
sampling.

.4 Pay cost of sampling and testing of aggregates which fail to meet specified requirements.

2.0 PRODUCTS

2.1 MATERIALS
.1 All materials shall be supplied by the Contractor.

.2 Aggregate quality: sound, hard, durable material free from soft, thin, elongated or laminated
particles, organic material, clay lumps or minerals, or other substances that would act in
deleterious manner for use intended.

.3 Flat and elongated particles of coarse aggregate: to ASTM D 4791.
.1 Greatest dimension to exceed four times least dimension.
Plasticity Index: to ASTM D4318.

Fine aggregates satisfying requirements of applicable section to be one, or blend of
following:

.1 Natural sand.
.2 Manufactured sand.

.3 Screenings produced in crushing of quarried rock, boulders, gravel or slag.

.6 Coarse aggregates satisfying requirements of applicable section to be one of or blend of
following:

.1 Crushed rock.

2.2 SOURCE QUALITY CONTROL

.1 Inform Departmental Representative of proposed source of aggregates and provide access
for sampling at least 4 weeks prior to commencing production.
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.2 If, in opinion of Departmental Representative, materials from proposed source do not meet,
or cannot reasonably be processed to meet, specified requirements, locate an alternative
source or demonstrate that material from source in question can be processed to meet
specified requirements.

.3 Advise Departmental Representative 4 weeks in advance of proposed change of material
source sampling and testing. Cost of sampling and testing associated with a change in
source during the Work shall be borne by the Contractor.

.4 Acceptance of material at source does not preclude future rejection if it fails to conform to
requirements specified, lacks uniformity, or if its field performance is found to be
unsatisfactory.

3.0 EXECUTION

3.1 PREPARATION

.1 Processing

A

Process aggregate uniformly using methods that prevent contamination, segregation
and degradation.

.2 Blend aggregates, if required, to obtain gradation requirements, percentage of crushed
particles, or particle shapes, as specified.

.3 Wash aggregates, if required to meet specifications. Use only equipment approved by
Departmental Representative.

.4 When operating in stratified deposits use excavation equipment and methods that
produce uniform, homogeneous aggregate.

.2 Handling
.1 Handle and transport aggregates to avoid segregation, contamination and degradation.
.3 Stockpiling

.1 Stockpile aggregates on site in locations as indicated unless directed otherwise by
Departmental Representative. Do not stockpile on completed pavement surfaces.
Stockpile aggregates in sufficient quantities to meet Project schedules.

.3 Stockpiling sites to be level, well drained, and of adequate bearing capacity and stability
to support stockpiled materials and handling equipment.

4 Separate different aggregates by strong, full depth bulkheads, or stockpile far enough
apart to prevent intermixing.

.5 Do not use intermixed or contaminated materials. Remove and dispose of rejected
materials as directed by Departmental Representative within 48 hours of rejection.

.6 Stockpile materials in uniform layers of thickness as follows:
.1 Max 1.0 m for coarse aggregate and base course materials.
.2 Max 1.5 m for fine aggregate and sub-base materials.
.3 Max 1.5 m for other materials.

.7 Uniformly spot-dump aggregates delivered to stockpile in trucks and build up stockpile
as specified.

.8 Do not cone piles or spill material over edges of piles.

Do not use conveying stackers.



Churchill Airport Aggregates - General Section 31 05 17
Airfield Electrical Rehabilitation Page 3
Phase 1 — Runway 07-25 & Taxiway B

.10 During winter operations, prevent ice and snow from becoming mixed into stockpile or in
material being removed from stockpile.

3.2 CLEANING
.1 Leave aggregate stockpile site in tidy, well drained condition, free of standing surface water.

.2 Leave any unused aggregates in neat compact stockpiles as directed by Departmental
Representative.

3.3 WEIGHING OF AGGREGATES

.1 Weigh aggregates as required for measurement and payment. Include the cost of weigh
scales, including installation, operation, issuance of weigh tickets, and removal, in the unit
price for items measured by weight.

END OF SECTION 31 05 17
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1.0 GENERAL

1.1 RELATED SECTIONS

Section 01 33 00 - Submittal Procedures.

Section 01 56 10 - Environmental Protection

Section 03 30 00 — Cast-in-Place Concrete.

Section 31 02 10 - Sitework Demolition and Removal

Section 31 05 10 - Corrected Maximum Dry Density for Fill.

o U1 M W N R

Section 31 05 17 — Aggregates: General.

1.2 REFERENCES

.1 American Society for Testing and Materials (ASTM)
.1 ASTM C117, Standard Test Method for Material Finer Than 0.075 mm (No0.200) Sieve in
Mineral Aggregates by Washing.
.2 ASTM C136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
.3 ASTM D422, Standard Test Method for Particle-Size Analysis of Soils.

4 ASTM D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-Ibf/ft 3) (600 kN-m/m 3).

.5 ASTM D1557, Test Method for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-Ibf/ft 3) (2,700 kN-m/m 3).

.6 ASTM D4318, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
Soils.

.2 Canadian General Standards Board (CGSB).
.1 CAN/CGSB-8.2, Sieves, Testing, Woven Wire, Metric.

.3 Canadian Standards Association (CSA)
.1 CAN/CSA-A3000, Cementitious Materials Compendium.
.2 CAN/CSA-A23.1, Concrete Materials and Methods of Concrete Construction.

1.3 DEFINITIONS

.1 Excavation classes: Two classes of excavation will be recognized; Common Excavation and
Rock Excavation.

.1 Common Excavation: excavation of all materials whatever the nature, including topsoil,
borrow, granular base, granular subbase, shale, sandstone, dense tills, hardpan, frozen
materials and partially cemented materials that can be ripped and excavated with heavy
construction equipment.

.2 Rock Excavation: Excavation of material from solid masses of igneous, sedimentary or
metamorphic rock which, prior to its removal, was integral with its parent mass, cannot
be removed by excavation and/or ripping and requires blasting or pneumatic hammer,
and includes boulders or rock fragments having individual size in excess of 1 metre.

.2 Topsoil: material capable of supporting good vegetative growth and suitable for use in top
dressing, landscaping and seeding.

.3 Waste material: excavated material unsuitable for use in work or surplus to requirements.
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Borrow material: material obtained from locations outside area to be graded and required for
construction of fill areas or for other portions of work.

Native material: Existing sand and silt subgrade material including sand and silt with
some/trace gravel and sandstone cobbles, as encountered in the borehole logs enclosed as
Appendix A.

Pavement structure: combination of layers of unbound or stabilized granular subbase, base,
and asphalt or concrete surfacing.

Subgrade elevation: elevation immediately below pavement structure.
Unsuitable materials:

.1 Weak and compressible materials under pavement areas.
.2 Frost susceptible materials within 750 mm of finished grade under pavement areas.
.3 Frost susceptible materials:

.1 Fine grained soils with plasticity index less than 10 when tested to ASTM D4318,
and gradation within limits specified when tested to ASTM D422-63 and ASTM
C136: Sieve sizes to CAN/CGSB-8.1.

Sieve Designation % passing

2.00 mm 100
0.10 mm 45-100
0.02 mm 10-80
0.005 mm 0-45

.2 Coarse grained soils containing more than 20 % by mass passing 0.075 mm sieve.

1.4 SUBMITTALS

A

Samples:
.1 Submit samples in accordance with Section01 33 00 - Submittal Procedures.

1.5 QUALITY ASSURANCE

A

2

Submit design and supporting data for unshrinkable fill and other imported materials at least
2 weeks prior to commencing Work.

Keep design and supporting data on site.

1.6 PROTECTION OF EXISTING FEATURES

A

Protect existing features in accordance with Section 31 02 10 Sitework Demolition and
Removal.

Existing buried utilities and structures:
.1 Size, depth and location of existing utilities and structures as indicated are for guidance
only. Completeness and accuracy are not guaranteed.

.2 Prior to commencing excavation Work, notify Departmental Representative, establish
location and state of use of buried utilities and structures. Contractor or authorities
having jurisdiction to clearly mark such locations to prevent disturbance during Work.

.3 Confirm locations of buried utilities by careful test excavations.

.4 Maintain and protect from damage, water, sewer, gas, electric, telephone and other
utilities and structures encountered.

.5 Where utility lines or structures exist in area of excavation, obtain direction of
Departmental Representative before removing re-routing.

.6 Record location of maintained, re-routed and abandoned underground lines.
.7 Confirm locations of recent excavations adjacent to area of excavation.



Churchill Airport
Airfield Electrical Rehabilitation

Section 3123 10
Page 3

Excavating, Trenching and Backfilling

Phase 1 — Runway 07-25 & Taxiway B

.3 Existing buildings and surface features:

A

Conduct, with Departmental Representative, condition survey of existing buildings, trees
and other plants, lawns, fencing, service poles, wires, rail tracks, pavement, survey
bench marks and monuments which may be affected by Work.

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.

2.0 PRODUCTS

2.1 MATERIALS

A

Granular Subbase and Granular Base: Unless otherwise specified, comply with
applicable requirements of Sections 32 11 19 — Granular Subbase and 32 11 21 —
Granular Base, respectively, and Section 31 05 17 — Aggregates.

Borrow: Material resulting from excavation on site and which is suitable for use as
pavement embankment fill and capping of graded areas. Selected material from
excavations which do not contain weak or compressible materials, and free of rocks
larger than 75 mm, topsoil, cinders, ashes, sods, refuse or other deleterious materials.

Native Material: Material resulting from excavation on site including sand and silt, gravel
and sandstone cobbles.

Unshrinkable fill: proportioned and mixed to provide.

Minimum compressive strength of 0.4 MPa at 28 days.

Minimum Portland cement content of 25 Kg/ms3.

Minimum strength of 0.07 MPa at 24 hours.

Concrete aggregates: to CAN/CSA-A23.1

Portland cement: Type GU.

Slump: 160-200 mm, +- 20 mm.

Comply with applicable requirements of Section 03 30 00 - Cast-in-Place Concrete.

No obhwiN ok

Concrete bedding: to the requirements of Section 03 30 00 — Cast-in-Place Concrete.

Bedding Sand: Concrete Bedding Sand to Section 33 46 17 — Subgrade Drainage
Network.

Clearstone: Clearstone shall comply with Section 31 05 17 — Aggregates — General and
the following requirements:

.1 Clearstone shall be free from flat, elongated or other objectionable particles and
shall be approved by the Departmental Representative prior to construction.

.2 Gradation:

Sieve Size Percent
(mm) Passing
26.5 100

19 90 — 100
12.5

9.5 0-55
4,75 0-10
0.075 0-2.0

.3 Physical Properties:

.1 Absorption: to ASTM C 127, 1.75% max
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.2 Plasticity Index: to ASTM D 4318, 0
.3 Micro-Deval: to ASTM D 6928, 25% max

3.0 EXECUTION

3.1 SITE PREPARATION
.1 Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.

.2 Cut pavement or sidewalk neatly along limits of proposed excavation in order that surface
may break evenly and cleanly in accordance with Section 31 02 10 Sitework Demolition and
Removals.

3.2 TOPSOIL STRIPPING

.1 Strip topsoil to depths as directed by Departmental Representative. Do not mix topsoil with
subsoil.

Stockpile in locations as directed by Departmental Representative.

.3 Dispose of unused topsoil in the stockpiles identified on the drawings. Departmental
Representative may authorize thicker topsoil layers than specified on the drawings outside
of RESA and runway graded areas.

3.3 STOCKPILING

.1 Stockpile fill materials in areas designated by Departmental Representative. Stockpile
granular materials in manner to prevent segregation.

.2 Protect fill materials from contamination.

3.4 COFFERDAMS, SHORING, BRACING AND UNDERPINNING
.1 Obtain permit from authority having jurisdiction for temporary diversion of water course.

.2 Construct temporary Works to depths, heights and locations as indicated or approved by
Departmental Representative.

.3 During backfill operation:

.1 Unless otherwise as indicated or as directed by Departmental Representative, remove
sheeting and shoring from excavations.

.2 Do not remove bracing until backfilling has reached respective levels of such bracing.

.3 Pull sheeting in increments that will ensure compacted backfill is maintained at an
elevation at least 500 mm above toe of sheeting.

When sheeting is required to remain in place, cut off tops at elevations as indicated.
Upon completion of substructure construction:
.1 Remove cofferdams, shoring and bracing.
.2 Remove excess materials from site and restore water courses as indicated and as
directed by Departmental Representative.
3.5 DEWATERING AND HEAVE PREVENTION

.1 Keep excavations free of water while Work is in progress.

.2 Submit for Departmental Representative's approval details of proposed dewatering or heave
prevention methods, such as dikes, well points, and sheet pile cut-offs.
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Avoid excavation below groundwater table if quick condition or heave is likely to occur.
Prevent piping or bottom heave of excavations by groundwater lowering, sheet pile cut-offs,
or other means.

Protect open excavations against flooding and damage due to surface run-off.

Dispose of water in accordance local environmental regulations and in manner not
detrimental to public and private property, or any portion of Work completed or under
construction.

3.6 EXCAVATION

~

© o N o U

.10
A1
A2

A3
14
15

.16

Excavate to lines, grades, elevations and dimensions as indicated.

Remove concrete masonry paving walks demolished foundations and rubble and other
obstructions encountered during excavation in accordance with Section 31 02 10 — Sitework
Demolition and Removals.

Excavation must not interfere with bearing capacity of adjacent foundations.

For trench excavation, unless otherwise authorized by Departmental Representative in
writing, do not excavate more than 30 m of trench in advance of installation operations and
do not leave open more than 15 m at end of day's operation.

Keep excavated and stockpiled materials a safe distance away from edge of trench.

Restrict vehicle operations directly adjacent to open trenches.

Dispose of surplus and unsuitable excavated material in approved location on site or off site.
Do not obstruct flow of surface drainage or natural watercourses.

Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic
matter.

Notify Departmental Representative when bottom of excavation is reached.
Obtain Departmental Representative approval of completed excavation.

Remove unsuitable material from trench bottom to extent and depth as directed by
Departmental Representative.

Correct unauthorized over-excavation as follows:
Fill with Native Material compacted to not less than 95% MPmdd.

Trim, make firm and remove loose material and debris from excavations. Where material at
bottom of excavation is disturbed, compact foundation soil to density at least equal to
undisturbed soil.

Excavation adjacent to existing runways and taxiways shall be carried out without
undermining the existing pavements or other facilities. Protect existing pavements and
facilities and repair any damage to the satisfaction of the Departmental Representative. Any
disturbed areas adjacent to open aprons, taxiways and runways (42.5 m from a taxilane
centerline and 47.5 m taxiway centerline and 90.0 m from runway centerline) to be stabilized
as directed by the Departmental Representative until areas are restored or completed

3.7 BEDDING AND SURROUND OF UNDERGROUND SERVICES

A

Place and compact sand or granular base for bedding and surround of underground
services as indicated.

Place bedding and surround material in unfrozen condition.

Place concrete encasement as indicated under airfield pavements.
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3.8 BACKFILLING

.1 Do not proceed with backfilling operations until Departmental Representative has inspected
and approved installations.

Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.
Do not use backfill material which is frozen or contains ice, snow or debris.

Place backfill material in uniform layers not exceeding 150 mm compacted thickness up to
grades indicated. Compact each layer before placing succeeding layer. For compaction
requirements see Section 31 22 14 - Airfield Grading.

.5 Backfill around installations.
.1 Do not backfill around or over cast-in-place concrete within 24 h after placing of
concrete.

.2 Place layers simultaneously on both sides of installed work to equalize loading.
Difference not to exceed 0.5 m.

.3 Where temporary unbalanced earth pressures are liable to develop on walls or other
structures:

.1 Permit concrete to cure for minimum 14 days or until it has sufficient strength to
withstand earth, compaction pressure and approval obtained from Departmental
Representative or:

.2 If approved by Departmental Representative, erect bracing or shoring to counteract
imbalance, and leave in place until removal is approved by Departmental
Representative.

.6 Place unshrinkable fill in locations as indicated.
3.9 RESTORATION
.1 Upon completion of Work, remove waste materials and debris and trim slopes, correct
defects as directed by Departmental Representative.

Replace topsoil in accordance with Section 32 91 21 — Topsoil and Finish Grading.

.3 Replace pavements in accordance with Sections 32 11 21 — Granular Base, Section 32 11
19 — Granular Subbase, and Section 32 12 16 — Asphalt Paving.

4 Clean and reinstate areas affected by Work as directed by Departmental Representative.

END OF SECTION 31 23 10
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1.0 GENERAL
1.1 RELATED SECTIONS

.1 Section 31 05 10 - Corrected Maximum Dry Density for Fill.
.2 Section 31 05 17 - Aggregate General.
.3 Section 31 23 10 — Excavating, Trenching and Backfilling.

1.2 REFERENCES

.1 American Society for Testing and Materials (ASTM)

.1 ASTM C117, Standard Test Methods for Material Finer Than 0.075 mm Sieve in Mineral
Aggregates by Washing.

.2 ASTM C131, Standard Test Method for Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.

ASTM D1557, Test Method for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000ft-Ibf/ft3) (2,700kN-m/m3).

.5 ASTM D1883, Standard Test Method for CBR (California Bearing Ratio) of Laboratory
Compacted Soils.

.6 ASTM DA4318, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index
of Soils.

.1 Ministry of Transportation — Ontario (MTO) Laboratory = Testing Manual
.1 LS-608 Percent Flat and Elongated Particles in Coarse Aggregate
.2 LS-614 Freezing and Thawing of Coarse Aggregate

.3 LS-618 The Resistance of Coarse Aggregate to Degradation by Abrasion in the Micro-
Deval Apparatus

1.3 DELIVERY, STORAGE, AND HANDLING

.1 Deliver, handle and stockpile aggregates in accordance with Section 31 05 17 - Aggregate
General.

2.0 PRODUCTS
2.1 MATERIALS

.1 Granular base: material in accordance with Section 31 05 17 - Aggregate General and following
requirements:

.1 Crushed rock.
.2 Gradations to be within limits specified when tested to ASTM C 136 and ASTM C 117.
.3 Gradation:

Sieve % Passing Designation
31.5mm 100 250mm 95-100
125mm 56 -82 475mm 31-59
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2.36mm 21 -46 1.18mm 13-34
0.300mm 5-18 0.075mm_ 0-8
.4 Other Properties as follows:

.1 Micro-Deval Abrasion to MTO LS-618: Max. loss 25%.

.2 Freeze Thaw Loss to MTO LS-614: Max. loss 15%.

.3 Crushed particles, Min. 100%

.4 Flat and Elongated (4:1), Max 20%.

.5 Plasticity Index, Max. 3.

2.2 SAMPLES

.1 Submit samples of granular base materials in required quantities for testing prior to construction.

3.0 EXECUTION

3.1 INSPECTION OF UNDERLYING SUB-BASE

.1 Place granular base after subbase surface is inspected and approved by Departmental

Representative.
3.2 PLACING

.1 Construct granular base to depth and grade in areas indicated.

.2 Ensure no frozen material is placed. Hauling and placing material cannot take place in
conditions below 0 degrees Celsius.

.3 Place material only on clean unfrozen surface, free from snow and ice.

.4 Begin spreading base material on crown line or on high side of one-way slope.

.5 Place material using methods which do not lead to segregation or degradation of aggregate.

.6 Place material to full width in uniform layers not exceeding 150 mm compacted thickness.
Departmental Representative may authorize thicker lifts (layers) if specified compaction can
be achieved.

.7 Shape each layer to smooth contour and compact to specified density before succeeding
layer is placed.

.8 Remove and replace that portion of layer in which material becomes segregated during
spreading.

.9 Spray and stabilize exposed granular base adjacent to runways and taxiways with asphalt
tack coat or alternative liquid dust control coat as directed by the Departmental
Representative prior to reopening adjacent runways and taxiways.

3.3 COMPACTION EQUIPMENT

.1 Compact to density not less than 100% MPmdd.

.2 Shape and roll alternately to obtain smooth, even and uniformly compacted base.

.3 Apply water in a controlled manner to maintain the material within +/- 2% of optimum soil
moisture content for compaction.

.4 In areas not accessible to rolling equipment, compact to specified density with mechanical
tampers approved by Departmental Representative.

.5 Correct surface irregularities by loosening and adding or removing material until surface is

within specified tolerance.
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.6 Compaction equipment to be capable of obtaining required material densities.
3.4 SITE TOLERANCES

.1 Finished base surface to be within plus or minus 10 mm of established grade and cross
section but not uniformly high or low.

3.5 PROTECTION

.1 Maintain finished base in condition conforming to this Section until succeeding material is
applied or until acceptance by Departmental Representative.

END OF SECTION 321121
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1.0 INTRODUCTION

ENG-TECH Consulting Limited (ENG-TECH) completed the requested geotechnical investigation
for the proposed approach lighting towers and floodlighting at the Churchill Airport in Churchill,
Manitoba. The purpose of the investigation was to assess the soil conditions within the proposed
lighting tower and floodlighting areas in order to provide recommendations for foundation, drainage
and concrete durability.

1.1 Scope of Work
ENG-TECH completed the following scope of work:
e A test pit and soil sampling program.
e A laboratory testing program.
e An assessment and engineering report outlining the investigation.
2.0 TEST HOLE DRILLING, SOIL SAMPLING AND LABORATORY TESTING

ENG-TECH supervised the excavation of a total of seventeen (17) test pits (TP1 to TP17) on
October 1, 2018 at the locations shown on Figure 1. The test pits were excavated using a Doosan
DX 190W excavator, owned and operated by Merv's Excavating. All the test pits were dug to
refusal (suspected frost) or to a depth of 3.0 m below grade. All test pits were backfilled using the
excavated soil materials upon the completion of digging.

The soil stratigraphy was visually classified at the time of drilling using the modified Unified Soil
Classification System (USCS). Soil samples were collected off the excavator bucket and retained
for testing in ENG-TECH's Winnipeg laboratory.

Moisture contents were determined on all soil samples collected (50), while three (5) hydrometer
tests were completed on select samples. The moisture content results are shown on the test pit
summary logs, while the hydrometer results are shown on separate report.

3.0 STRATIGRAPHY

Overall, the stratigraphy at the site from TP1 to TP15 consists of sand followed by a layer of low
plastic silt till. The sand was brown, moist to wet, medium dense, poorly graded and contained
some to-with gravel. The silt till was grey, damp to moist, firm, low plastic and contained trace to-
some sand, gravel and clay. TP16 and TP17 consist of a thick layer of sand followed by silt. The
sand layer was consistent with the remaining test pits, while the silt layer was brown, moist, very
soft, low plastic and contained trace clay.

Water seepage was encountered in some test pits, typically at the interface between the sand layer
and the silt till layer. This was often due to the proximity of water in some test pit areas. Sloughing
occurred in some test pits, typically where the seepage was located. The large excavation and the
nature of the non-cohesive soils present also created instability in the excavation, causing
sloughing. Suspected permafrost was encountered varying from 2.0 m to 3.0 m below grade at
most test pits. Detailed stratigraphy descriptions are presented on the test hole summary logs.
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4.0 RECOMMENDATIONS
41 General

Based on the soil conditions at the site and the typical loads of the light stands, a foundation design
consisting of footings is the most suitable and economical foundation system to use at the site. The
footings can be founded on the silt till layer between 1.5 m and 2.0 m below grade. Based on the
observations made during test pits excavation, there will be a high potential for excessive seepage
and sloughing while excavating the sand for preparation of the sub-grade preparation. Other
foundation types were not considered as geotechnically feasible given the soil conditions.

4.1.1  Footings

Footings can be founded on the silt till or bedrock for the proposed lighting between 1.5 and 2.0 m
below existing grade. The shape of lighting footings can be circular or square and with shallow
foundations at this location, frost can cause movement in the future. Movements can be minimized
with adequate sub-grade preparation and site drainage. The design of the foundation to aid to
minimize movement would require the base of the footings be prepared as outlined:

e Remove all topsoil, vegetation and soils to 100 mm below the underside of the footings with
an additional 0.2 m width on each side of the footings. The exposed sub-grade should
consist of silt till, although at TP16 and TP 17 sand was encountered to just below 2.0 m,
and shallow refusal occurred on suspected bedrock at TP14 and TP15.

e Hard compact the upper 200 mm of the exposed sub-grade to 97% of its Maximum Dry
Density (MDD) at 2% of optimum moisture content in order to decrease the voids created
during excavating. The sub-grade should be inspected by ENG-TECH prior to placement of
any base material. Instructions for dealing with soft spots will be provided after inspection.

e Place 100 mm of limestone “A” base or material having equivalent property in a single lift
and hard compact to 100% of MDD at + 2% of optimum moisture content to the underside of
the footings design elevations.

e The base of the footings should be protected from inundation and drying prior to placement
of the base material and concrete.

The bearing capacity of 480 kPa (Ultimate Limit States) and 380 kPa (Serviceable Limit States) can
be used for the vertical load on the footings. Outline below are other soil parameters that can be
used to assess the light stands:

Soil Ko Ka Kp Unit Weight (kN/m?)

Sand 0.55 0.38 2.64 19

Till 0.50 0.33 3.00 20
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4.2 Concrete

All concrete should be designed, specified, and constructed in accordance with CSA standard
A23.1-14, Concrete Materials and Methods of Concrete Construction using the Performance
Specification Alternative as outlined in Table 5 of CSA A23.1-14.

Under the performance alternative, the concrete supplier shall assume responsibility for the
performance of the concrete as delivered and the contractor shall assume responsibility for the
concrete in place. The owner shall specify performance requirements including: the required
structural criteria and concrete strength at age, the concrete exposure class for durability, and any
other properties that may be required to meet the owner’s performance requirements. The owner
reserves the right to request the supplier provide satisfactory documentation that the proposed mix
design will achieve the strength, durability, and performance requirements specified by the owner,
and that the mix design satisfies the requirements of CSA A23.1-14. In addition, the owner may
request the contractor submit documentation demonstrating the owner’s performance requirements
have been met during construction and placement.

Based on Tables 1, 2, 3, and 4 of CSA A23.1-14, the concrete in contact with the local soils can be
classified as an S-2 exposure class for the footings. The concrete design can be selected as
structurally required; however, the concrete must be designed to meet the minimum specifications
outlined below for durability.

Footings

56 day minimum compressive strength of 32 MPa
Maximum water/cementing materials ratio of 0.45
Maximum nominal aggregate size of 20 mm

Type HS or HSb cement

Air content of 4-7%

4.3 Drainage

Proper surface drainage is essential to reduce the potential of frost action, and to reduce excess
moisture adjacent the foundation. Medium to highly plastic clay soils should be used to raise the
site adjacent the proposed lighting to achieve proper drainage away from the foundation. Surface
drainage should be controlled by ensuring a minimum grade away from the lighting of 4% for well
compacted surface soils and 2% for paved surfaces for a minimum distance of 3 m.
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5.0 CLOSURE

This report was based on the scope of work outlined for the purpose of the investigation, and was
prepared in accordance with acceptable professional engineering principles and practices. If you
have any questions, please contact the undersigned.

Sincerely,
ENG-TECH Consulting Limited

Alex Wang, M.Sc., EIT Clark Hryhoruk, M.Sc., P.Eng.
Engineering Department ﬁ President, Geotechnical Engineer
= === ENGINEERS
SRk —— wmmd GEOSCIENTISTS
MANITOBA
Certificate of Authorization
ENG-TECH Consulting Limited

No.2475

P:\201B\Projects\168(0OTC)\81(Avia NG Consultants)\Report\18-166-81 Report (Draft).doc
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

GROUP | GRAPH LABORATORY CLASSIFICATION
MAJOR DIVISION sesel | siger TYPICAL DESCRIPTION prifais
Ag . S Do (Daol?
g "s°|  WELL GRADED GRAVELS, GRAVEL-SAND
oW Je 20, : Cy=pg—>4 Ce==———"=1TO3
AR Jo. @ MIXTURES, LITTLE OR NO FINES Do Dro ¥ Dog
= i z £ (TRACE OR NO 5 BE
i w2 FINES) - lf% | POORLY GRADED GRAVELS, GRAVEL- SAND NOT MEETING ABOVE
0 LEL R 0 €| MIXTURES, LITTLE OR NO FINES REQUIREMENTS
| wIgs b T
| g3uf L]
E gEur 4o . ATTERBERG LIMITS BELOW "A"
4 &M SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES LINE OR P.I. LE
9 & wxh DIRTY GRAVELS la] Los S8 THAN 4
S g go % (WITH SOME OR nl'"‘l
0 = MORE FINES) ATTERBERG LIMITS ABOVE "A"
o = GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES LINE AND P.I. MORE THAN 7
30
i
9z WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR Pao (D0’
&% sw : . Cu=p—>6; Co=mmmr =1T03
L e CLEAN SANDS NO FINES Dio Dig X Dgg
g 2 w_ g (TRACE OR NO
o ™
z w22 FINES) POORLY GRADED SANDS, GRAVELLY SANDS, LITTLE NOT MEETING ABOVE
z uES sp REQUIREMENTS
e 0393 OR NO FINES
F e
w zZzur
o CEA ATTERBERG LIMITS BELOW "A"
] R sMm SILTY SANDS, SAND-SILT MIXTURES LINE OR P.I. LESS THAN 4
= o 2 DIRTY SANDS
g 03 (WITH SOME OR
o MORE FINES) ATTERBERG LIMITS ABOVE "A"
sc CLAYEY SANDS, SAND-CLAY MIXTURES LINE AND P.1. MORE THAN 7
wr
Zw INORGANIC SILTS AND VERY FINE SANDS, ROCK
wLBSE KL 580% ML FLOUR, SILTY SANDS OF SLIGHTY PLASTICITY
s w2
- |3zg8z
12 80 8 R sk INORGANIC SILTS, MICACECUS OR
E o DIATOMACEOUS, FINE SANDY OR SILTY SOILS
z
o
& P INORGANIC CLAYS OF LOW PLASTICITY, GRAVELLY,
| = k SANDY OR SILTY CLAYS, LEA S
CE Y : LL $30% CO pd Neia
33 zuf 5
arE %53 INGRGANIC CLAYS OF MEDIUM PLASTICITY, SILTY CLASSIFICATION IS
g 5 e % 8 30% <LL < 50% Cl CLAYS BASED UPON
o | 3z PLASTICITY CHART
62 3z g (SEE BELOW)
W 4 INORGANIC CLAYS OF HIGH PLASTICITY,
£e o LL > 50% cH / RGN
=z » w
< . ORGANIC SILTS AND ORGANIC SILTY
E Fod LL < 50% oL CLAYS OF LOW PLASTICITY
8| 233
s g=3 LL > 50% OH ORGANIC CLAYS OF HIGH PLASTICITY
[s] @
PEAT AND OTHER HIGHLY ORGANIC STRONG COLOUR OR ODOUR, AND
HIGHLY ORGANIC SOILS # solLs OFTEN FIBROUS TEXTURE
ADDITIONAL SYMBOLS PLASTIC SOILS
il@f:: ‘ SANDSTONE POCKET
TILL POCKET
: SRATITE MOISTURE  PLASTICITY  INTRUSIONS  CONSISTENCY PEN (TSF) Ny
S A DRY Low ROOTLETS VERY SOFT <2
RiLE DAMP MEDIUM OXIDES SOFT 0-05 3.4
TOPSOIL MOIST HIGH MICA FIRM 05-1.0 4-8
CONGRETE WET GYPSUM STIFF 10-2.0 8-15
- ETC. VERY STIFF 2.0-4.0 15- 30
iy HARD »4.0 > 30
LIMESTONE 1
L] TSF x 95.8 = kPa (qy) Sy=3xgqy,
PLASTICITY CHART FOR
SOILS PASSING 425 ym SIEVE SOIL DESCRIPTIONS
ot NTERMEDIATE TRACE: ©-10% BOULDERS: > 200 mm COARSE SAND: 2 -4.75 mm
Low. : } HIGH / SOME:  10-20% COBBLES: 75 - 200 mm MEDIUM SAND:  0.425- 2 mm
£ s0 M 20-35% SE GRAVEL:  19-75 mm SAND: 075 - 0.425 mm
g (MEDIUM) WIT COUR VEL: 16-75 FINE 0.075
x cH / AND:  35-50% FINE GRAVEL 475-19 mm FINES: <0.075 mm
[a]
Z 40 pd GRANULAR SOILS
= . 7 ;
S . dr/ MOISTURE DENSITY GRADATION INTRUSIONS SPT (N) = :
= DRY VERY LOOSE POORLY  ROOTLETS 0-4 .
L] -
= & OH &[MH DAMP LOOSE WELL OXIDES  4-10 ENG-TECH
20 A MoIST MED. DENSE MICA 10-30 KON rirG LimiTep
v WET DENSE FINES 30-50
/] VERY DENSE ETC. > 50
10 e MLl& oL DEFINITIONS C. = COMPRESSION INDEX
0 i 7 LL =LIQUID LIMIT PL = PLASTIC LIMIT 420 Twenge Street
0 10 20 30 40 50 60 70 81 80 100 | P =PLASTICITY INDEX x::'::eﬁ‘;_m) 2}2323.1'13;;3
LIQUID LIMIT (%) Cy: = COEFFICIENT OF UNIFORMITY Fax:  (204) 235-1579
Q= UNCONFINED COMPRESSIVE STRENGTH
F: \Drofting\SOIL CLASSIFICATIONS\SOIL CLASSIFICATIONS.dwg Sy = UNDRAINED SHEAR STRENGTH




Test Hole #: TP1

ENG -"'E CH Client: Avia NG Consultants

ConsuLting Limitep Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

Engineering And Testing Location: Churchill, MB Water Elevation: --
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR

STRENGTH (kPa)
X
=
2| E .
- s o | €| g Moisture Content (%)
IS Description E ls|gl8
E 'E c Z =g S
= |5 L |e|e|s5 | c | 2
£ (2 © E|1El3| % Pl il Sl B
o B 2 | g |g|lo| o 20 40 60 80 s | ©
0 |w T} w|w| =2 |0 | | ! ! o - -
0.0 Ground Surface 100.0
’ Sand (SP)
g - brown, moist, medium dense, poorly B
‘ graded, some gravel.
o 4 s1 t 4.1
1.0—2F a0 § B [N 99.0
[d - grey, moist, firm, low plastic, some sand, S2 t 10.7 3
{=£ some gravel, some clay. I
3
]
1% 4
<
-
- ] -
3
<
7 IS 4
E S3 13.6
2.0 End of Test Pit AR
- end of test pit at 2.0 m below grade on
& suspected permafrost. 1
- seepage encountered at 0.6 m below
4 grade. -
- sloughing encountered at 1.2 m below
. grade, ki
- test pit backfilled with excavated test pit
N material, N
3.0 97.0—
4.0 96.0—

ENG- TECH Consulting Limited
Logged by: JD

Drilled By: Merv's Excavating
Drill Rig: Doosan DX 190W

Reviewed by: (}A’ Auger Size: Excavator Bucket

SAMPLE TYPE ﬁ SPUT BARREL

. SHELBY TUBE

Completion Depth: 2.0 m
Completion Elevation: 98.0 m
Sheet: 1 of 1

% auser curtines || | spuiT sPoon




ENG-TECH

- ConsuLtine Limitep

i

Test Hole #: TP2
Client: Avia NG Consultants

Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

. ; jon: Churchill, MB Water jion: --
Engineering And Testing Lacat er Elevation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
;\;:
=
L | g !
L o o | E| £ Moisture Content (%)
5 Description E | 5128
—_ o) > ) o
g |2 S | 2|8\ 2|2| Pl—Xm—iw | 8|S
o | D 2 g |G| o8 20 40 60 80 6 | O
o (v L w || =2 | o L | I ! o ~ 2
0.0 Ground Surface 100.0
’ Sand (SP)
i - brown, moist, medium dense, poorly |
graded, some gravel.
S1 t 8.6
1.0 . Silt Till (ML) 99.0— -
- grey, moist, firm, low plastic, some sand,
some gravel, some clay.
1 s2 12.0 [
2.0 98.0
S3 1 121 ®
| End of Test Pit |
- end of test pit at 2.3 m below grade on
suspected permafrost.
7 - no seepage encountered. 7]
- no sloughing encountered.
. - test pit backfilled with excavated test pit &
material.
3.0+ 97.0—
4.0 96.0—

ENG- TECH Consulting Limited
Logged by: JD

Reviewed by:

SAMPLE TYPE

Drilled By: Merv's Excavating
Drill Rig: Doosan DX 190W
Auger Size: Excavator Bucket

% SPUT BARREL . SHELBY TUBE

Completion Depth: 2.3 m
Completion Elevation: 97.7 m
Sheet: 1 of 1

‘ AUGER CUTTINGS I ISF’LiT SPOON




Test Hole #: TP3

ENG-TECH Client: Avia NG Consultants

~ Consutting Limiteo

Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

; - ; jon: Churchill, MB levation: --
Engineering And Testing Location: C Water Elevation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
s
=
= ; 0
L — o | E|E Moisture Content (%)
S Description = sl ele
= |2 z | 2|98
= E 8 )] = o)
Z > e 9 .9 5 *—?—) c
= U_" & g E W = PL |--mmemmee X1 LL & N
o |© L g | g| B0 20 40 B0 80 s | ©
o |w LU w W= | m ! 1 ! I o = =
0.0 Ground Surface 100.0
o i Sand (SP)
|| -brown, moist, medium dense, poorly | s1 I 11.2 W
‘| graded, some gravel.
=55 Silt Till (ML)
= ; : -
[ - grey, moist, firm, low plastic, trace sand,
| : trace gravel, some clay.
<
Hel
1P ﬁ
b
%
1.0%1® 99.0
g
<
=7 152 [§ 133 $
]
— o -
<
HEl
M .
<
=3
= He! -
=
<
2.0 ; 98.0 -
g
= ] -
3
el
_PB _
<
P S3 9.6
End of Test Pit
i - end of test pit at 2.6 m below grade on _
suspected permafrost.
- NO seepage encountered.
3.0 - no sloughing encountered. 97.0—
- test pit backfilled with excavated test pit
- material. -
4.0— 96.0—

ENG- TECH Consulting Limited
Logged by: JD
Reviewed by: ;

SAMPLE TYPE

Drilled By: Merv's Excavating

Drill Rig: Doosan DX 190W
Auger Size: Excavator Bucket

Completion Depth: 2.6 m
Completion Elevation: 97.4 m
Sheet: 1 of 1

P srurearrer [P sretey tuse ) aucer curtines | | sPu spoon




Test Hole #: TP4

ENéQ'TECH \  Client: Avia NG Consultants

2 Con;m.rm(; LimiTep Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

, . , jon: Churchill, MB fon: -
Engineering And Testing Locat g Water Elevation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
=
c
& = : 0
. = o | €| E Moisture Content (%)
5 Description Els|gl8
= |8 Z |~ S
= £ g Q o a3
:_':" > v Qo o '5 % = =
o o E| 8|3 & o L s S A N 21 S
© |5 L '3 | sl O 8 20 40 60 80 o | O
O |w L w w = m | | ] 1 o - -
0.0—— Ground Surface 100.0
= HE Sand (SP)
| | -brown, moist, medium dense, poorly |
| graded, some gravel,
i< — S1 t 4.9 ?
5E Siit Titl (ML) i
- grey, moist, firm, low plastic, some sand,
#| some gravel, some clay.
- 5 —
g
1By _
|
4
1.0—%1¢ 99.0
-2
[
M 3= |
v
-5 | s2 13.5 s
Bl
e
7 1 i
[
5
= e =
5
<
2,037 98.0—
M2l
=i =
3
<
— B =
&
2 s3 I 14.1 6
End of Test Pit
A - end of test pit at 2.6 m below grade on |
suspected permafrost.
- No seepage encountered.
3.0 - no sloughing encountered. 97.0
- test pit backfilled with excavated test pit
b material. =
4.0 96.0

ENG- TECH Consulti
Logged by: JD
Reviewed by:

SAMPLE TYPE

Limited
ng Limite Drilled By: Merv's Excavating

Drill Rig: Doosan DX 190W
&AA Auger Size: Excavator Bucket

Completion Depth: 2.6 m
Completion Elevation: 97.4 m
Sheet: 1 of 1

P sput BarrEL B sHeLey TuBe | AUGER cuUTTINGS | |spuT sPoon




ENG-TECH

~ Consutting Limiten

Test Hole #: TP5
Client: Avia NG Consultants

Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

Engineering And Testing Location: Churchill, MB Water Elevation: --
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
=
T
Ll e .
_ o = o | €| E Moisture Content (%)
o} Description Els|2]8
—~ | O > (@] (]
e [= c = (e © o
P O (1)) [5] — ™ @
< |& % |a|al2|® 5| &
= (¥ %’ ElEIB]| = PL oo X———| LL S8
® |5 L g | c|lL|l 20 40 60 80 e | ©
[m )] L w 0w\l = m 1 | 1 | o |‘CE =
0.0 Ground Surface 100.0
o Sand (SP)
N - brown, moist, medium dense, poorly
graded, some gravel. 7
Silt Tifl (ML) st [$]r07 1
- grey, moist, firm, low plastic, trace sand,
some gravel, some clay.
99.0—
J s2 t 12.5 ®
98.0
4 83 I 12.8 °
End of Test Pit
| - end of test pit at 2.4 m below grade on
suspected permafrost. ]
- seepage encountered at 0.5 m below
& grade. 7]
- no sloughing encountered.
3.0 - test pit backfilled with excavated test pit 97.0—
material.
4.0 96.0—

ENG- TECH Consulting Limited
Logged by: JD
Reviewed by: O’EA

SAMPLE TYPE

P spuT BARREL . SHELBY TUBE

Drilled By: Merv's Excavating
Drill Rig: Doosan DX 190W
Auger Size: Excavator Bucket

Completion Depth: 2.4 m
Completion Elevation: 97.6 m
Sheet: 1 of 1

Y rusercurtings || | sPuT sPoon




Test Hole #: TP6

ENG-TE CH Client: Avia NG Consultants

ConsuLTinG Limitep

Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

Engineering And Testing Location: Churchill, MB Water Elevation: --
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
X
€
Ll e .
L =y o | €| E Moisture Content (%)
B Description 1= sl &R
= E = P o °
:‘:’ > .g o o 5 % c c
2 |8 c 1 2128|3| ¢ T PR RN LA
o |5 o G | 8| LS| L 20 40 60 80 e} O
O (v L w|lwn|Z|m A I ! A o = D
0.0 Ground Surface 100.0
’ Sand (SP)

- brown, moist, medium dense, poorly
graded, some gravel.

AT AT AT AT AT AT S

N

AT AT AT AT AT R AY WAL R AT RATY

- grey, moist, firm, low plastic, some sand,
some gravel, some clay.

L
wn
-
o
w

Silt Till (ML)

1s2 [ ]13s

71 83 { 10.2

3.0 material.

4.0

- end of test pit at 2.3 m below grade on
suspected permafrost.

- seepage encountered at 0.6 m below 7]
grade due to proximity to wetlands.
— - no sloughing encountered. -
- test pit backfilled with excavated test pit

End of Test Pit

96.0

ENG- TECH Consulting Limited

Logged by: JD

Reviewed by:

SAMPLE TYPE

Drilled By: Merv's Excavating

Drill Rig: Doosan DX 190W
Auger Size: Excavator Bucket

Completion Depth: 2.3 m
Completion Elevation: 97.7 m
Sheet: 1 of 1

P srurearrer P srerevtuse Y aucer curtines | [P spoon




ENG-TECH

CoNSULTING LimITED

Test Hole #: TP7
Client: Avia NG Consultants

Site: See Figure 1

File No.: 18-166-81

Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

, S 2 Location: Churchill, MB Water Elevation: --
Engineering And Testing atioh . ation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
&
I
2 e ; 0
. = o | €| E Moisture Content (%)
e Description Els|gl8
—_ O o
c P — o
E | E o 0}
= o = N 0 I~ c| c
s |0 s 2|2 3|8 P—x—u |8|S
o |o o T | c|o| L 20 40 60 80 (5] O
o |n T} w | w|l=|0o A ! | | o [ >
0.0—— Ground Surface 100.0
R Sand (SP)
i - brown, wet, medium dense, poorly graded, |
| some gravel. t o I
-5 Silt Till (ML) 181 :
Jd - grey, moist, firm, low plastic, trace sand,
%1 trace gravel, some clay.
.
Hej
PE -
ot
o
1.0—%1* 99.0
e s2 1 12.2 g
1PB] ,
He|
3
- 5 il
=2
b
— -3 |
v
g2
=l 4
3
€
2.0—F 98.0
‘s l
§s 1 83 9.9
| End of Test Pit
- end of test pit at 2.3 m below grade on 7]
suspected permafrost.
7 - seepage encountered at 0.6 m below -
grade due to proximity to wetlands.
- - no sloughing encountered. .
- test pit backfilled with excavated test pit
3.0 material. 97.0-
4.0 96.0—

ENG- TECH Consulting Limited

Drilled By: Merv's Excavating

Logged by: JD

Drill Rig: Doosan DX 190W

Reviewed by: Auger Size: Excavator Bucket

SAMPLE TYPE

Completion Depth: 2.3 m

Completion Elevation: 97.7 m

Sheet: 1 of 1

P sput BaRREL Bl seLey Tuse | AucER cuTTINGS | ISFLIT SPOON




ENG-TECH

ConsuLtinGg Limiteo

Test Hole #: TP8
Client: Avia NG Consultants

Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

Engineering And Testing Location: Churchill, MB Water Elevation: --
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR

STRENGTH (kPa)

=
P
[}
- e o| € E Moisture Content (%)
s Description E 15|28 =
= ‘é £ < | Hl 9|2
= |5 2 |lo|lels5|2 c| 2
£ |2 o el 3| ¢ ]I B S —— T AR
o | o L | g |g| B0 40 60 80 s | O
o |w L w|w|=| o : : | o [ =,
0.0 Ground Surface 100.0
' Sand (SP)
- brown, moist, medium dense, poorly |
graded, some gravel.
1 s t 5.3
1.0 5B Silt Till (ML) 99.0—
; :E’ - grey, moist, firm, low plastic, trace sand, ’
[« P trace gravel, trace clay.
ﬁ:‘g -
:/1
{7 4 s2 t 11.5
a1l
Fiad
- € -
3
>t _
=g
gl
2.0-{%e 98.0
gar
-5# 1 83 t 13.0
End of Test Pit |
- end of test pit at 2.3 m below grade on
suspected permafrost.
- no seepage encountered. i
- no sloughing encountered.
- test pit backfilled with excavated test pit -
material.
3.0 97.0
4.0 96.0—

ENG- TECH Consulting Limited

Logged by: JD

Drilled By: Merv's Excavating

) Drill Rig: Doosan DX 190W
Reviewed by: /” Auger Size: Excavator Bucket
SAMPLE TYPE % spuT BARREL [ sHELBY TUBE

Completion Depth: 2.3 m
Completion Elevation: 97.7 m
Sheet: 1 of 1

Y auser curtines || | spuiT sPoon




. YD
ENG-TECH

Consutting Limitep

Test Hole #: TP9

Site: See Figure 1

Client: Avia NG Consultants

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

, 5 . ocation: Churchill, M jon: --
Engineering And Testing k B Warer Eleyation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
=
ke
o
Ll e .
_ o = o | £ £ Moisture Content (%)
o} Description E g | £| 8
’g = o = 12" O 8
z & Elz|e|2|s - | 2
£ |© o g8l 5| £ Bl it LL 2|l e
o |5 2 g || B8 20 40 60 80 o | ©
a (v w w|lw|=|m | A A 1 o I—— =
0.0 Ground Surface 100.0
' Sand (SP)
| - brown, moist, medium dense, poorly |
graded, some gravel.
l 1 st { 5.6
1.0—1BE Silt Till (ML) 9.0
i [ - grey, moist, firm, low plastic, some sand, ’
P trace gravel, some clay.
s 1 52 I 12.1
=%
b
455 i
&
%
= L] =1
o3
1l
15 i
|
3
2.0 98.0—
-
el
B -
5
&
— Hl o4
5
|
1Pe
< s3 t 14.2 :
- End of Test Pit -
- end of test pit at 2.7 m below grade on
3= suspected permafrost. 97.0-
- No seepage encountered.
N - no sloughing encountered. |
- test pit backfilled with excavated test pit
material.
4,0 96.0—

ENG- TECH Consulting Limited
Logged by: JD
Reviewed by: /

SAMPLE TYPE

Drilled By: Merv's Excavating
Drill Rig: Doosan DX 190W
Auger Size: Excavator Bucket

Completion Depth: 2.7 m
Completion Elevation: 97.3 m
Sheet: 1 of 1

Plsrutearrer [ sHerey tuse 9§ aucer cuttings | | sPLiT spoon




Test Hole #: TP10

EN(}QTE&H | Client: Avia NG Consultants

_ Consuining Limitep Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

. . , tion: Churchill, MB jon: --
Engineering And Testing Loca Water Elevation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
2
et
c
2 e :
e — o | E| g Moisture Content (%)
5 Description E lg1gl8
— | O o
E | E & Z -l 9|9
el S |le|e|s5|2 c | &
< |2 © gl8l&| 2 ] O S Pl S
® | o 2 g |ls|B] B 20 40 60 80 6 | ©
O (» L w | lw|=|m ! ! ! ! o = =
0.0 Ground Surface 100.0
' Sand (SP)
| - brown, moist, medium dense, poorly 1 s1 t 47
graded, some gravel.
1.0 99.0
g - 82 f 16.4
B Silt Till (ML) T
[ - grey, moist, firm, low plastic, some sand,
gros trace gravel, some clay. =
3
- ﬁ -
g2
He!
L S3 t 12.4
2.0 .0—
End of Test Pit AR
| - end of test pit at 2.0 m below grade due to |
excessive sloughing of test pit.
- No seepage encounted.
7 - sloughing encountered in sand layer. I
- test pit backfilled with excavated test pit
- material. -
3.0+ 97.0—
4.0 96.0—

ENG- TECH Consulting Limited

Logged by: JD

Drilled By: Merv's Excavating

Drill Rig: Doosan DX 190W
Reviewed by: ﬂég( Auger Size: Excavator Bucket

ﬁ spuT BARREL [ sHELBY TUBE 9§, AUGER cuTTINGS | |sPuT sPoon

SAMPLE TYPE

Completion Depth: 2.0
Completion Elevation: 98.0
Sheet: 1 of 1




ENG-TECH

CoNSULTING LIMITED

Test Hole #: TP11
Client: Avia NG Consultants

Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

, . , jon: Churchill, MB jon: -
Engineering And Testing Location ; Water Elevation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
X
=
2l e ;
o — 0| S| g Moisture Content (%)
S Description E a | 2] 8
£ £ = = [4)] 1 @
T > g <@ <@ ":“ 9—? e c
s |2 o gl elB| 2 1 R S—— | g8
o | o o c | & 2| 8 20 40 60 80 o ]
O |» TH} w | w|=2|m | L ! ! o = -}
Ground Surface 100.0
Sand Till (SP)
- brown, damp, medium dense, poorly 1 81 I 3.7 *
graded, some gravel.
- below 0.5 m, grey, some to with silt.
99.0—
25 SE !
98.0—
_— ) Y% :
End of Test Pit i
| - end of test pit at 3.0 m below grade on |
suspected permafrost.
- NO seepage encountered.
7 - no sloughing encountered. 7
- test pit backfilled with excavated test pit
= material. -
4.0 96.0—

ENG- TECH Consulti
Logged by: JD
Reviewed by:

SAMPLE TYPE

ng Limited

Drilled By: Merv's Excavating
Drill Rig: Doosan DX 190W
ﬁn& Auger Size: Excavator Bucket

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

% spuT BARREL [ sHELBY TUBE 9, AUGER cuTTINGS | | spuT sPoon




.-
ENG-TECH

ConsuLTiInG LiMITED

Test Hole #: TP12
Client: Avia NG Consultants

Site: See Figure 1

File No.: 18-166-81

Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

, L , jon: Churchill, MB fon: --
Engineering And Testing Location: Ch Water Elevation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
)
|5
L = o | € E Moisture Content (%)
o] Description E g | &|8
= | Z | F 2
£ = = () =]
E | & S |e|les5|Q c | g
= (@ o el |8 £ /I B— A— 218
o | o T | &| O | 8 20 40 60 80 o O]
o |wn T w |l lw| = |m A | A | o = 2
0.0~ Ground Surface 100.0
' -;Ej Gravel (GP)
_|&%2| - brown, moist, dense, poorly graded, some ]
2% to with sand.
et S1 [ 3.3
etk 7
£37
_.‘-‘._ |
=38
1552 _
25
1.0—%53% 99.0
Silt Till (ML) ]
=2 . 2
e - grey, moist, firm, low plastic, trace sand, 1 s2 8.3 ]
# trace gravel, some clay.
-] ; =
H
|PE
# N
g
el
R o
<
2.0—{%1d 98.0—
3
|
- ; P
16|
5
5 _
# s3 10.2 .
End of Test Pit )
- end of test pit at 2.6 m below grade on
T suspected permafrost. 5
- seepage encountered at 1.1 m below
3.0 grade. 97.0
- no sloughing encountered.
. - test pit backfilled with excavated test pit 4
material.
4.0 96.0

Reviewed by: .

SAMPLE TYPE

ENG- TECH Consuiting Limited
Logged by: JD

Drilled By: Merv's Excavating

Drill Rig: Doosan DX 190W

Auger Size: Excavator Bucket

Completion Depth: 2.6 m

Completion Elevation: 97.4 m

Sheet: 1 of 1

P sput BaRREL B sHeLey Tuse ) AuceR cuTTINGS | [sPuT sPoon




.
ENG-TECH

ConsuLTinGg LimiTep

Site: See Figure 1

Test Hole #: TP13
Client: Avia NG Consultants

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

; i ; jon: Churchill, MB jon: --
Engineering And Testing Locatio : Water Elevation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
=
=
o= .
_ - — o | €| E Moisture Content (%)
5 Description E |l s 2|8
—~ |8 = Fz* O | o
Ef E\ % [¢}] )] Q 8 o
E= S = 3| & o= =
§ |2 1THHEHE B P
[=] L © ] s 60 80
o |(w w W | = | m ! ! A ! o 2 -}
0.0 Ground Surface 100.0
\ Sand (SP)
| - brown, moist, medium dense, poorly 1 81 t 6.2
graded, some to with gravel. I
L Silt Till (ML) Al
sl - grey, moist, firm, low plastic, trace sand,
1.0’ B trace gravel, trace clay. 99.0
< S2 I 9.5
B
=tle .
9.
i
1PE =
¢
gl
e A =
A
!
PP o
H|
3
g :
2.0 c 98.0
b
= £ -
&
B
- | —
3
)
JPB i
Hi
A
- ‘ —
5]
b
3.0 0— S8 t 10.2 ¢
End of Test Pit o
| - end of test pit at 3.0 m below grade on |
suspected permafrost.
- no seepage encountered.
7 - no sloughing encountered. B
- test pit backfilled with excavated test pit
- material. -
4.0 96.0

ENG- TECH Consulting Limited
Logged by: JD

Reviewed by:

SAMPLE TYPE

Drilled By: Merv's Excavating
Drill Rig: Doosan DX 190W
Auger Size: Excavator Bucket

m spuT BARREL [ sHELEY TUBE

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

% auser curtines || | sPuiT sPoon




ENeR ecH

ConsuLting LimiTep

Test Hole #: TP14
Client: Avia NG Consultants

Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

, ;- 2 Location: Churchill, MB Water Elevation: --
Engineering And Testing cation: C Elev:
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
B?‘
=
&l e .
o — ol €| E Moisture Content (%)
S Description Elsl88|5
- | = 2 L1125 “?:, c &
£ |d © o o | = [TETVITIY v PR, [} ©
o |= > £ E| 2| =2 PLI X ILL & >
o |'© o T | 5| o8| 2L 20 40 60 80 G} ]
o |w L w | | =|m ) L ! A o [ =
Ground Surface 100.0
Gravel (GP)
- brown, moist, dense, poorly graded, with |
sand.
S1 t 28
1 s2 I 9.2
End of Test Pit 99.0
- end of test pit at 0.9 m below grade on ’
suspected bedrock.
B - No seepage encountered. 7
- no sloughing encountered.
N - test pit backfilled with excavated test pit &
material.
2.0 98.0
3.0 97.0
4.0+ 96.0—

ENG- TECH Consulting Limited
Logged by: JD
Reviewed by:

SAMPLE TYPE

i

Drilled By: Merv's Excavating
Drill Rig: Doosan DX 190W
Auger Size: Excavator Bucket

Completion Depth: 0.9 m
Completion Elevation: 99.1 m
Sheet: 1 of 1

P sput BarreL [l sHeLey Tupe 9 AUGER cuTTINGS | ISPLIT SPOON




Test Hole #: TP15

(I [c25% d Lo, B Client: Avia NG Consultants

Con_sm.rms LimiTep Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

Engineering And Testing Location: Churchill, MB Water Elevation: --
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
S
T
21 € .
o " _ o | | g Moisture Content (%)
5 Description £ s | 28
E £ s 1215128
= & L2 |e|ols |2 o | g
s |0 o |Bal| = 7]
5|z s | 5151812 2w wm w |S] 5]
— © —_—
)] w (18] w w = m 1 1 1 1 o £ -
0.0—lwx Ground Surface 100.0
Tl Gravel (GP)
| .-,3_‘,{ - brown, moist, dense, poorly graded, some
€23 sand. T
—?‘.'.: | S1 t 3.8
3
‘C.!
I i
It'.-
oL
e §2 4.6
1.0 - 99.0 t
End of Test Pit
| - end of test pit at 1.0 m below grade on
suspected bedrock. 7
- no seepage encountered.
il - no sloughing encountered. 5
2.0 98.0—
3.0 97.0—
4.0 96.0—

ENG- TECH Consulting Limited
Logged by: JD

Drilled By: Merv's Excavating
Drill Rig: Doosan DX 190W

Reviewed by: Auger Size: Excavator Bucket

SAMPLE TYPE P sPuT BARREL . SHELBY TUBE

Completion Depth: 1.0 m
Completion Elevation: 98.9 m
Sheet: 1 of 1

Y rucer curtines | | sPLiT sPoon




- ‘ Test Hole #: TP16 File No.: 18-166-81
3 NG-TE CH Client: Avia NG Consultants Date Drilled: Oct. 1, 2018

Dl site: See Figure 1 Grade Elevation: 100.0 m

Engineering And Testing Location: Churchill, MB Water Elevation: --

Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
=
=
gl e ;
o — o | €| E Moisture Centent (%)
° Description £ |s]gl8
= =2 = Z |-l o =4
£ g 2 |l2|e|s|@ c | 2
s |2 © el gl 2| ¢ /T SN, J— ) { e g
¢ |5 o g | ©w| o L 20 40 60 80 (o] O
o w (N} w w = m | 1 1 1 o = =
0.0 Ground Surface 100.0
’ Sand (SP)
| - brown, moist, medium dense, poorly
graded, some gravel. 7
S1 4.7 ®
1.0 99.0—
. 71 82 { 4.4 ¢
2.0 98.0
- Silt (ML) -
- brown, moist, very soft, low plastic, trace
_ clay. J 83 t 13.7
3.0 70 s4 | § 152
End of Test Pit Py
] - end of test pit at 3.0 m below grade. i
- No seepage encountered.
- no sloughing encountered.
7 - test pit backfilled with excavated test pit 7
material.
4.0 96.0—
ENG- TECH Consulting Limited . I n ;
1D Drilled By: Merv's Excavating Completion Depth: 3.0 m
Logged by: Drill Rig: Doosan DX 190W Completion Elevation: 97.0 m
Reviewed by: Auger Size: Excavator Bucket Sheet: 1 of 1

SAMPLE TYPE ﬁ SPUT BARREL . sHELBY TUBE | AUGER cuTTINGS | | spuT sPooN




= | Test Hole #: TP17
'\ [cs j T o, BN Client: Avia NG Consultants

ConsuLTinG Limiteo Site: See Figure 1

File No.: 18-166-81
Date Drilled: Oct. 1, 2018
Grade Elevation: 100.0 m

, . ' . jon: Churchill, MB Ei jon: --
Engineering And Testing Locatio Water Elevation
Solutions That Work For You Project: Geotechnical Investigation - Churchill Airport
SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
§
e
2| e ;
. . — o | €| ¢ Moisture Content (%)
5 Description E | s|2l8
—~ | O = = ] o
E|E 5 0| R ©
z |& 5 |a|al2|e 5| &
£ ®© = M )
o |© o T | o| 2| L 20 40 60 80 ] Q
O |n w w|lw|=| o L A A L o = -
0.0 Ground Surface 100.0
’ Sand (SP)
| - brown, moist, medium dense, poorly i
graded, some gravel.
s1 t 4.0
1.0~ | 99.0—
2.0 98.0
4 Silt (ML) 482 i
- brown, moist, very soft, low plastic, trace
_ clay. -
: 7.0 S3 17.2
=R End of Test Pit Ll
| - end of test pit at 3.0 m below grade. B
- No seepage encountered.
- no sloughing encountered.
7 - test pit backfilled with excavated test pit ]
material.
4.0 96.0

ENG- TECH Consulting Limited . .
e Drilled By: Merv's Excavating

Laggecby-db Drill Rig: Doosan DX 190W
Reviewed by: Auger Size: Excavator Bucket

SAMPLE TYPE m SPUT BARREL . SHELBY TUBE

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

Y aveer curtings || | sPuiT sPoon




420 Turenne Street
Winnipeg, Manitoba
R2J 3W8
engtech@mymts.net
www.eng-tech.ca

PARTICLE SIZE ANALYSIS

ENG-TECH

Consutting Limitep

Avia NG Consultants File No.: 18-166-81

143 High Street Ref. No.: 18-166-81-2
Southhampton, Ontario

NOH 2L0

Attention: James Gunn, P.Eng
Project: GEOTECHNICAL INVESTIGATION - LIGHTING IMPROVMENTS, CHURCHILL, MB.

Test Hole No. 3 Sample No. 3 Depth: 26m
Sample By: ENG-TECH (Jason Dunn) Type of Sample: Grab Source: Project site
Date Sampled: Oct 1/18 Date Received: Oct 3/18 Date Tested: Oct 11/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
e VAN, Joowese| o COARSE SIEVE | PERCENT
SIZE (mm) | PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 2" 25.0 100.0
100.0 N — - 19.0 97.0
[ i R ] T ! 12.5 92.8
| | ' | ‘ 95 905
5 N | P 475 86.3
80.0 7 | 11 ﬂ]/ ’ 2.0 82.6
l g}/ i . 0.850 772
czn | 1 l 0.425 722
@ 60.0 | ' 0.250 68.2
w)
g 4B [ | - 0.150 64.0
E ; ‘ ! 0.075 58.9
L b k 0.029 51.5
o] i ! 4
5 40.0 ! 0.018 44.9
o | i | 0012 38.9
j l | P 0.008 346
20.0 I T ; 0.006 316
| l 0.003 242
l. | ‘ I ’ 0.002 20.4
0.0 | i1 i P I 0.001 141
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percent of: GRAVEL (13.7 %), SAND (27.5 %), SILT (40.0 %), CLAY (18.9 %)
Sample Description:

Comments: Insitu Moisture content is 9.6%.



420 Turenne Street
Winnipeg, Manitoba
R2J 3w8
engtech@mymts.net
www.eng-tech.ca

PARTICLE SIZE ANALYSIS

NSULTING LimITED

Avia NG Consultants File No.: 18-166-81

143 High Street
Ref. No.: 18-166-81-3
Southhampton, Ontario S

NOH 2L0

Attention: James Gunn, P.Eng
Project: GEOTECHNICAL INVESTIGATION - LIGHTING IMPROVMENTS, CHURCHILL, MB.

Test Hole No. 7 Sample No. 3 Depth: 23m
Sample By: ENG-TECH (Julius Dizon) Type of Sample: Grab Source: Project site
Date Sampled: Oct 1/18 Date Received: Oct 3/18 Date Tested: Oct 11/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
e N el CoARSE SIEVE PERCENT
SIZE (mm) | PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100  #40  #20  #10 87.5 100.0
100.0 . } | - | | } ‘|‘ | 25.0 91.0
! i b NI 19.0 88.4
| ! l 125 82.1
J | | 9.5 79.2
80.0 ; l Tl 4.75 743
! ‘ 2.0 69.4
Q 0.850 61.1
- of | 0.425 53.7
% 60.0 i : ;
< f’ | 0.250 464
Dailllll T
O i : :
i o L e 0.031 32.2
o -
! 0.021 28.3
| 0.012 24.8
20.0 — A 0.009 229
o 0.006 212
| I 0.003 157
0.0 . L J [ \ 0.002 12.4
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percent of: GRAVEL (25.7 %), SAND (37.3 %), SILT (25.1 %), CLAY (11.8 %)
Sample Description:

Comments: Insitu Moisture content is 9.9%.



420 Turenne Street
Winnipeg, Manitoba
R2J 3W8
engtech@mymts.net
www.eng-tech.ca

PARTICLE SIZE ANALYSIS

Avia NG Consultants File No.: 18-166-81

143 High Street
f. No.. 18-166-81-4
Southhampton, Ontario Ref. No

NOH 2L0

Attention: James Gunn, P.Eng
Project: GEOTECHNICAL INVESTIGATION - LIGHTING IMPROVMENTS, CHURCHILL, MB.

Test Hole No. 10 Sample No. 3 Depth: 20m
Sample By: ENG-TECH (Julius Dizon) Type of Sample: Grab Source: Project site
Date Sampled: Oct 1/18 Date Received: Oct 3/18 Date Tested: Oct 11/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
P M. Joonse ke ConrsE SIEVE PERCENT
SIZE (mm) PASSING
APPROXMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" 1" 2" 375 100.0
_ 25.0 93.9
T T
; AREL I 1 M 1.0 93.9
’ |1 ke | ' 125 93.9
| i e ] 9.5 906
80.0 ! Tl i T 475 87.1
‘ gt | | 2.0 828
) l 0.850 81.2
=
% 60.0 i 0.425 76.7
< | | 0.250 72.0
- | 0.150 67.9
=z l
(LlJ) 400 . | 0.075 63.1
r ‘ . I Hi 0.028 59.4
o 4 I | 0.019 50.2
i 4 |
J‘ | 0.011 43.5
20.0 + F 0.008 41.4
| i 0.006 37.0
| | | 0.003 269
0.0 l ; [ | 0.002 24.0
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percent of: GRAVEL (12.9 %), SAND (24.0 %), SILT (40.6 %), CLAY (22.5 %)
Sample Description:

Comments: Insitu Moisture content is 12.4%.



420 Turenne Street

Wintiipet, Mznitoha PARTICLE SIZE ANALYSIS

R2J 3wWs8
~engtech@mymts.net
suLTiNG Limitep www.eng-tech.ca
Avia NG Consultants File No.: 18-166-81

143 High Street
Southhampton, Ontario
NOH 2L0

Ref. No.: 18-166-81-5

Attention: James Gunn, P.Eng
Project: GEOTECHNICAL INVESTIGATION - LIGHTING IMPROVMENTS, CHURCHILL, MB.

Test Hole No. 12 Sample No. 3 Depth: 26m
Sample By: ENG-TECH (Julius Dizon) Type of Sample: Grab Source: Project site
Date Sampled: Oct 1/18 Date Received: Oct 3/18 Date Tested: Oct 11/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
FIE VM foomst|  PE CoRRSE SEEVE | PERCENT
SIZE (mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" 1" 2" 25.0 100.0
| | | | | | 19.0 96.0
1000 T T 7T AT 25 | %4
e J , 9.5 90.0
- 4.75 86.2
80.0 2.0 83.3
0.850 82.6
LZD 0.425 77.8
g}e 60.0 ! ; I 0.250 71.2
< | / t 0.150 65.8
= l 0.075 59.4
w 0.030 486
Q 40.0 | ; ]-
il | 0.020 41.6
o * | ' 0.012 39.2
' | l 0.008 34.9
20.0 ' I 0.006 295
| 1 | l' 0.003 21.7
_ | L 0.002 19.7
- i L] ; AR 0.001 13.0
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percent of: GRAVEL (13.8 %), SAND (26.8 %), SILT (41.4 %), CLAY (17.9 %)
Sample Description:

Comments: Insitu Moisture content is 10.2%.



420 Turenne Street
Winnipeg, Manitoba
R2J 3W8
engtech@mymts.net
www.eng-tech.ca

PARTICLE SIZE ANALYSIS

ENG-TECH

Consurting Limitep

Avia NG Consultants File No.: 18-166-81

143 High Street Ref. No.: 18-166-81-6
Southhampton, Ontario

NOH 2L0

Attention: James Gunn, P.Eng
Project: GEOTECHNICAL INVESTIGATION - LIGHTING IMPROVMENTS, CHURCHILL, MB.

Test Hole No. 13 Sample No. 3 Depth: 3.0m
Sample By: ENG-TECH (Julius Dizon) Type of Sample: Grab - Source: Project site
Date Sampled: Oct 1/18 Date Received: Oct 3/18 Date Tested: Oct 11/18
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
e WM JoomrsE|  PRE e SIEVE | PERCENT
SIZE (mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
4200 #100  #40  #20  #10 2 19.0 100.0
100.0 E | l. | 12.5 98.6
L | l 95 947
| 475 92.1
| 2.0 89.8
80.0 ! ? 1 0.850 83.7
r | ‘ i 0.425 787
‘ i |
o 0.250 745
z ! !
g 60.0 : 0.150 69.8
& 0.075 63.9
'2 0.030 51.9
ul 0.020 47.0
@] |
ac 400 | 0.012 42.3
% 0.009 376
0.006 35.3
20.0 0.003 25.8
| L 0.002 236
i 1 [ ! 0.001 16.4
oo L L1l il Ll
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percent of: GRAVEL (7.9 %), SAND (28.2 %), SILT (42.0 %), CLAY (21.8 %)
Sample Description:

Comments: Insitu Moisture content is 10.2%.
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PLAN OF CONSTRUCTION OPERATIONS CHANGE RECORD

A February 28,2019 N. Heisz, P. Eng, Avia NG Draft for 66% Design Submission

B March 13,2019 N. Heisz, P. Eng, Avia NG Draft for 99% Design Submission

C April 17,2019 N. Heisz, P. Eng, Avia NG Issued for Tender Submission




PLAN OF CONSTRUCTION OPERATIONS CHANGE RECORD

1. INTRODUCTION .uvtsunssnssursssssnssassssssnssassssssnssansssssnssssssnssssssnssassssssnssasssnssnssans
1.1 PROJECT DESCRIPTION..cevieeteeeessssssesrsssessssssssssssssesssssesssasssssssnes
1.2 THE AIRPORT ENVIRONMENT ...curttrttnisesssssessessessessessessessssssssssssssssssssessessssssssssssssssssssssssssssssesssssssssssssssasssssssssssssesssssssssssssssssssans 1
1.3 PURPOSE OF THE PLAN OF CONSTRUCTION OPERATIONS...ucueuresessessessersesssssssssessessessessessessessesssssssssssssssessessessessessssssssssssssesas 1
1.4 SAFETY MANAGEMENT CONSIDERATIONS ....vutuetrssesssessessessessessessessesssssssssssssssessessessessssssssssssssssssssssassasessesssssssssssssssssssassassaseane 1
2. CONSTRUCTION SEQUENCING PLAN AND PRELIMINARY PROJECT SCHEDULE ....cvussessssnssssnnsnsas 3
2.1 GENERAL.ucuuetteserssessessessessessessessessssssssssssssssssessessessessesasssssssssssssssstssessssssssssassassassssssssaseasessssssssssesssssssssssnsansasesssssnssessssnssssassassansaneane 3
2.2 WORKING OUTSIDE OF DESIGNATED WORK AREA ....curuureuresissssssssssssssssssesssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssessssssssssns 3
2.3 CONSTRUCTION SEQUENCING EQUIPMENT ..cvsurerersrrsressssresssssreresssssssssssssensssssesssssssssssssressssssssssssssssssssssssssssssasssessssssssssssssnsses 4

2.3.1  LOW PROFILE BARRICADES.....ccsseseseuresseusessesssssssssesssssesessessessessssssssssssssssssssessesssssesnes

2.3.2 UNSERVICEABILITY LIGHTING.uuusutssessesessesressessessessssssssssssssssessesssssssssssssssssssssssssssesesssssesnss

2.3.3  RUNWAY CLOSURE MARKERS.....cssuseesessesessessessessessessssssssssssessessessessessssssssssssssssssessessessessesssssesssssssssssssssessessessesssssesssssssssasssnens 4

2.3.4  TEMPORARY ELECTRICAL INSTALLATIONS...cssttuseusessessessessessessssssssssssssssssessessessesssssssssssssssssssssasssssssessssssssessssssssssassassaseasessess 4
2.4 CONTRACTOR LAYDOWN AND MATERIAL STOCKPILE AREAS ...cuvueueruereesssssssssesssssssssssssssssessssssssssssssssssssssssssssssssssssesssssns 4
2.5 CONSTRUCTION ACCESS ROUTES .uvuutuuessiessssesssesssssessssssssssssssssssssssssssssssssssssssesssesssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssnes 4
2.6 AIRSIDE SAFETY AND SECURITY ESCORTS AND GATE SECURITY c.ucueuerreserssssesssssessessessessessssssssssssssssssessessessessessssssssssssassanes 5
2.7 UNDERGROUND UTILITY LOCATES cevtueeesiessesssmessmsssssesssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssssassans )
2.8 F.O.D. CONTROL PROGRAM w..corueiuerssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s ssessssssessssssssssessssssssssssssssssnees 5
3. AIRPORT OPERATIONS AND PROCEDURES ..cccsussersssssussarsssssussanssnssnsssnsssssssssnssassssssnssanssnssasssnssnsan 7
3.1 COMMUNICATION PROTOCOLS AND RESPONSIBILITIES weueuresessessessessessessesssssessesssessensessessessessesssssesssssssssessessessessessesssssssssssesas 7

3.1.1  TRANSPORT CANADA — AIRPORT OPERATOR ...covrureueurerrssessessssssssssssessessessessssssssssssssssssssssssessessssssssssssssssssssssasssssasessssssssssenes 7

3.1.2  CONTRACT ADMINISTRATOR ..corerreuresesseessessessesssesssesssssssssssssssssssanes

3.1.3  CONTRACTOR cereereeesessessessessessesssssssssssssssessessessessesssssssssssssssessessessessessesns
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1. INTRODUCTION

11 PROJECT DESCRIPTION

Transport Canada is planning to undertake the rehabilitation of the airfield electrical systems at the Churchill
Airport in two (2) phases.

Phase 1 includes the rehabilitation of Taxiway Bravo and Runway 07-25 while Phase 2 includes the
rehabilitation of Runway 15-33, Taxiway Alpha, the Apron and Field Electrical Centre. This PCO has been
prepared specifically for Phase 1.

The project is a safety related project to extend the life of existing facilities. It is not proposed to expand the
facilities, increase air traffic or the level of service following construction. New installations will meet TP312
5th Edition.

The project is anticipated to commence in late July 2019 and be completed in September 2019.

1.2 THE AIRPORT ENVIRONMENT

The airport operational environment is extremely dynamic and involves various stakeholders including
Transport Canada, airlines and airport users, NAV CANADA and airport staff. The airport environment is
highly regulated in the interest of public safety and security. As such, any deviations from standard operating
procedures are carefully considered and subject to detailed review and input from stakeholders and
regulators.

It is recognized that construction will temporarily impact the “normal” operation of the airport and will
require special temporary operational changes. The cooperation of all parties including the Contractor will
be paramount in successfully carrying out this project.

1.3 PURPOSE OF THE PLAN OF CONSTRUCTION OPERATIONS

The primary purpose of the Plan of Construction Operations (PCO) is to provide a notification of change in the
level of service from the certification standards and the Aerodrome Operations Manual (AOM) published for
the airport. The PCO is a statement of the approved operational procedures to be employed to maintain the
certification criteria of the airport during the implementation of the planned construction project. The airport
will be required to file this PCO with the AOM while the project is in progress.

The secondary purpose of the PCO is to formulate, in advance, the coordination required to implement the
proposed project and minimize the impact to airport operations. This is done to ensure that airport security
and flight safety are not jeopardized because of construction activities.

The third purpose of the PCO is to inform all stakeholders of the project, so that they may appreciate and plan
for potential impacts to their operations.

1.4 SAFETY MANAGEMENT CONSIDERATIONS

This PCO works in collaboration with the Safety Management System (SMS) currently in place at the airport.
The SMS program is set up to engage airport staff in actively monitoring and identifying hazards. A risk, or
combined series of risks to safety which are determined to be unacceptable will need to be either removed or
successfully mitigated to a level as low as reasonably practicable.

Churchill Airport 1
Airfield Electrical Rehabilitation - Phase 1
Plan of Construction Operations



A Safety Case will be prepared by Transport Canada as part of the airport’s SMS program.

All airport personnel who work within or near a project work area, are obligated to report any accident,
incidents or hazards immediately. Reports may be submitted to the employee’s direct supervisor.
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2. CONSTRUCTION SEQUENCING PLAN AND PRELIMINARY
PROJECT SCHEDULE

2.1 GENERAL

This section is intended to outline the proposed construction operations and planned schedule of work. Refer
to Appendix A for a Project Site Plan and a Construction Sequencing Plan. These drawings illustrate the
proposed scope of work, construction work area and provide additional details regarding access routes,
construction/schedule restrictions, and airport operational impacts, etc.

Guiding principles for development of this PCO are as follows:

o All setbacks related to the construction sequencing plan have been checked against TP312 4th Edition
(Runway 15-33 and Runway 07-25) and TP 312 5t Edition (Taxiways Alpha and Bravo) and the
Airport Operations Manual.

e Taxiway A and apron edge lighting to remain operational throughout construction. Taxiway A edge
lighting circuit switchover to new cabling from constant current regulator to be scheduled in advance
complete with implementation plan which is to be approved.

Work Zone 1:

e Runway 07-25 will be CLOSED for the duration of construction in Phase 1.

e Runway 07-25 will be available for daytime taxi (no lighting required) with 30 minutes prior notice.
e Taxiway B will be available for daytime taxi (no lighting required) with 30 minutes prior notice.
Work Zone 2:

e The operational certification of Runway 15-33 will remain as published (Code 4 Precision) in
accordance with TP312 4t Edition. Ductbank investigation work to be completed on fair weather
day, with prior approval and on a pull back basis to accommodate flight schedule.

e The operational certification of Taxiway A will remain as published (AGN IIIA) in accordance with
TP312 5t Edition. Ductbank investigation work to be completed on fair weather day, with prior
approval and on a pull back basis to accommodate flight schedule.

General plans, details and efforts required by the Contractor to accomplish the above are presented in further
sections.

2.2 WORKING OUTSIDE OF DESIGNATED WORK AREA

Work may be required outside of designated work area and within active runway/taxiway strips and/or
restricted areas, such as surveying of existing benchmarks, and investigation/isolation of airfield electrical
circuits and cabling.

All work outside of the work area indicated on the Construction Sequencing Plan, and that have the potential
to impact airport operations, will be undertaken either 1) on a pullback basis under the supervision of the
appropriate Airside Safety and Security Escort or 2) the impacted facility will be closed to air traffic.

Refer to Section 2.6 for airside security escorts and security requirements.
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2.3 CONSTRUCTION SEQUENCING EQUIPMENT

2.31 Low PROFILE BARRICADES

Barricades, where required, shall be coloured international orange/white. Barricades shall be fitted with
steady burning red fixtures meeting the requirements of Transport Canada Document TP312 - Aerodrome
Standards and Recommended Practices. All barricades shall be filled with water or sand or otherwise
secured. Nails driven into the pavement surface shall not be permitted.

The Contractor shall immediately repair or replace any damaged barricades and repair or replace any
unserviceability lights found to be burnt out or non-operational.

The Contractor shall make barricades available throughout construction in the number required to facilitate
their work and to properly cordon off work areas as indicated schematically on the Construction Sequencing
Drawings. Maximum spacing between barricades shall be 3.0 meters on runways and taxiways and 6.0
meters on aprons.

2.3.2 UNSERVICEABILITY LIGHTING

Where required, temporary red unserviceability lights will be co-located with low profile barricades to
delineate areas closed to air traffic.

2.3.3 RUNWAY CLOSURE MARKERS

Runway closure markings meeting the requirements of TP312 shall be placed as indicated on the
Construction Sequencing Plan enclosed as Appendix A.

The Contractor will supply two (2) runway closure markers for the duration of the project.

2.3.4 TEMPORARY ELECTRICAL INSTALLATIONS

The Contractor shall supply, install and maintain all temporary lighting arrangements including temporary
surface/subsurface edgelighting circuits/connections as indicated on the Contract Drawings.

2.4 CONTRACTOR LAYDOWN AND MATERIAL STOCKPILE AREAS

Contractor Laydown areas shall be as shown on the Construction Sequencing Plan in Appendix A. The exact
location of these areas will be determined prior to construction.

The Laydown Area/Yard as indicated on the drawings have been tested against aeronautical clearance
requirements. There shall be no deviation from the approved location without prior approval from the
Airport Operator and review by NAV CANADA.

Dust control shall be provided on a continuous basis.

2.5 CONSTRUCTION ACCESS ROUTES

The construction areas may be accessible by access routes as indicated on the Construction Sequencing
Drawing.

Access to the Airport property will be through the gates indicated on the Construction Sequencing Drawings.
Alternative and/or temporary gates may also be utilized with Airport approval as required.
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Access route upgrades may be required to accommodate construction vehicles. The Contractor shall be
responsible for upgrades as required. Where existing airport access roads are used the Contractor shall be
responsible for re-instatement to pre-construction conditions at the completion of the project.

The Contractor will be required to apply water to control dust on a continuous basis. There will be an onsite
water source made available to the Contractor however permission is required prior to operation.

Onsite haul routes shall be reviewed with the Contract Administrator and the Airport Operator in the field
during construction.

2.6 AIRSIDE SAFETY AND SECURITY ESCORTS AND GATE SECURITY

All personnel and vehicle operators operating within restricted airside areas (outside designated working
areas) will require contact with an appropriate airside escort. The escorts will communicate/monitor FSS
and communicate with the Construction Site Foreman as required. Using on-site radios (non-aviation), all
parties would communicate effectively. The final configuration of any necessary Airport Security Escorts
shall be established between the Contractor and the Airport.

The Contractor’s site representatives shall be responsible for ensuring that all project personnel follow the
instructions provided by the Airside Escort. The Contractor and his employees must comply with instructions
given by the Airside Escort immediately.

It will be the responsibility of the Contractor to coordinate any airside escorting requirements with the
Airport with sufficient lead time (minimum 48 hours).

The Contractor shall provide gate security at all active gate access points used by construction
equipment/personnel for the duration of the project. Gate security is not required if the gates are locked.

2.7 UNDERGROUND UTILITY LOCATES

There are underground utilities located within the work areas including high voltage and communications
cables. These utilities are a serious safety hazard and would cause major disruption to airport operations if
damaged.

The Contractor is responsible for coordinating and obtaining all utility locates. Under no circumstances will
work be permitted in the absence of utility locates. Prior to commencing work, the elevation and location of
all utilities shall be recorded.

Prior to commencement of work each day, the General Contractor is required to obtain a Guarantee of
Isolation for underground high voltage cables. This Guarantee of Isolation will be coordinated through the
Airport Operator, in consultation with the site technician responsible for electrical services.

All existing utilities are to be daylighted and protected within work areas.

Circuit isolation and lock-out procedures will be reviewed during the Preconstruction meeting.

2.8 F.0.D. CONTROL PROGRAM
The Airport Operator has a stringent Foreign Object Debris (F.0.D.) Control Program in place.

Under no circumstances will the Contractor be permitted to dispose of any F.0.D. while on airport property.
F.0.D. will be monitored by the Airport Operator, the Airside Escorts, and the Contractor Administrator’s Site
Representative. Any F.0.D. observed must be removed immediately in accordance with the F.0.D. Control
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Program put in place by the Airport Operator. Details of the F.0.D. control program shall be reviewed with
the Airport Operator prior to the commencement of work.
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3. AIRPORT OPERATIONS AND PROCEDURES

3.1 COMMUNICATION PROTOCOLS AND RESPONSIBILITIES

During construction, communication protocols and responsibilities must be clearly understood, practiced and
enforced.

Figure 1 shows the general communication flow during the project.

The following provides additional details as to the responsibilities of the major project participants.

3.1.1 TRANSPORT CANADA - AIRPORT OPERATOR

The Airport Operator (Transport Canada) is responsible for coordination with Transport Canada (Civil
Aviation), NAV CANADA and the Airport Users. The Airport Operator will ultimately be responsible for
communications with these authorities/groups and will be required to participate in construction meetings
to keep informed on project progress. The Airport Operator will liaise with the Contract Administrator during
construction.

The Airport Operator, or their designated representative(s) shall be specifically responsible for the following:

e Advising aircraft operators of the construction schedule, schedule updates and operating procedures
for the various phases/area of work that may pose a change in their operational procedures.

e Preparation and issuing of NOTAMs advising of operational constraints including closure of runways
and taxiway at various times during the project.

e Advising the Contractor Administrator’s Site Representative of any operational, safety or security
concerns that arise during the project.

e Advising NAV CANADA changes in the construction schedule which might impact their primary
responsibilities.

e Participating in the acceptance of the completed work as the operational representative.

e Attending the regular construction progress meetings chaired by the Contract Administrator’s Site
Representative.

e Meeting with the Contract Administrator’s Site Representative prior to the end of each working shift
to inspect any surfaces being reopened and to review operational safety, security concerns and
schedule for the following work shift.

e Designating representatives who will make periodic inspections of the entire job site and who will
review safety, security, and the effectiveness of the F.0.D. prevention program.

e Provide updates to Transport Canada (Civil Aviation) of major milestones reached and phase
completions.

The Airport Operator is also responsible for the review and approval of the Contractor’s Work Permits
throughout the project.
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3.1.2 CONTRACT ADMINISTRATOR

Transport Canada has retained the services of a Professional Engineering firm (the Contract Administrator)
to administer and monitor execution of the project and provide engineering and full-time inspection services.

The Contract Administrator shall monitor the progress of the work and provide a full-time site representative
during construction. The site representative will communicate with the Contractor and/or their site
personnel and provide updates/queries to the Airport Operator.

The Contract Administrator will:

e Interact with the Airport Operator and Contractor’s security and contractor safety personnel as
required to ensure the safe and efficient execution of the work.

e Coordinate and resolve technical issues during construction with the Airport Operator, the
Contractor and the Site Representative.

e Provide support to the Airport Operator in the review of Contractor’s work permits.

3.1.3 CONTRACTOR

The Contractor shall be responsible for the construction of the project the safety of his personnel and
subcontractor’s.

The Contractor shall identify a Site Foreman/Project Manager and a Health, Safety and Security Coordinator.
The Contractor’s site representatives will communicate through the Contract Administrator’s Site
Representative. The Contractor’s administrative office staff will communicate through the Contract
Administrator.

The Contractor shall make hand-held radio communication equipment available to all site personnel
including the Contractor’s personnel, Airside Escorts, Contract Administrator’s Site Representative, and Site
Foreman. These radios are to be used to facilitate efficient internal (non-aviation) communication for all
parties during construction.

The Contractor shall ensure that all personnel are properly briefed on applicable safety and operational
procedures by airport personnel prior to entering airside areas.

3.14 TRANSPORT CANADA CIVIL AVIATION SAFETY

Transport Canada Civil Aviation Safety Operations is interested in ensuring the continued safe operation of
the airport and ensuring that all applicable regulations, standards and recommended practices are complied
with. Periodic inspections may be conducted during the construction period to ensure the intent of this Plan
of Construction is followed.

Only the Airport Operator shall communicate with Transport Canada.

3.1.5 NAV CANADA

NAV CANADA provides flight services via the Winnipeg Flight Information Centre (FIC) and must always have
a clear understanding of the project.

NAV CANADA shall be advised of the project through the Land Use process and routine issuance of NOTAMS.
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SITE EMERGENCY NUMBER
Tel: 204-675-0056

Airport Operator
Transport Canada

v

Airport Operator Representative

Tel: ###-H##-HHH#H#

Contract Administrator Contract Administrator’s Site Representative

Cell: ###-H###-#HHH## Cell: ###-###-H#H#H#

I

Contractor Superintendent Contractor Foreman / Project Manager

Cell: ###-###-#### Cell: ###-##t#-####

FIGURE 1 - COMMUNICATION CHART
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3.1.6 AIRPORT USERS AND OTHER STAKEHOLDERS

The Airport Operator will communicate directly with airport users and the stakeholder community. Initial
communications have advised users / stakeholders of the project and its impact to airport operations
including project objectives, scope and schedule.

Communications will occur throughout the project to advise of airfield configuration changes, upcoming
NOTAMs and other information as required.

3.2 CERTIFICATION STANDARDS AND COMPLIANCE

The Churchill Airport is a certified airport and must comply with Aerodrome Standards and Recommended
Practices TP312, Canadian Aviation Safety Regulations (CAR’s) and several other regulations and standards.
This PCO has been prepared based on recommended practices to accommodate temporary changes to the
procedures and described characteristics contained in the Airport Operations Manual to permit the proposed
construction activity.

The following outlines the aeronautical safety measures implemented during construction:

1. All construction staging and stockpile areas will be located to remain clear of any airport obstacle
limitation surfaces and electronic zoning protection areas. All construction work areas and laydown
areas comply with TP312 4t Edition (current operational certification for Runway 15-33 and
Runway 07-25) obstacle limitation surfaces and strip zoning requirements and TP312 5t Edition
(current operational certification for Taxiways Alpha and Bravo)

2. NOTAMs will be issued by the Airport Operator on an as required basis to advise of closures to
Runways, Aprons and Taxiways.

3. Construction barricades with steady-burning red unserviceability lighting will be positioned to
delineate the limits of unescorted operation of construction equipment.

4. During closures of Runway 07-25 runway closure markings will be placed at each end of the closed
runway.

5. Runway and taxiway graded areas/safety areas shall be reinstated at the end of each construction
shift and when the facility is to be operational in accordance with TP312 4th/5th Edition as
appropriate.

6. The construction areas will be inspected prior to opening to air traffic ensure that the all pavement
surfaces are carefully swept and that adjacent grassed areas are adequately graded.

Following construction, Runway 15-33 will remain certified to TP312 4th Edition except that the new airfield
lighting will comply with TP312 5t Edition.

3.3 RELOCATED THRESHOLDS, DECLARED DISTANCES AND RUNWAY CERTIFICATION
It is not proposed to incorporate any relocated thresholds during construction.

The declared distances on Runway 15-33 will remain as published during conduction and will remain
certified as indicated in the AOM.

Runway 07-25 will be CLOSED for the duration of the project but available for taxi.
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3.4 INSTRUMENT APPROACH PROCEDURES

The approach procedures associated with Runway 07-25 and Runway 15-33 will not be impacted however
Runway 07-25 will be closed for construction.

All construction equipment and material storage areas remain clear of any onsite navigational aid protection
areas. Atthe end of the project, all equipment will be removed from the site and the areas restored to their
original condition.

Impacts to instrument approach procedures will be confirmed based on the NAV CANADA Land Use process
and coordinated between the Airport Operator, the Contractor and NAV CANADA as appropriate.

3.5 RADIOS

The Contractor shall identify a Site Foreman and Health, Safety and Security Coordinator that will interface
with the Contract Administrator’s Site Representative and the Airside Escorts. The Airside Escorts will
provide airside escorting services and aviation radio communication services as required.

General (non-aviation) radio communication devices (i.e. Motorola) will be made available by the Contractor
for onsite personnel. Portable radios with non-aviation frequencies will be used for this purpose.

The project will not commence until the approved radios are installed and fully operational and found not to
conflict with aviation frequencies.

Designated persons shall always monitor these radios while construction is active in approved areas.

If the Site Foreman leaves the site during construction operations, an alternate person shall be responsible
for ensuring proper procedures are followed in his absence. Before leaving the site, the Construction
Foreman will communicate the temporary designate to the Airside Escorts and the Contract Administrator’s
Site Representative.

The Site Foreman and his alternate must take full responsibility for construction equipment and personnel
operating within the approved construction areas.

3.6 GENERAL SITE PROCEDURES

The Contractor’s Site Foreman and Healthy, Safety and Security Coordinator shall be responsible for ensuring
that all construction personnel at the aerodrome operate construction equipment and service vehicles in a
safe manner in accordance with the procedures outlined in this document and the Construction Sequencing
Drawings enclosed as Appendix A.

Prior to the start of construction onsite, the Contractor’s Site Foreman in conjunction with the Airport
Operator, Airside Escort and the Contract Administrator shall brief all key project/construction personnel on:

e The procedures for the movement of equipment and personnel working on the aircraft maneuvering
areas (runway, taxiway, and apron),

e Security regulations, and
e Other applicable aerodrome directives.

The Site Foreman shall ensure that all new personnel to the project are properly briefed and the Contractor
shall maintain a record of all project personnel training records.
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In addition, prior to the start of construction the Contractor’s Site Foreman, in conjunction with the Airport
Operator, the Airside Escort and the Contract Administrator’s Site Representative, shall coordinate an onsite
briefing to review the placement of barricades, delineators, temporary fencing/lighting/markings, NOTAM’s,
operational procedures including pullbacks, jet blast considerations, construction activities/restrictions,
general risks/mitigation measures, etc.

A record of such start-up meetings shall be maintained by the Contract Administrator’s Representative and
distributed to all project personnel.

3.6.1 AIRSIDE VEHICLE OPERATING REQUIREMENTS

All vehicles that will be operated or driven on the aircraft maneuvering areas (open or closed) will be
equipped with an orange warning beacon that will be turned on while the vehicle is on these areas. If
equipped with headlights, these will also be turned on.

An orange warning beacon will be mounted on each vehicle in a location that will permit the beam to be seen
by aircraft or surface traffic from any position within 360°. If a rotating beacon is used, the light beam shall be
set at an angle of 6 ¢ above the horizontal and it shall rotate at a constant speed of 35 RPM The enclosing
globe of the warning light shall be orange for all vehicles.

All airside access gates must be kept closed and secured to prevent entry of unauthorized personnel/vehicles.
It is the responsibility of every person who has authority to use an airside access gate to ensure that the gate
is closed prior to leaving the area. The failure to do so can result in the immediate suspension of an AVOP or
RAIC.

Personally-owned vehicles or equipment are not authorized on airside unless prior approval is arranged from
the Airport Operator.

3.6.2 ALCOHOL AND DRUGS

No person working airside shall be under the influence of any substance, including alcohol, illicit drugs or
medications that have the potential to adversely affect their performance in any way. Operating a vehicle
under the influence is an offence under the Criminal Code of Canada. Drivers who are suspected of being
under the influence of alcohol may be subject to a Breathalyzer test.

3.6.3 SMOKING

Smoking is prohibited airside. No person shall smoke, carry or deposit lighted cigars, cigarettes, pipes or
matches, or carry an open flame on airside. This also applies to any other airside areas such as, staircases,
baggage rooms, bridges, ramp crew shelters, inside and outside vehicles, equipment and airside buildings.
Charges can be laid under the Canadian Aviation Regulations.

3.6.4 PERSONAL AUDIO EQUIPMENT / CELL PHONES

No person shall carry or use personal audio/visual equipment such as portable CD players, MP3 players, iPod,
portable DVD players, or cassette players while working airside. Personal cellular telephones and portable
communication devices including, but not limited to Blackberries, iPhones are not to be used on airside.
Cellular telephones and portable communication devices are authorized for OPERATIONAL PURPOSES ONLY.
The portable communication devices shall not be used while driving a vehicle/equipment unless 1) the
vehicle is pulled over and brought to a complete stop in a safe location or (2) it is used with hands-free
technology approved by law for such purpose (such as “Bluetooth” or hands-free speakers).
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3.6.5 REPORTING HAZARDOUS CONDITIONS AND ACCIDENTS

A person encountering a hazardous condition on any aircraft movement surface shall report its nature and
location immediately to their supervisor in order that corrective action may be taken.

All accidents shall immediately be reported to the Supervisor, Safety & Security. In the case of vehicle
accidents, vehicles are not to be moved unless there is a possibility of further injury or damage to personnel
or property. All personnel involved in the accident and witnesses must remain at the scene until the accident
investigation is completed.

All other personnel shall remain clear of an accident scene unless authorized by the Airport Operator or
responsible agency.

3.7 SCHEDULED FLIGHTS

Scheduled air service to the Airport is presently provided by various air carriers.

The 2019 Summer Flight Schedule is attached as Appendix B.

The project may affect scheduled flights when meteorological conditions favor Runway 07 or Runway 25.

When required due to meteorological conditions (wind, temperature, visibility), NOTAMS related to the
closure of Runway 07-25 may be cancelled by the Airport Operator.

Operational impacts will be communicated to stakeholders prior to construction.

3.8 UNSCHEDULED FLIGHTS

The project may affect unscheduled flights, including rotary wing operations, when meteorological conditions
favor Runway 07 or Runway 25.

When required due to meteorological conditions (wind, temperature, visibility), NOTAMS related to the
closure of Runway 07-25 may be cancelled by the Airport Operator.

Operational impacts will be communicated to stakeholders prior to construction.

3.9 CONSTRUCTION START-UP
The following start-up procedure shall be followed:

1. Construction personnel and equipment, the Site Foreman, and the Gate Security shall gather near a
designated Airside access gate.

2. Applicable NOTAMs shall be issued /confirmed in place by the Airport Operator and the Contract
Administrator’s Site Representative. NOTAM expiries shall be checked.

3. The Airside Escort shall advise that personnel and equipment will be proceeding to the designated
construction areas. Only once the Airside Escort has determined that proceeding to the site will not
interfere with air traffic will the construction traffic be escorted to the site.

4. The Airside Escort will monitor construction and air traffic frequencies during construction.

5. Ifrequired, placement of construction barricades, work delineation posts and runway closure
markings shall occur immediately once the Contractor enters the designated area.
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6. Ifrequired, lights designated to be made unserviceable shall be made unserviceable. All circuit lock-
outs to be in place prior to construction work start.

3.10  CONSTRUCTION SHUT-DOWN
The following shut-down procedure shall be followed:

1. Prior to re-opening airside facilities to air traffic, the Contractor must ensure that taxiway and
runway graded areas are graded and compacted with no significant high or low areas and no wind-
rows of materials higher than 50mm. All excavations shall be backfilled at the end of each
construction shift unless otherwise noted or indicated by the Engineer.

2. All pavement areas must be swept clean of all loose materials by the Contractor.

3. Barricades and unserviceability lighting shall be placed in proper locations and be operational.
Barricades shall be secured with sand bags such that they do not move once placed. Additional sand
bags may be required depending on final barricade geometry and type.

4. Construction personnel and equipment must be clear of airside operational areas.
5. The Construction Site Foreman and the Airside Escort will conduct an airfield inspection.

6. After confirming the airfield conditions are acceptable and safe and that all construction personnel
and equipment are clear, the Airport Operator will cancel NOTAMS.

3.11 WEEKLY CONSTRUCTION PROGRESS MEETINGS

Weekly construction meetings are proposed throughout the construction period. The purpose of the
meetings will be to review past and future progress and construction/coordination issues.

Participants generally include the Airport Operator, Contract Administrator and the Contractor’s Site
Representatives/Subcontractor’s.

The Airport Operator will provide regular project status updates to NAV CANADA, Transport Canada (civil
Aviation) and Airport Users.

3.12 NOTAMS AND RESPONSIBILITIES

The Airport Operator will be responsible for the origination, revision and cancellation of NOTAM'’s. The
NOTAM will advise the aviation community of the establishment, condition or change in any aeronautical
facility, service, procedure or hazard as well as the approximate period involved.

Situations may arise where an urgent NOTAM is required and the Airport Operator cannot be contacted.
Under these circumstances the Airport Operator representative, or the Contractor if the situation requires,
will be responsible for contacting NAV CANADA advising of the current situation at the airport.

Refer to Appendix D for Draft NOTAMS.

3.13 INCIDENT REPORTING PROCEDURES

If an accident or incident occurs on-site during the construction project, the incident will be reported as per
on-site procedures, as outlined in the Airport Operations Manual (AOM). The Airport Operator’s
representative will be responsible for initiating and carrying out this work.
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Immediately report emergencies to 204-675-0056.

3.14 STAKEHOLDER CONSULTATION

The Airport Operator will send a copy of the Plan of Construction Operations (PCO) to the following persons
and agencies for their information (when applicable):

1. Airport Management,
2. All scheduled airlines using the airport,
NAV CANADA,

Transport Canada, Aerodrome Safety, and

o W

The Contractor.

Transport Canada, Aerodrome Safety may circulate the PCO to other branches of Transport Canada as
deemed necessary.

During the construction period, communications with the airlines and tenants will be the responsibility of the
Airport Operator and their designate. The Contract Administrator will be responsible for the coordination of
information between the Airport Operator and the General Contractor. Any changes to the plan as outlined
within this document will be communicated as required by the Airport Operator.

3.15 AERONAUTICAL NOTIFICATIONS

3.15.1 PROPER NOTIFICATION

It is not advisable to issue a NOTAM for any planned permanent changes to an airport’s configuration or
facilities. The proper procedure is for the Aerodrome Operator to inform the regional Aerodrome Safety office
who then notifies Transport Canada of any planned changes to aeronautical information. A NOTAM would be
issued only if the work was not completed as planned.

3.15.2 NOTIFICATION SCHEDULE

Notification of planned changes to the airport must be made well in advance so that all users of the relevant
publications will have the correct airport information. Aerodrome Safety Circular ASC2001-010 states that
the Airport Operator must submit changes to Aerodrome Safety 85 calendar days in advance, in accordance
with the Aeronautical Information Regulation and Control (AIRAC) process. In addition, Canadian Aviation
Regulation 302.07, Obligations of Operator, subparagraph (1) (d) requires that planned changes to the
airport be sent to Transport Canada in writing at least 14 days in advance. The Airport Operations Manual
should be sent to Transport Canada along with the notification.

Project details will be communicated to NAV CANADA through the NAV CANADA Land Use Submission
approvals process.
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4, AIRPORT OPERATIONS MANUAL

The AOM and associated documents and publications will be updated by the Airport Operator to reflect the
revised airfield geometry and physical characteristics.
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5. OWNER - ENGINEER ATTESTATION

Upon completion of the project, the Owner along with the Engineer shall conduct a detailed acceptance and
compliance inspection. This inspection will be issued and signed by the owner-engineer attesting to the
compliance of the project with all applicable aerodrome standards and accepted practices as promulgated in
TP312 5t Edition or applicable existing certification as indicated the AOM. This attestation will be forwarded
to Transport Canada Aerodrome Safety for their information and appended to the AOM.
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6. ENDORSEMENTS

PROJECT:

Airfield Electrical Rehabilitation - Phase 1

AIRPORT NAME:
Churchill Airport

AIRPORT OPERATOR and CERTIFICATE HOLDER:

Transport Canada

AIRPORT MANAGER

Jennifer Schweder

CERTIFICATE NUMBER AND DATE OF ISSUE
5151-C1111

This Plan of Construction Operations (PCO) has been prepared and reviewed by the following persons. This PCO
documents a coordinated approach to completing the construction projects in the year 2019 at the Churchill
Airport while maintaining an acceptable level of safety for those involved in the construction project and the
aviation community.

I undertake to meet the obligations set out in this plan of construction; and I hereby certify that the information
in this plan is complete and accurate and no relevant information has been omitted.

,2019

Date (D-M-Y) Signature of Airport Operator/Certificate Holder

This Plan of Construction Operations has been approved by:

,2019
Date (D-M-Y) For Minister of Transport
cc: Transport Canada Civil Aviation
Airlines
NAV CANADA

Stakeholders/Contractor
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APPENDIX A

Site Plan and Construction Sequencing Plan
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CYYQ - CHURCHILL AIPRORT

Airfield Electrical Rehabilitation - Phase 1

Flight Schedule

Day Flight From To Arr Dep AC Type

S/M/T/W/R/F | Calm Air 300 / YWG YyQ 0930 737-200
First Air 700

S/M/T/W/R/F | Calm Air 300 / YyYQ YRT 1005 737-200
First Air 700

S/M/T/W/R/F | Calm Air 303 / YRT YyQ 2030 737-200
First Air 703

S/M/T/W/R/F | Calm Air 303 / YYQ YWG 2110 737-200
First Air 703

SAT Calm Air 300/ YWG YyQ 0930 737-200
First Air 704

SAT Calm Air 300/ YyYQ YRT 1005 737-200
First Air 704

SAT Calm Air 305/ YRT YyQ 1400 737-200
First Air 705

SAT Calm Air 305/ YyYQ YWG 1440 737-200
First Air 705
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CYYQ - CHURCHILL AIPRORT
Airfield Electrical Rehabilitation - Phase 1
AIRCRAFT MIX AND AIRCRAFT GROUP NUMBER

e Boeing B737-200 (B732) AGN 11IB
e CRJ 200 (CRJ2) AGN IlIB (Runway Environment) AGN Il (Taxiway Environment)
e (Cessna Citation V (C560) AGN Il

e Piper Navajo (PA31) AGN |

e Douglas DC-3 (DC3T) AGN II1A
e Metroliner (SW4) AGN Il

e (Cessna Conquest 2 (C441) AGN Il

o ATR 42 (AT45) AGN IlIA
e (Cessna Caravan AGN I

e (Cessna 182 AGN |

e ATR72 AGN IlIA

e King Air 200 AGN |
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CYYQ - CHURCHILL AIPRORT
Airfield Electrical Rehabilitation - Phase 1
DRAFT NOTAMS

XXXXXX CYYQ CHURCHILL

RWY 07-25 CLOSED DUE TO CONST
AVLBL FOR TAXI 30 MINS PNR
YYMMDDHHMM TIL YYMMDDHHMM

XXXXXX CYYQ CHURCHILL
RWY 07-25 E/L U/S
YYMMDDHHMM TIL YYMMDDHHMM

XXXXXX CYYQ CHURCHILL

TWY B CLOSED DUE TO CONST
AVLBL FOR TAXI 30 MINS PNR
YYMMDDHHMM TIL YYMMDDHHMM
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z 7. THE CONTRACTOR SHALL SCHEDULE MANPOWER AND EQUIPMENT TO ENSURE ALL WORK CAN BE COMPLETED ENTIRELY WITHIN THE SPECIFIED TIME FRAME.
= PWGSC Project Manager Administrateur de Projets TPSGC
5 8. PUBLIC ROADS USED BY THE CONTRACTOR TO ACCESS THE SITE DURING CONSTRUCTION SHALL ALSO BE MAINTAINED FREE OF CONSTRUCTION DEBRIS AND MATERIALS. ANY AND ALL DECLARED DISTANCES
PLACED APRROXIMATELY LOCAL ROADWAY ORDINANCES AND REGULATIONS SHALL BE OBSERVED BY THE CONTRACTOR IN THEIR ENTIRETY. (DURING CONSTRUCTION) 07 25
PERPENDICULAR TO BOUNDARY 9. ACTIVE AIRSIDE SURFACES AND WORK ZONES SHALL BE KEPT CLEAR OF ALL DEBRIS BY THE CONTRACTOR AS DIRECTED BY THE ENGINEER. Drawing title Titre du dessin
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12. NO SMOKING OR OPEN FLAMES WILL BE ALLOWED ON ANY PORTIONS OF THE AIRFIELD AT ANY TIME UNLESS A VALID PERMIT HAS BEEN ISSUED BY THE OWNER. Son CLoSED CLoSED PLAN 1
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CONSTRUCTION ACTIVITY - WORK ZONE 2
CONSTRUCTION ACTIVITY 1. INVESTIGATION OF EXISTING PULLPITS AND
CONDUITS.
DURATION 1.  TBD
CONSTRUCTION / SCHEDULE 1. CONSTRUCTION HEIGHT RESTRICTION: N/A
RESTRICTIONS
2. WORK TO BE COMPLETED ON A FAIR
WEATHER DAY WITH PRIOR APPROVAL. Scale 1:2500
3. ALL WORKERS & EQUIPMENT TO PULL BACK 25 0 25 50 100 200 METRES

90m FROM RUNWAY 15-33 AND 26m FROM

TAXIWAY 'A' CENTRELINES DURING AIRCRAFT — —
MOVEMENTS AS DIRECTED BY AIRSIDE

ESCORTS. 100 0 50 150 250 500 FEET

4. ALL ACTIVE CIRCUITS CONTAINED WITHIN THE
PULLPITS AND CONDUITS BEING INSPECTED
TO BE LOCKED OUT PRIOR TO COMMENCING
WORK.

AIRPORT OPERATIONS 1. NO CLOSURES

e ———

GENERAL CONSTRUCTION SEQUENCING NOTES:

1. ENSURE THAT ALL APRON AND TAXIWAY A EDGE LIGHTS SOUTH OF TAXIWAY B ARE OPERATIONAL THROUGHOUT CONSTRUCTION. REUSE EXISTING ASLC CABLING FROM EXISTING CCR AT

THE BEGINNING OF CONSTRUCTION. IF REQUIRED DUE TO DISTURBANCE OF EXISTING CABLING WHEN PERFORMING PROPOSED WORKS, INSTALL TEMPORARY ASLC AND GROUND

COUNTERPOISE CABLING IN SURFACE MOUNTED HDPE ROUTED ALONG THE LIMITS OF CONSTRUCTION AND MARKED WITH ORANGE FLAGS EVERY 10M MAX - GAIN APPROVAL ONSITE PRIOR
TO INSTALLATION / SWITCHOVER. MINIMUM TWO WEEKS PRIOR TO DISCONNECTING EXISTING CABLING SUBMIT PLAN TO SWITCHOVER TO NEW CABLING FOR APPROVAL - REFER TO
REMOVALS AND LAYOUT DRAWINGS FOR SCOPE OF WORK, THE END RESULT SHALL BE AS SHOW IN IN THE PROPOSED LAYOUT DRAWING (NOTE THAT THE NEW TAXIWAY B EDGE LIGHTS

ARE NOT REQUIRED TO BE OPERATIONAL UNTIL THE CONCLUSION OF CONSTRUCTION). THE SWITCHOVER SHALL OCCUR ON A FAIR WEATHER DAY WITH PRIOR SCHEDULING AND APPROVAL

COMPLETE WITH CONFIRMATION ON THE DAY OF THE SWITCHOVER.
CONSTRUCTION ACCESS RESTRICTED TO THE ROUTES SHOWN UNLESS OTHERWISE APPROVED BY THE ENGINEER AND OWNER.

MATERIAL DELIVERIES AND CONTRACTOR'S ACCESS TO THE PROJECT AREA SHALL BE THROUGH THE APPROVED GATE. ALL PERSONNEL, EQUIPMENT AND MATERIALS REQUIRED TO

COMPLETE THE PROJECT SHALL ACCESS THE AIRFIELD THROUGH THIS GATE.

4. ACCESS ROUTE/LAYDOWN AREAS SHOWN FOR INFORMATION ONLY. CONTRACTOR TO DETERMINE FEASIBILITY/SUITABLITY PRIOR TO CONSTRUCTION. SUBMIT TO ENGINEER PROPOSED

ACCESS ROUTES, LAYDOWN AREAS FOUR (4) WEEKS IN ADVANCE.

WORK HOURS TO BE REVIEWED AND APPROVED PRIOR TO CONSTRUCTION.

CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ALL PERMITS (CITY, PROVINCE, ETC.) AND COMPLY WITH PERMIT REQUIREMENTS ASSOCIATED WITH ACCESS ROUTES.
THE CONTRACTOR SHALL SCHEDULE MANPOWER AND EQUIPMENT TO ENSURE ALL WORK CAN BE COMPLETED ENTIRELY WITHIN THE SPECIFIED TIME FRAME.

® N o o

LOCAL ROADWAY ORDINANCES AND REGULATIONS SHALL BE OBSERVED BY THE CONTRACTOR IN THEIR ENTIRETY.
9. ACTIVE AIRSIDE SURFACES AND WORK ZONES SHALL BE KEPT CLEAR OF ALL DEBRIS BY THE CONTRACTOR AS DIRECTED BY THE ENGINEER.
10. THE CONTRACTOR SHALL ENSURE THAT NO DEBRIS OR VERTICAL EDGES EXCEEDING 50mm ARE WITHIN THE ACTIVE RUNWAY OR TAXIWAY STRIPS WHILE OPERATIONAL.
11. THE CONTRACTORS PERSONNEL AND EQUIPMENT SHALL YIELD TO ALL MOVING AIRCRAFT AND EMERGENCY VEHICLES AT ALL TIMES.
12. NO SMOKING OR OPEN FLAMES WILL BE ALLOWED ON ANY PORTIONS OF THE AIRFIELD AT ANY TIME UNLESS A VALID PERMIT HAS BEEN ISSUED BY THE OWNER.

PUBLIC ROADS USED BY THE CONTRACTOR TO ACCESS THE SITE DURING CONSTRUCTION SHALL ALSO BE MAINTAINED FREE OF CONSTRUCTION DEBRIS AND MATERIALS. ANY AND ALL

13. IN THE EVENT OF A CONSTRUCTION ACCIDENT OR INCIDENT, THE CONTRACTOR SHALL NOTIFY THE ENGINEER AND OWNER FOR DISPATCH OF EMERGENCY PERSONNEL AS APPROPRIATE.

14. WORK HOURS SHALL BE IN ACCORDANCE WITH LOCAL REGULATIONS OR AS APPROVED BY THE OWNER.

15. SETBACKS IN ACCORDANCE WITH TP312 4TH/5TH EDITION AS NOTED.

16. AIRPORT TO ADVISE TRANSPORT CANADA AERODROME SAFETY OF CURRENT STAGE OF CONSTRUCTION AND ASSOCIATED OPERATIONAL IMPACTS.
17. REFER TO CONTRACT SPECIFICATIONS AND PLAN OF CONSTRUCTION OPERATIONS FOR ADDITIONAL REQUIREMENTS.

AIRSIDE SAFETY AND SECURITY ESCORTS:

1. ALL PERSONNEL OUTSIDE OF THE RUNWAY 07-25 AND TAXIWAY B LIMITS TO BE ESCORTED BY OWNER PERSONNEL. ALL PERSONNEL TO PULL BACK OUTSIDE OF TEMPORARY TAXIWAY STRIP

DURING TAXIING OEPRATIONS.

\ \

\ \

WORK ZONE 2
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WORK ZONE 2

Legend

DEFINED RUNWAY/TAXIWAY EDGE

GRAVEL/MILLING SURFACE |: — : —:I
RUNWAY STRIP/GRADED AREA -
TAXIWAY STRIP/RSA D
RUNWAY OLS —
CONSTRUCTION WORK AREA I I BN .
GATE SECURITY/ESCORT
CONSTRUCTION ACCESS ROUTE >

CONTRACTOR LAYDOWN AREA m

EXISTING PROPOSED
RUNWAY EDGE LIGHT [WH] WHO WHQO

RUNWAY EDGE LIGHT [WH/YL] WHQYL WHQYL
RUNWAY THRESHOLD/END LIGHT GNMRD GN@RD

TAXIWAY EDGE LIGHT BLD BLO
APRON JUNCTION LIGHT YLD YLD
RWY THRESH. ID. LIGHT (RTIL) wH = wHp]
RTIL MINI-POWER CENTRE 7Y A
PULLPIT (&) (@)
PAPI LIGHT UNITS mO oo

INSTRUCTION / INFORMATION SIGN = ==

WIND DIRECTION INDICATOR O C=
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REAL PROPERTY SERVICES
Western Region

SERVICES IMMOBILIERS
Région de l'ouest

LEGEND

EXISTING DUCTBANK. PROTECT
« THROUGHOUT CONSTRUCTION e

) -g_\N 6513010.411 g‘\N 6513028.233 _g\N 6513046.054

N 6513135.162

N 6513063.876 E 438600.182

E 438371.013

GND ELEV. = 25.64m C_Er(l\;g E::Ex f ggggm
TOP ELEV. = 26.14m .=25.85m

g\N 6513081.697 -@N 6513099.519 g\N 6513117.340

EXISTING DEFINED RUNWAY /
TAXIWAY EDGE

EXISTING GRANULAR /
MILLING SURFACE

|
|

B

EXISTING TAXI EDGELIGHT (BLUE)
EXISTING PULLPIT

NEW PULLPIT

NEW END/THRESHOLD LIGHT

. NEW RUNWAY EDGE LIGHT (WHITE/WHITE)
NEW RUNWAY EDGE LIGHT (YELLOW/WHITE) Y

NEW TAXI EDGE LIGHT (BLUE)

NEW APRON JUNCTION LIGHT (YELLOW)

NEW FLASHING LIGHT UNIT,

|
\
. EXISTING ASPHALT SURFACE
|
\

©o0edao

Py

=

51400

E 438199.136 E 438256.429
GND ELEV. = 26.36m

TOP ELEV. = 26.86m

o
<
<

o
(=}
[t}

51420
51460
54480
51520

GND ELEV. =26.00m
TOP ELEV. = 26.50m

E 238428.305 E 438485.507 E 438542.889
GND ELEV. = 25.52m GND ELEV. = 25.35m GND ELEV. = 25.35m
TOP ELEV. = 26.02m TOP ELEV. = 25.85m TOP ELEV. = 25.85m

E 438313.721
GND ELEV. =25.79m
TOP ELEV. = 26.29m

RUNWAY 07-25

o o o o
© @ © o
n © ~ s}
o}

51540
51580
51600
1620
5+64
51700

o o
N <
~ ~
(e}

51820
51840

51760
|

| UNI-DIRECTIONAL
o
B

%
51880

51900

N 6512977.010
E 438200.526

GND ELEV. = 25.86m
TOP ELEV. = 26.36m

N 6512994.831
E 438266.819

GND ELEV. = 25.56m
TOP ELEV. = 26.06m

N 6513012.653
E 438324.111

GND ELEV. = 25.30m
TOP ELEV. = 25.80m

N 6513083.939
E 438553.279

GND ELEV. = 24.84m
TOP ELEV. = 25.34m

N 6513066.118
E 438495.987

GND ELEV. = 24.82m
TOP ELEV. = 25.32m

N 6513048.296
E 438438.695

GND ELEV. = 25.01m
TOP ELEV. = 25.51m

N 6513030474
E 438381.403
GND ELEV] £25.11m
TOP ELEV]325.61m

NEW PAPI LIGHTS
NEW RTIL MINI SUBSTATION

EXISTING UNDERGROUND
DUCTBANK

D%Qﬂﬂ ® O

NEW ILLUMINATED GUIDANCE SIGN
' p
N 85131191
' E 438667 8¢
GHD ELEV.
1qP ELEV.
|

E 438610.571
GND ELEV. =24.85m
TOP ELEV. = 25.35m

INSTALL CLEAR LENSES ON RUNWAY EDGE LIGHTS IN
THE OUTER SECTIONS OF THE RUNWAY.

(TYPICAL FROM STATIONS 5+430 THRU 5+370 AND 5+790
THRU 6+210).

1-1/C #8, 5kV ASLC IN 1-53mm FRE CONDUIT
DIRECT BURIED C/W #8 GROUND COUNTERPOISE.
(CCT#4[1])

2-1/C #8, 5kV ASLC IN 1-53mm FRE CONDUIT
DIRECT BURIED C/W #8 GROUND COUNTERPOISE.
(CCT#12[2))

EXISTING 2-#8 AWG TECK CABLE DIRECT BURIED TO REMAIN === e
(RWY 25 RTIL). PROTECT THROUGHOUT CONSTRUCTION.

EXISTING RACEWAY/
CABLING AS NOTED

NEW RACEWAY / CABLING
AS NOTED

NEW ILLUMINATED WINDSOCK

‘ AIRFIELD SERIES LIGHTING CABLE

>

AVIA

AIRPORT CONSULTANTS

CABLE SCHEDULE

CABLE

DESCRIPTION
‘ TYPE

ASLC AIRFIELD SERIES LIGHTING CABLE, NOTES INDICATE

INCLUDES ONE RUN OF #8 SOFT DRAWN BARE
COPPER (SDBC) COUNTERPOISE FOR DIRECT
BURIED INSTALLATION OR 1-#8 GREEN INSULATED

MATCHLINE
SEE DRAWING E6

STA. 5+380

INSTALL CLEAR/YELLOW LENSES ON RUNWAY EDGE
LIGHTS IN THE OUTER SECTIONS OF THE RUNWAY WITH
YELLOW PORTION FACING MIDDLE SECTION OF RUNWAY
(TYPICAL FROM STATIONS 5+000 THRU 5+370 AND 5+850

1-1/C #8, 5kV ASLC IN 1-53mm FRE CONDUIT
DIRECT BURIED C/W #8 GROUND COUNTERPOISE.

THRU 6+210).

N 6513170.805 -g_\N 6513188.627

“= (CCT#4[1])

=}

N 6513242.091

E 438943.934

GND ELEV. = 25.70m
TOP ELEV. = 26.20m

g\N 6513206448 _&N 6513224.270

N OO T0Z00.575

E 438978.237

GND ELEV. = 25.79

TOP ELEV. = 26.47ri1
1-2/C #12 TECK DIRECT BURIED
(RWY 25 RTIL 240V POWER)

1-3/C #12 TECK DIRECT BURIED
(RWY 25 RTIL SYNC),

E 438714.766 E 438772.058
GND ELEV. = 25.35m GND ELEV. = 25.48m
TOP ELEV. = 25.85m TOP ELEV. = 25.98m

<

o o o
@ ©
o o o

E 438829.350 E 438886.642
GND ELEV. = 25.50m GND ELEV. = 25.59m

ToPELEV. =26.00m RUNWAY Q7-25 TOPELEV. =26.09m

o

<

8 g
©

- - I3
b

I

COPPER COUNTERPOISE IN DUCT UNDER RUNWAYS.
REFER TO SPECIFICATION 16521.

|

I
. NUMBER OF CABLES IN TRENCH. CABLE RUN ALSO
I
\

TECK ALUMINUM INTERLOCKING ARMORED PVC

JACKETED TECK CABLE VOLTAGE CLASS 600V
UNLESS OTHERWISE INDICATED.

MATCHLINE
STA. 5+920
SEE BELOW

AIRFIELD CABLE CIRCUIT SCHEDULE

CIRCUIT
No.

CABLE
TYPE

DESCRIPTION

ASLC RUNWAY 15/33 EDGE LIGHTS

RUNWAY 15/33 EDGE LIGHTS

1
2 ASLC
4

ASLC RUNWAY 07/25 EDGE LIGHTS

5 ASLC TAXIWAY A, B AND APRON

10 2-#8 TECK RTIL 15

e

12 ASLC PAPI 25

Copyright Reserved

THE COPYRIGHTS TO ALL DESIGNS AND DRAWINGS ARE THE
PROPERTY OF AVIA NG INC. REPRODUCTION OR USE FOR
OTHER THAN THAT AUTHORIZED BY AVIA NG INC. IS
FORBIDDEN.

14 ASLC PAPI 15

15 CONC. ABANDON

16 ASLC PAPI 07

17 ASLC SSALR 33 STEADY BURNING LIGHTS

18 ASLC SSALR 33 FLASHING LIGHTS

ELECTRICAL INSTALLATION NOTES:
1. AT THE BEGINNING OF CONSTRUCTION, ON A FAIR WEATHER
DAY, WITH PRIOR APPROVAL AND WITH ALL ACTIVE CIRCUITS
CONTAINED WITHIN THE PULL PITS AND CONDUITS IN
QUESTION LOCKED OUT, INVESTIGATE EXISTING
UNDERGROUND CONDUIT / PULL PITS FOR RE-USABILITY.
DETERMINE THE SIZE, TYPE AND INSTALLATION METHOD OF
CONDUIT. DETERMINE WHAT THE EXISTING CABLES ARE IN
THE EXISTING CONDUITS, HOW MANY CONDUITS ARE IN EACH
DUCTBANK, WHICH CABLES ARE IN WHICH CONDUIT AND THE
AVAILABILITY OF SPARE REUSABLE CONDUITS. DETERMINE IF
THE EXISTING CONDUIT UNDER THE CONCRETE/PAVED
SURFACE CAN BE REUSED BETWEEN PULL PITS AND/OR
FLOODLIGHT POLES ADJACENT TO CONCRETE/PAVED
SURFACE. REPORT ALL FINDINGS TO DEPARTMENTAL
REPRESENTATIVE PRIOR TO LAYING OUT THE NEW WORKS.
THIS DRAWING SET IS NOT TO BE USED FOR CONSTRUCTION
PURPOSES UNLESS STAMPED 'ISSUED FOR CONSTRUCTION'.
3. EXISTING UTILITY INFORMATION HAS BEEN OBTAINED AND
SCALED IN PART FROM RECORD DRAWINGS RECEIVED FROM
THE AIRPORT. ALL INFORMATION GIVEN ON THE DRAWINGS IS
TO BE CONSIDERED APPROXIMATE ONLY AND IS NOT TO BE
CONSTRUED AS TOTALLY COMPLETE. PRIOR TO ANY
CONSTRUCTION ACTIVITY, IT IS THE CONTRACTOR'S
RESPONSIBILITY TO CONFIRM ALL REQUIRED INFORMATION
REGARDING EXISTING CONDITIONS. 3. IT SHALL BE THE
CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT ALL

51940
51960

N €513119.582

E 438667.864

GND ELEV. = 24.84m
TOP ELEV. = 25.34m

N 6513137.404
E 438725.156

GND ELEV. = 24.90m
TOP ELEV. = 25.40m

=N 6513155225
JIE 438782.448

RGND ELEV. = 24.91m

TOP ELEV. = 25.41m

61000
64020

N 6513173.047
E 438830.740

GND ELEV. = 25.03m
TOP ELEV. = 25.53m

THRESHOLD 25—

61260
7m0
61300

61080
6112

6114

6+180
6+320
61340
61360
61380

N 6513790.868

E 438897.032

GND ELEV. = 25.10m
TOP ELEV. = 25.60m

szzu
— b —
|
61240
|

wye'Gl

E 438958.296
ELEV. = 25.570m

————————————————— é‘ _—_—_—_—_—_—_—_—_—_—_—_%—_—: — e —% —————————— -g- ——————Tammm —

_E4388028%0 . /L

N 6513139.625
E 438805.523 /

2-1/C #8, 5kV ASLC IN 1-53mm FRE j/
CONDUIT DIRECT BURIED C/W #8
GROUND COUNTERPOISE.
(CCT#12[2))

|
|
|
N 6513228.242 |
|
|

N 6513208.690

I N 6513210.497
GND ELEV. =25.17m E 438994.643
\ GND ELEV. = 2§5.18m

(RWY 25 RTIL). PROTECT THROUGHOUT CONSTRUCTION. \

REFER TO PAPI UNIT LAYOUT, ~=E438808196

DRAWING E202, FOR EXISTING AND
PROPOSED ELEVATIONS AT PAPI UNITS

2-1/C #8, 5kV ASLC IN 1-53mm FRE

CONDUIT DIRECT BURIED C/W #8 /

GROUND COUNTERPOISE.

(CCT#12[2])

PAPI COMMUNICATION CABLE IN 1-53mm

===  FRE CONDUIT DIRECT BURIED C/W #8

N 6513122.438 /
! l/ E 438810.870/\

/

N 6513131031 \
|
|
|
|

; CAREFULLY EXCAVATE AND INTERCEPT ~
EXISTING 2-#8 TECK FEEDER CABLE FOR RWY 25
/ RTIL. SPLICE NEW FEEDER CABLE TO EXISTING

1-2/C #12 TECK DIRECT BURIED.

:/ (RWY 25 RTIL 240V POWER)
2-1/C #8, 5kV ASLC IN 1-53mm FRE CONDUIT CABLE TO RTIL MINI SUBSTATION AS SHOWN. |
DIRECT BURIED C/W #38 GROUND COUNTERPOISE. |

/ \ EXISTING 2-#8 AWG TECK CABLE DIRECT BURIED TO REMAIN \ I TOPELEV. = 2147”‘
|

WITHIN NEW PULLPIT USING WEATHERPROOF
COMPRESSION SPLICE. EXTEND NEW FEEDER

(CCT#5[2])

—— GROUND COUNTERPOISE. (TYPICAL RWY
25 PAPI LIGHT UNITS).

&
N

- - — — — - .

2-#8 AWG TECK DIRECT BUREIE).

NEW WIND DIRECTION (RWY 25 RTIL)

INDICATOR ON EXISTING
CONCRETE BASE PER DETAIL

61400

64420
61440
61460
64480

UTILITY LOCATES HAVE BEEN COMPLETED PRIOR TO
COMMENCING ANY UNDERGROUND WORK WITHIN THE
CONSTRUCTION LIMITS.
4. ALL EXISTING STRUCTURES, FIXTURES AND OTHER
UNDERGROUND UTILITIES WITHIN THE CONSTRUCTION LIMITS
SHALL BE PROTECTED DURING CONSTRUCTION.
CONTRACTOR TO MAINTAIN SURFACE/SUBSURFACE
DRAINAGE AND ALL SEDIMENT/EROSION CONTROLS AT ALL
TIMES DURING CONSTRUCTION.
CONTRACTOR TO VERIFY EXISTING BASEPLAN. DO NOT
ASSUME ALL INFORMATION IS CORRECT. BASEPLAN IS BASED
\ ON AS-RECORDED DRAWINGS AND SURVEY COMPLETED BY
_ AVIA NG IN OCTOBER 2018.
ENSURE PLAN OF CONSTRUCTION IS FOLLOWED AND THAT
ALL REQUIRED LIGHTS IN EACH STAGE ARE SERVICEABLE.
8. PRIOR TO DE-ENERGIZING ANY CIRCUIT CONFIRM WITH
ENERGIZER/ AND GAIN APPROVAL. LOCK OUT ALL
DE-ENERGIZED CIRCUITS.
COORDINATES FOR ALL LIGHT LOCATIONS WILL BE GIVEN
WITH IFC DRAWINGS. SYMBOLS AND CABLE LINES MAY BE
SHOWN DIAGRAMATICALLY ON LAYOUT DRAWINGS. REFER
TO DETAILS, SPECIFICATIONS AND COORDINATES GIVEN
WITH IFC DRAWINGS.
CONTRACTOR TO CONFIRM ALL TRENCH LOCATIONS WITH
DEPARTMENTAL REPRESENTATIVE PRIOR TO LAYOUT AND
EXCAVATION.
11. REFER TO ELECTRICAL DETAIL SHEETS FOR INSTALLATION
DETAILS PERTAINING TO NEW INFRASTRUCTURE.

Seals

5

4

3

2 ISSUED FOR TENDER 2019,/05/02

1 ISSUED FOR 99% DESIGN 2019/03/14

0 ISSUED FOR 66% DESIGN 2019/01/11
Revision Description Date
Client client

TRANSPORT CANADA

Project title Projet

CHURCHILL AIRPORT, MANITOBA

AIRFIELD ELECTRICAL
REHABILITATION - PHASE 1
RUNWAY 07-25 & TAXIWAY B

Designed by Congu par
NJH
Drawn by Dessiné par
MDZ
Approved by Approuvé par

NJH

PWGSC Project Manager Administrateur de Projets TPSGC

Titre du dessin

ELECTRICAL LAYOUT 2

Drawing title

LU
y \
-
zlss NN
= 52 AN AN
<l
<t Scale 1:1000
E non \\ \ - Project no./No. du projet Drawing no./No. du dessin | Revision no.
\ \ 10 0 5 15 25 50 75 METRES
e e — T —
| e — | R.095823.001 E7 1
50 0 25 50 100 250 FEET 07 oF 11
‘HH\HH‘HH\\H\‘\H\\\H\‘\H\\HH‘\\HU\H‘\H\UH\‘\H\U\H‘\\HU\H‘HH\HH‘HH\HH‘
PWGSC — A1 — 841X594

0 10 20 30 40 50 60 70 80 90 100mm



AutoCAD SHX Text
PWGSC - A1 - 841X594

AutoCAD SHX Text
100mm

AutoCAD SHX Text
90

AutoCAD SHX Text
80

AutoCAD SHX Text
70

AutoCAD SHX Text
60

AutoCAD SHX Text
50

AutoCAD SHX Text
40

AutoCAD SHX Text
30

AutoCAD SHX Text
20

AutoCAD SHX Text
10

AutoCAD SHX Text
0

AutoCAD SHX Text
Description

AutoCAD SHX Text
Date

AutoCAD SHX Text
Drawn by

AutoCAD SHX Text
Approved by

AutoCAD SHX Text
Designed by

AutoCAD SHX Text
Drawing title

AutoCAD SHX Text
Client

AutoCAD SHX Text
Project title

AutoCAD SHX Text
Revision

AutoCAD SHX Text
PWGSC Project Manager

AutoCAD SHX Text
client

AutoCAD SHX Text
Projet

AutoCAD SHX Text
Dessiné par

AutoCAD SHX Text
Administrateur de Projets TPSGC

AutoCAD SHX Text
Conçu par

AutoCAD SHX Text
Titre du dessin

AutoCAD SHX Text
Approuvé par

AutoCAD SHX Text
Drawing no./No. du dessin

AutoCAD SHX Text
Revision no.

AutoCAD SHX Text
Project no./No. du projet

AutoCAD SHX Text
0

AutoCAD SHX Text
ISSUED FOR 66% DESIGN

AutoCAD SHX Text
2019/01/11

AutoCAD SHX Text
1

AutoCAD SHX Text
ISSUED FOR 99% DESIGN

AutoCAD SHX Text
2019/03/14

AutoCAD SHX Text
2

AutoCAD SHX Text
ISSUED FOR TENDER

AutoCAD SHX Text
2019/05/02

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5


LEGEND
EXISTING DEFINED RUNWAY /

TAXIWAY EDGE
EXISTING GRANULAR /
MILLING SURFACE

EXISTING ASPHALT SURFACE
EXISTING TAXI EDGELIGHT (BLUE)
EXISTING PULLPIT

NEW PULLPIT

NEW END/THRESHOLD LIGHT

NEW TAXI EDGE LIGHT (BLUE)

NEW FLASHING LIGHT UNIT,
UNI-DIRECTIONAL
NEW ILLUMINATED GUIDANCE SIGN

NEW ILLUMINATED WINDSOCK
NEW PAPI LIGHTS
NEW RTIL MINI SUBSTATION

EXISTING UNDERGROUND
DUCTBANK

EXISTING RACEWAY/
CABLING AS NOTED

NEW RACEWAY / CABLING
AS NOTED

AIRFIELD SERIES LIGHTING CABLE

NEW RUNWAY EDGE LIGHT (WHITE/WHITE)
NEW RUNWAY EDGE LIGHT (YELLOW/WHITE) Y

NEW APRON JUNCTION LIGHT (YELLOW)
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Electrical Installation Notes:

1. AT THE BEGINNING OF CONSTRUCTION, ON A FAIR WEATHER
DAY, WITH PRIOR APPROVAL AND WITH ALL ACTIVE CIRCUITS
CONTAINED WITHIN THE PULL PITS AND CONDUITS IN
QUESTION LOCKED OUT, INVESTIGATE EXISTING
UNDERGROUND CONDUIT / PULL PITS FOR RE-USABILITY.
DETERMINE THE SIZE, TYPE AND INSTALLATION METHOD OF
CONDUIT. DETERMINE WHAT THE EXISTING CABLES ARE IN
THE EXISTING CONDUITS, HOW MANY CONDUITS ARE IN EACH
DUCTBANK, WHICH CABLES ARE IN WHICH CONDUIT AND THE
AVAILABILITY OF SPARE REUSABLE CONDUITS. DETERMINE IF
THE EXISTING CONDUIT UNDER THE CONCRETE/PAVED
SURFACE CAN BE REUSED BETWEEN PULL PITS AND/OR
FLOODLIGHT POLES ADJACENT TO CONCRETE/PAVED
SURFACE. REPORT ALL FINDINGS TO DEPARTMENTAL
REPRESENTATIVE PRIOR TO LAYING OUT THE NEW WORKS.
2. THIS DRAWING SET IS NOT TO BE USED FOR CONSTRUCTION
PURPOSES UNLESS STAMPED 'ISSUED FOR CONSTRUCTION'.
3. EXISTING UTILITY INFORMATION HAS BEEN OBTAINED AND
SCALED IN PART FROM RECORD DRAWINGS RECEIVED FROM
THE AIRPORT. ALL INFORMATION GIVEN ON THE DRAWINGS IS
TO BE CONSIDERED APPROXIMATE ONLY AND IS NOT TO BE
CONSTRUED AS TOTALLY COMPLETE. PRIOR TO ANY
CONSTRUCTION ACTIVITY, IT IS THE CONTRACTOR'S
RESPONSIBILITY TO CONFIRM ALL REQUIRED INFORMATION
REGARDING EXISTING CONDITIONS. 3. IT SHALL BE THE
CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT ALL
UTILITY LOCATES HAVE BEEN COMPLETED PRIOR TO
COMMENCING ANY UNDERGROUND WORK WITHIN THE
CONSTRUCTION LIMITS.

4. ALL EXISTING STRUCTURES, FIXTURES AND OTHER
UNDERGROUND UTILITIES WITHIN THE CONSTRUCTION LIMITS
SHALL BE PROTECTED DURING CONSTRUCTION.

5. CONTRACTOR TO MAINTAIN SURFACE/SUBSURFACE
DRAINAGE AND ALL SEDIMENT/EROSION CONTROLS AT ALL
TIMES DURING CONSTRUCTION.

6. CONTRACTOR TO VERIFY EXISTING BASEPLAN. DO NOT
ASSUME ALL INFORMATION IS CORRECT. BASEPLAN IS BASED
ON AS-RECORDED DRAWINGS AND SURVEY COMPLETED BY
AVIA NG IN OCTOBER 2018.

7.  ENSURE PLAN OF CONSTRUCTION IS FOLLOWED AND THAT
ALL REQUIRED LIGHTS IN EACH STAGE ARE SERVICEABLE.
8. PRIOR TO DE-ENERGIZING ANY CIRCUIT CONFIRM WITH
ENERGIZER/ AND GAIN APPROVAL. LOCK OUT ALL
DE-ENERGIZED CIRCUITS.

9. COORDINATES FOR ALL LIGHT LOCATIONS WILL BE GIVEN
WITH IFC DRAWINGS. SYMBOLS AND CABLE LINES MAY BE
SHOWN DIAGRAMATICALLY ON LAYOUT DRAWINGS. REFER
TO DETAILS, SPECIFICATIONS AND COORDINATES GIVEN
WITH IFC DRAWINGS.

10. CONTRACTOR TO CONFIRM ALL TRENCH LOCATIONS WITH
DEPARTMENTAL REPRESENTATIVE PRIOR TO LAYOUT AND
EXCAVATION.

11. REFER TO ELECTRICAL DETAIL SHEETS FOR INSTALLATION
DETAILS PERTAINING TO NEW INFRASTRUCTURE.
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EEEE%E ﬁgE,\;fT"éH ] ORANGE, SPRING LOADED 711mm
DEFINED EDGE OF RUNWAY OR TAXIWAY
/ ORIGINAL CONDITION GEO 15.25m FROM TAXIWAY CENTRELINE) . Iéa';SRREEIAigEE;LIEggIYSEORI\??HE
== ZEL 2.25m FROM DEFINED ! - OPPOSITE SIDE OF THE LIGHT
:lmﬁm 5 Mmmli SURFAGE TO MATC / RESTORE TRENCH SURFACE TO TAXIWAY EDGE) . FIXTURE THAN THE RUNWAY
i S 7L BURIED HYDRO SURFACE TO MATCH ” __MATCH ORIGINAL CONDITION . |
— 3 - WARNING TAPE / ORIGINAL CONDITION | |E| | |E E' | |E| | ELII—J
i ' T rr——— EN=ITR =13 5
5 —_ NATIVE BACKEILL FREE JE= 25 = ||:ﬂ| | IQ S gl | |¥| 22 | | ——LED TAXIWAY EDGE LIGHT
S o OF DEBRIS & STONES =11==11 SN H=I11= =11 BE [[=__ BURIED HYDRO Nuw ol
3 °.®o _ | — GREATER THAN 50mm. === = == BURIED HYDRO = E L WARNING TAPE ® EDGE
o © 0T : =1 E = 7 - LIGHT
25 COMPACT TO 95% =11 L= — WARNING TAPE A
AN MAXIMUM DRY DENSITY = - Q N
S0 & — NATIVE BACKFILL FREE S N NATIVE BACKFILL FREE IZI\/ICI’I? EZATYFE Msé’l‘_’:’( FLEXIBLE CORD RU
*°@ #8 GROUND COUNTERPOISE S . OF DEBRIS & STONES 3 o, 2o OF DEBRIS & STONES S SS
o | ABOVE ASLC 3 °, %9 | —— GREATER THAN 50mm. ° 5L ..+ }——— GREATER THAN 50mm.
) e VPE 10 SAND ° COMPACT TO 95% >0 COMPACT TO 95% — H
E g MAXIMUM DRY DENSITY e S MAXIMUM DRY DENSITY
CABLES/RACEWAY AS SHOWN ° 5@ o
§ ON LAYOUT #8 GROUND #8 GROUND o g
3 ] ™~ CABLES/ RACEWAY AS SHOWN - i COUNTERPOISE - B COUNTERPOISE 5 )
ONLAYOUT g : g b SECONDARY EXTENSION CABLE
7 3 | TYPE 10 SAND 3 | TYPE 10 SAND w H
75mm 5mm u
- - - : ® |_{— 50mm BREAKABLE COUPLING
mm 5 S _ H
NOTES: g ~__ CABLES/ RACEWAY AS SHOWN g ~__ CABLES/ RACEWAY AS SHOWN
: 3 ON LAYOUT 3 - ON LAYOUT =
=  SHEAR GROOVE TO BE
1. REFER TO LAYOUT FOR DUCT/WIRE DESCRIPTIONS. 75mm 75mm 75mm 75mm | GRADE = UNOBSTRUCTED
2. MAINTAIN 75mm CLEARANCE BETWEEN CIRCUITS AND —— | — \ DEFINED égl;ﬂLgoﬁr\;thl)-ingEH EADS
SIDES OF TRENCH. NOTES: NOTES: s TAXIWAY EDGE OF \
3. FINAL TRENCH LOCATION TO BE DETERMINED DURING 1 CENTRELINE  TaAxiwAY | CAST ALUMINUM J MALE/FEMALE PLUG CONNECTORS
CONSTRUCTION. 1. REFER TO LAYOUT FOR DUCT/WIRE DESCRIPTIONS. 1. REFER TO LAYOUT FOR DUCT/WIRE DESCRIPTIONS. nonooon STAKE HEAD
- MAINTAIN 75mm CLEARANCE BETWEEN RACEWAYS. 2. MAINTAIN 75mm CLEARANCE BETWEEN CIRCUITS AND 2. MAINTAIN 75mm CLEARANCE BETWEEN CIRCUITS AND ISOLATING — u CROUNDLYS
. mm . mm
5. MAINTAIN 200mm CLEARANCE FROM RACEWAYS SIDES OF TRENCH SIDES OF TRENCH. TRANSFORMER PULLPIT \ —'#8 BARE COPPER GROUND WIRE.
CONTAINING COMMUNICATIONS CABLES OR TECK ' NOTES: \
COMMUNICATIONS CABLE TO RACEWAYS CONTAINING 3. FINAL TRENCH LOCATION TO BE DETERMINED DURING 3. FINAL TRENCH LOCATION TO BE DETERMINED DURING —_— K= SECONDARY CABLING IN RIGID
n OUND counT a CONSTRUCTION. a CONSTRUCTION. 1. COUNTERPOISE NOT SHOWN FOR CLARITY RN PVC CONDUIT TO ISOLATING
6. GROUND COUNTERPOISE IS NOT REQUIRED ABOVE : : g g?:r?EU\I/HS TRANSFORMER IN PULL PIT
\E9 /  TECKCABLESFORRTIL SYSTEM \E9/ \E9/ RUNWAY/TAXIWAY CROSSING 2. CONFIRM MAIN TRENCH AND PULLPIT LOCATIONS WITH ON SITE REPRESENTATIVE Y WEAPS
MULTIPLE RACEWAY TRENCH PROFILE SINGLE RACEWAY TRENCH PROFILE SINGLE RACEWAY TRENCH PROFILE PRIOR TONSTALLATION Himm FRE CONDUIT
3. EDGELIGHTS ARE TO BE INSTALLED IN TWO (2) PARALLEL ROWS EQUIDISTANT FROM
NOT TO SCALE
NOT TO SCALE NOT TO SCALE OTTOSC THE RUNWAY OR TAXIWAY CENTRELINE. IF THE DEFINED EDGE IS NOT PERFECTLY n 50mm ANGLE GALVANIZED,
STRAIGHT, THEN MAKE MINOR ADJUSTMENTS TO THE 1.5m OFFSET TO ENSURE THE w 1-PIECE ANCHOR STAKE
PRECEDING STATEMENT IS MET.
NOTES: \/
G TRENCH —
1. MOUNTING STAKE TO BE DESIGNED FOR DRIVING INTO THE GROUND. ALLOW FOR AUGERING HOLE TO ASSIST
- WITH STAKE INSTALLATION IF SOIL CONDITIONS TO NOT PERMIT INSTALLATION WITHOUT DAMAGING THE
W n STAKE. REFER TO INSTALLATION SPECIFICATION FOR AUGER HOLE BACKFILL REQUIREMENTS
BURIED HYDRO b EDGE LIGHT MOUNTING HARDWARE AND FIXTURE MAY BE DIFFERENT THAN DEPICTED IN THIS DETAIL. SUBMIT
~ "~ WARNING TAPE W EDGELIGHT AND PULLPIT LAYOUT SHOP DRAWINGS FOR APPROVAL
o NOT TO SCALE
S NATIVE BACKFILL FREE TAXIWAY B EDGE LIGHT INSTALLATION
3 FROM DEBRIS. NO STONES
LARGER THAN 50mm@. NOT TO SCALE
COMPACT TO 95% SPmdd
TECK CABLES
:>_ 75mm SAND BEDDING IN LINE WITH N 6512882.121 N 6513245.592 IN LINE WITH
ABOVE AND BELOW RUNWAY E 437786.715 E 438955.189 RUNWAY
3 EDGELIGHTS GND ELEV. = 27.72m GND ELEV. = 25.71m EDGELIGHTS
S0mm I 50mm TOP ELEV. = 28.22m ¢ EDGELIGHTS N N € EDGELIGHTS TOP ELEV. = 26.21m
200mm 5 o‘ 2.25m |} ~ ™~ } 2.25m R 0?
. .Um
" | N 6512879.257 N 6513242.726—]
TRENCH WIDTH > o E 437787 606 E438956.080 | 4 —x—
AS REQ'D 3.0m GND ELEV. = 27.76m GND ELEV. =25.71m 3.0m
n I B | TOP ELEV. = 28.26m TOP ELEV. = 26.21m R
RTIL TRENCH PROFILE 3.0m T~—N 6512876.392 N 6513239.863— | 3.0m
@ NOT TO SCALE =~ E437788.497 E 438956.971 —
GND ELEV. = 27.77m GND ELEV. = 25.69m
TOP ELEV. = 28.27m TOP ELEV. = 26.19m EXISTING
DEFINED THRESHOLD 25 ~
L DEFINED THRES?OLD 07 RUNWAY RUNWAY i II,X%VAY
N 6512854.449 N 6513217.920
E 437795.323 E 438963.796
GND ELEV. = 27.48m GND ELEV. = 25.37m .
3.0m TOP ELEV. = 27.98m TOP ELEV. = 25.87m 3.0m 3
N 6512851.585 N 6513215.055 o
E 437796.214 E 438964 688\
3.0m ?g’g EI'_‘E\\// -z 2277 'gg’g GND ELEV. = 25.77m 3.0m ﬂ TAXIWAY/RUNWAY ?
t el TOP ELEV. = 26.27m \)EI
3.0m 225 ] T22om 3.0m @
R\N £512848.720 ¢ EDGELIGHTS ~ e ¢ EDGELIGHTS N 6513212 191_/'H TAXIWAY CORN ER TAXIWAY/
IN LINE WITH _1 5 7 . 1_ IN LINE WITH
25mm X 25mm NOTCH CUT INTO LID FOR RUNWAY E 437797 105 E 438965579 RUNWAY NOT TO SCALE APRON JUNCTION
INSERTING SHOVEL BLADE EDGELIGHTS GND ELEV. = 27.32m GND ELEV. = 25.24m EDGELIGHTS W NOT TO SCALE
#10-24 THREADED HOLE TOP ELEV. = 27.82m TOP ELEV. = 25.74m
F oD a2 /8 \RUNWAY 07 THRESHOLD LAYOUT (TYPICAL) /"9 RUNWAY 25 THRESHOLD LAYOUT (TYPICAL)
W NOT TO SCALE W NOT TO SCALE
TURNING HOLES
EQUIPPED WITH _
PLASTIC PLUGS ORANGE, SPRING LOADED 711mm
LONG RETROREFLECTIVE ROD.
ENSURE MARKER ROD IS ON THE
da L OPPOSITE SIDE OF THE LIGHT
74/\/,7
COUNTER SUNK HOLE 5 25m FROM THRESHOLD | FIXTURE THAN THE RUNWAY
AT EACH TAB FOR 6 mm | RUNWAY 07-25
S.S. SELF-TAPPING SCREW < THRESHOLD/END LIGHTS.
LOCKING TABS - RED LIGHT FACING
G @1207) PROVIDE GROUND PRIMARY CONNECTOR KIT MIDDLE OF RUNWAY
#8 GREEN LUG FASTENEDTO C/W HEAT SHRINK KIT ™
864 INSULATED GROUND THE UNDERSIDE OF \ GREEN LIGHT FACING 17.5m FROM RUNWAY CENTRELINE) -
TO PULLPIT COVER LID APPROACH 2o FROM DEFINED RUNWAY EDGE | MEDIUM INTENSITY LED RUNWAY EDGELIGHT
; RPN [ .25m , ,#/
SECONDARY EXTENSION L | H 7
CABLE o ! n_ 2/C #12 TYPE SOW FLEXIBLE CORD RUN ORANGE, SPRING LOADED 710mm LONG
y N INSIDE ASSEMBLY RETROREFLECTIVE ROD. ENSURE MARKER
CUT CIRCULAR OPENINGS S o / ROD IS ON THE OPPOSITE SIDE OF THE LIGHT
FOR RACEWAYS — 3 3 FIXTURE THAN THE RUNWAY
1l
CABLE TAG H o
50mm ENT C/W g SUPPORT COLUMN
ASLC CABLE 50mm BREAKABLE COUPLING
SECONDARY LEAD AND o H |_{— 50mm BREAKABLE COUPLING
#8 BARE GROUND TO APPLY ANTI-SIEZE COMPOUND
AIRFIELD LIGHT TRANSFORMER(S) = SHEAR GROOVE H d TO THREADS
AS INDICATED = SHEAR GROOVE TO BE /_
» ! = s P GRADE = UNOBSTRUCTED ¥
g N ! PULLPIT C/W COVER APPLY ANTISIEZE =
CUT CIRCULAR OPENINGS THOROUGHLY \ COMPOUND TO THREADS GRADE
FOR RACEWAYS RUNWAY 07/25 j MALE/FEMALE PLUG CONNECTORS
18mm HOLE FOR i N L ?;EKASCE/IFED THRESHOLD CAST ALUMINUM RUNWAY \ DEFINED —
LOCKING BOLT g?%ﬁ? ,ﬂ!@%ﬁy sgfg\;\/n R STAKE HEAD ﬂ\_&\ GROUND LUG CENTRELINE RUNWAY MALE/FEMALE PLUG CONNECTORS
S H EDGE
PULLPIT FOR DRAINAGE \ o \ S— #8 BARE COPPER GROUND WIRE. CAST ALUMINUM STAKE HEAD
TOP VIEW #8 ShBC | ‘ ) SECONDARY CABLING IN RIGID U CROUNDLUG
NTERPOISE WIRE e
448 cou WIRE ™™~ NAN ISIUI \ ) . SECURE / PVG CONDUIT TO ISOLATING \ #8 BARE COPPER GROUND WIRE.
' ' T > R RN ¥ g CONDUITTO TRANSFORMER IN PULL PIT SECONDARY CABLING IN FRE
— R MM STAKE WITH YN — CONDUIT TO ISOLATING
53mm FRE CONDUIT 150 BURNDY SPLIT BOLT GROUND CONNECTOR. TY WRAPS BN SECURE TRANSFORMER IN PULL PIT
MAXIMUM 3 CONDUCTORS UNDER EACH CONNECTOR 41mm RIGID PVC CONDUIT g g‘IQ,L\I}EEU\I/-\II-I:IES 41mm RIGID PVC CONDUIT
G — PROVIDE END BELLS ON ALL RACEWAY ENDS. Y WRAPS
NOTES: ENDS TO BE PLUGGED WITH EXPANDING FOAM 50mm ANGLE GALVANIZED. 50mm ANGLE GALVANIZED,
= 1-PIECE ANCHOR STAKE = ANCHOR STAKE
1. TOP OF PULLPIT TO BE INSTALLED 40mm BELOW GRADE.
N
a
© 2. ALLOW FOR 900mm LENGTH OF ASLC TO BE COILED IN PULLPIT AT ISOLATING TRANSFORMER FOR EVERY ASLC CABLE NOTES: \j
IN PULL PIT.
1. MOUNTING STAKE TO BE DESIGNED FOR DRIVING INTO THE GROUND. ALLOW FOR AUGERING HOLE TO ASSIST
3. INSTALL PRIMARY CONNECTORS IN HORIZONTAL CONFIGURATION NEAR TOP OF PULLPIT. WITH STAKE INSTALLATION IF SOIL CONDITIONS TO NOT PERMIT INSTALLATION WITHOUT DAMAGING THE \_/
(f ) _ 1 STAKE. NOTES
610 127 4. MAXIMUM 3 CONDUCTORS IN EACH SPLIT BOLT GROUND COUNTERPOISE CONNECTION. 2 gagg ggﬂ&lﬁggﬁggigﬁg\%ﬁ% AND FIXTURE MAY BE DIFFERENT THAN DEPICTED IN THIS DETAIL. SUBMIT 1. MOUNTING STAKE TO BE DESIGNED FOR DRIVING INTO THE GROUND. ALLOW FOR AUGERING HOLE TO ASSIST WITH STAKE INSTALLATION IF SO
' CONDITIONS TO NOT PERMIT INSTALLATION WITHOUT DAMAGING THE STAKE.
5. IN GRASSED AREAS PULLPIT LID TO BE COVERED WITH BACKFILL. 2. EDGE LIGHT MOUNTING HARDWARE AND FIXTURE MAY BE DIFFERENT THAN DEPICTED IN THIS DETAIL. SUBMIT SHOP DRAWING FOR APPROVAL.
SIDE VIEW m RUNWAY 07/25 THRESHOLD/END 3. INSTALL WHITE/WHITE AND WHITE/YELLOW LENSES AS SHOWN ON LAYOUTS
n 6. IN PAVED AREAS ENSURE THAT THE PULLPIT LID CAN BE REMOVED AND THE PIT ACCESSED W LIGHT INSTALLATION
PULLPIT AND COVER (14
W e PULLPIT INSTALLATION DETAILS W MEDIUM INTENSITY RUNWAY EDGELIGHT INSTALLATION
W NOT TO SCALE NOT TO SCALE
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, 50 50 ,
_ U= N _ L
ﬂF\ME_R TWO WRAPS OF 3M SCOTCH

130C ELECTRICAL TAPE

I
\ TWO WRAPS OF 3M

SCOTCH SUPER 88

50 50

SECOND LAYER

NOTES:

1.  CABLES AND TAPES TO BE KEPT CLEAN AND DRY DURING TAPING OPERATION.
2. TAPE TO BE HALF-LAPPED.

3. UNIFORM TENSION TO BE MAINTAINED FOR EVEN BUILD-UP.

4. TAPE TO BE APPLIED IN A LEVEL WIND FASHION. |.E. RIGHT TO LEFT AND BACK.

TAPED PRIMARY CONNECTOR DETAIL

NOT TO SCALE

NICOPRESS SLEEVE #1-128/7J

3mm

STRIP INSULATION AND SHIELD FROM CABLES FOR 1/2 SLEEVE LENGTH PLUS 3mm.
CAREFULLY PENCIL INSULATION FOR 32mm.

SPLICE CONDUCTORS WITH NICOPRESS SLEEVE.

CLEAN INSULATION SURFACES TO BE TAPED WITH ISOPROPYL ALLOW TO DRY.

oo w >

25mm 25mm

- —

‘*SCOTCH #23 RUBBER TAPE

e BiER====ss=====4E]]

E. APPLY ONE LAYER OF SCOTCH #23 RUBBER TAPE UNDER HIGH ELONGATION, MAINTAINING
HALF LAP, AND EXTENDING 25mm BEYOND THE PENCILLED INSULATION.

38mm 38mm

R —

/— SCOTCH #23 RUBBER TAPE

0 LT A LT

F. BUILD UP INSULATION TO NORMAL CABLE OUTSIDE DIAMETER WITH #23 SCOTCH RUBBER TAPE,
HALF LAPPED AND EVENLY SPACED.

50mm 50mm

] [
L U e e e LT
— — [y Y B Sy B By B By B —
G. COVER THE WHOLE SPLICE WITH A HEAT SHRINK SLEEVE EXTENDING 50mm ON EITHER SIDE OF
THE TAPED AREA.

H. HEAT SLEEVE WITH TORCH OR HEAT GUN WORKING FROM CENTER OUT TO ONE END AND THEN
FROM CENTER OUT TO OTHER END.

NOTES:

1. CABLES AND TAPE TO BE KEPT CLEAN AND DRY DURING SPLICING.
2. TAPE MUST ALWAYS BE HALF LAPPED.

3. MAINTAIN UNIFORM TENSION ON TAPE FOR EVEN BUILD UP.

4

TAPE MUST BE APPLIED IN A LEVEL WIND FASHION, IE. RIGHT TO LEFT AND BACK.
/1) PERMANENT #8, 5kV ASLC PRIMARY SPLICE
w NOT TO SCALE

/— HEAT SHRINK P/N:WCSM-28/9-1200-S CUT TO LENGTH

| |
| 815 |
l m 'U'BOLT
130( ) g 2-50mm RIGID PVC
535 g CONDUIT SLEEVES.
1 6mm GALVANIZED
— 1 STEEL BASEPLATE AS

\\\

b A

TO BE DETERMINED

NOTES:

1.

(2
\E10/

IF LOCAL EXISTING CONDITION DO NOT ALLOW FOR THE INSTALLATION OF
HELICAL ANCHORS THEN THE USE OF AN ALTERNATIVE CONCRETE CAISSON
WILL BE REQUIRED. FINAL DESIGN OF ALTERNATIVE FOUNDATION TO BE

COMPACTED
FINISHED GRADE

N
Ny T

DETERMINED BASED ON LOCAL CONDITIONS DETERMINED ON SITE.

ALL MOUNTING HARDWARE AND FASTENERS TO BE STAINLESS STEEL.

SHAPE THE GRADE SURROUNDING THE FOOTING TO ENSURE THERE ARE NO
SHARP ELEVATION CHANGES IN VICINITY OF THE FOOTING. COMPACT IMPORTED

SUPPLIED BY PAPI MFR.

COMPACT GRANULAR J
MATERIAL TO95% CORRECTED
MAXIMUM DRY DENSITY AND
TAPER TO MATCH
SURROUNDING GRADE AS
NECESSARY TO PROVIDE A
GRADUAL SLOPE (MAX. 1.5%)

4-199mm@ ANCHOR BOLTS
AS SUPPLIED BY PAPI MFR

SRR \CAST-IN-PLACE CONCRETE

CAISSON.

ALLOW CONCRETE TO
MUSHROOM AT
BOTTOM OF FOOTING

GRANULAR MATERIAL AROUND FOOTINGS AS REQUIRED TO CREATE A GRADUAL

SLOPE FROM TOP OF BASEPLATE TO SURROUNDING AREA.

CONCRETE SHALL NOT EXTEND ABOVE GRADE (I.E. IN SLOPES).

PAPI TO BE ANCHORED TO FOUNDATION WITH MFR SUPPLIED ANCHOR BOLTS.

ALTERNATIVE PAPI UNIT
CONCRETE FOOTING DETAIL

NOT TO SCALE

ANCHOR WITH MFR SUPPLIER BOLTS

50mm CONDUIT FOR
HEIGHT ADJUSTMENT

GROUND
LUG

MOUNTING FLANGE

COMPACT GRANULAR CLASS 'A' MATERIAL
APRON (APPROX. 3m DIA) TO 95% CORRECTED
MAXIMUM DRY DENSITY AND TAPER TO MATCH

SURROUNDING GRADE AS NECESSARY TO

PROVIDE A MAXIMUM GRADUAL SLOPE OF 1.5%.

#6 TW GREEN GROUND WIRE

NEW LED PAPI UNIT. LENS — I ] I T~ —
HEIGHT TO BE CONFIRMED /1 il I I
DURING CONSTRUCTION. \

FASTEN TRANSITION PLATE TO HELICAL \_:),‘_/ \” H ‘L

PAPI LIGHT UNIT CABLE

BREAKABLE MOUNTING COUPLING

WEATHER HEAD

INSTALL PAPI MFR SUPPLIE
GALVANIZED STEEL
TRANSITION PLATE

NEW 1-50mm RIGID

D

PAPI JUNCTION
UNIT

900mm LENGTH OF #8 INSULATED,

GREEN GROUND TO PULLPIT LID
EXISTING PULL PIT C/W STEEL
LOCKING COVER
PAPI LIGHT UNIT CABLE
/ IN 50mm FRE
/
y A

NOTES

1. CONTRACTOR TO SELECT PILE SUITABLE FOR INSTALLATION INTO
PERMAFROST INCLUDING ALL EQUIPMENT AND HARDWARE
SUITABLE FOR THE INSTALLATION.

2. CONTRACTOR IS ENCOURAGED TO DRILL 50mm PILOT HOLES AT
EACH PILE LOCATION PRIOR TO INSTALLING HELICAL PILE.

3. ALL MOUNTING HARDWARE AND FASTENERS TO BE STAINLESS
STEEL.

4. GRANULAR MATERIALS TO BE COMPACTED TO CORRECTED

I\

102mm DIA. HOT DIPPED GALVANIZED
STEEL, ROUND SHAFT (ONE PIECE)
SCREW ANCHOR. ANCHOR TO EXTEND
2.0m INTO EXISTING PERMAFROST.

HELICAL ANCHOR TO BE DESIGNED BY A
PROFESSIONAL STRUCTURAL
ENGINEER REGISTERED IN MANITOBA
AND STAMPED TO CERTIFY THAT IT IS
SUITABLE FOR THE INSTALLATION.

(3
\ET0/

TRANSFORMER

PRIMARY CABLE

PVC CONDUIT
, , , 0 == - L/_ GRADE
— ________IBQL_ sty al ““" JH \\
\ et r I:l . O NEXT
J2 " CEMENT BOARD _. 5 e A BEVASIG . PULLPIT
et #8 SDBC COUNTERPOISE
150mm MINERAL WOOL
INSULATION PRIMARY PLUG g
X ) CONNECTOR " —
ANANANANANINANRANRANANAN AN AARANRARANARNANARAN 2 \ c
FILTER FABRIC —— /X RIR RRIRRRRIRIR| [WRIRIRRRRRRRRIRAR. 75, TONEXT
NATIVE MATERIAL PULL PIT
FREE DRAINING GRANULAR 250mm DIA HELIX TO NEXT CADWELD
MATERIAL PULL PIT NEW 200W, 6.6A ISOLATING _1

CONNECTION PRIMARY CABLE IN
NEW COPPERCLAD 1-50mm FRE
GROUND ROD
19mm x 3m LONG

PAPI INSTALLATION DETAIL

Public Works and
Government Services

Travaux publics et
Services gouvernementaux

Canada Canada

REAL PROPERTY SERVICES
Western Region
SERVICES IMMOBILIERS

Région de l'ouest

>

AVIA

AIRPORT CONSULTANTS

ww/gos

COUNTER
WEIGHT

wuwoost

wwigl

SAND/ ¥

]

$

1
[ '“:1|__
g
3 EXISTING
CONCRETE
FOOTING
]
NOTES:

CONNECTIONS.

=T T
]

]

\

—=—— GROUND ROD BONDED TO WINDSOCK

1. INSTALL NEW FRANGIBLE FUSE BOLTS TO EXISTING ANCHOR BOLTS. ENSURE NEW WIND CONE BASE BOLT PATTERN MATCHES
EXISTING ANCHOR BOLTS IN FOUNDATION. ENSURE PROPER, VERTICALLY PLUMB INSTALLATION IN ACCORDANCE WITH
MANUFACTURER INSTRUCTIONS WHEN CONNECTED TO EXISTING ANCHOR BOLTS AND WIND CONE BASE.

2. INSTALL NEW LED LIGHT AND ASSOCIATED ELECTRICAL MATERIALS COMPLETE WITH NEW ISOLATION TRANSFORMER AND ALL

3. ENSURE THE STRUCTURE CAN BE LOWERED WITHOUT DAMAGING ANY COMPONENTS.
4. FUSE BOLTS TO BE MILLARD TOWERS OR APPROVED EQUAL.

4 WINDCONE INSTALLATION DETAIL

LEGEND

ITEM DESCRIPTION

WINDCONE TOWER BASE
WINDCONE TOWER POLE
WINDCONE CAGE ASSEMBLY
915mm DIA.x3600mm WINDCONE
LED LIGHT

ROTARY SWIVEL

C-FITTING C/W GASKET AND COVER

MANUFACTURER SUPPLIED GALVANIZED
ANCHOR BOLTS

FRANGIBLE FUSE BOLTS

10. DISCONNECT SWITCH IN
WEATHERPROOF NEMA 3 ENCLOSURE
C/W SEALTIGHT CONNECTIONS

©® N o g s~ 0N~

11. SECONDARY WIRING

12. 19mm LIQUID-TIGHT FLEX CONDUIT

13. LIQUID-TIGHT CONNECTOR, 19mm

14. 1.2m SECONDARY CABLE C/W PLUG
THROUGH CONDUIT

15. WEATHERPROOF CONDUIT HEAD

CONNECT #6 SDBC GROUND
WIRE TO WIND CONE BASE.

PULLPIT C/W COVER

PRIMARY CONNECTOR KITS

CABLE TAGS

200W, 6.6A ISOLATING TRANSFORMER
AIRFIELD SERIES LIGHTING CABLE (ASLC)
CONDUIT/CABLE AS SHOWN ON DRAWINGS
#8 SDBC GROUND COUNTERPOISE WIRE

GROUND CONDUCTORS CRIMP CONNECTOR
(MAXIMUM 3 CONDUCTORS PER SPLIT BOLT).
EXOTHERMIC GROUND CONNECTOR

19mmx3000mm LONG GALVANIZED STEEL

BASE.

w NOT TO SCALE

[ ] [] [ ]

FINISHED GRADE

MAXIMUM DRY DENSITY AS SPECIVIED IN DIV 31. NOT TO SCALE
INSTALL SECONDARY EXTENSION LEADS
119.1m IN DIRECT BURIED RIGID PVC CONDUITS
I A
9m NEW PULLPIT & ISOLATING
B
——*— TRANSFORMER (TYP.)
9m
- C 2-1/C, #8, 5kV ASLC IN
9m D 53mm FRE DIRECT BURIED C/W GROUND
ﬂ— COUNTERPOISE
15m -
EDGE OF RUNWAY {
RUNWAY 07 THRESHOLD
NOTES:
1. REFER ALSO TO INSTALLATION AND FOOTING DETAILS.
ALL UNITS AIMED AT ANGLE 0°00' TRANSVERSE 2. ALL DIMENSIONS REFER TO CENTRE LINES OF LIGHT UNITS.
LIGHT BOX "A' LIGHT BOX 'B' LIGHT BOX *C' LIGHT BOX "D’

i RUNWAY

LIGHT BOX A’

‘ ‘ | Seals
. 9.0m | 9.0m | 9.0m | 15.0m RUNWAY 07 EDGE
RUNWAY 07 ¢
RUNWAY 09 PAPI LAYOUT
ANGLE SETTINGS WITH APPROXIMATE GROUND
DISTANCE FROM ELEVATION OF
PAPI UNIT RUNWAY EDGE (m) | PAPILENS (masl) REFERENCI; I'_FENI-EIORIZONTAL o8 ELCE(;/I\/?;EAT E(g%sll\l) oe) 5
07-D 15 28.756 3°30' 27.706 4
07-C 24 28.756 3°10° 27.898 3
07-B 33 28.756 2°50" 27.987
2 ISSUED FOR TENDER 2019/05/02
07-A 42 28.756 2°30' 28.078
1 ISSUED FOR 99% DESIGN 2019/03/14
/5 RUNWAY 07 PAPI UNIT LAYOUT
E1 O NOT TO SCALE 0 ISSUED FOR 66% DESIGN 2019/01/11
Revision Description Date
Client client
INSTALL SECONDARY EXTENSION LEADS TRANSPORT CANADA
172.5m IN DIRECT BURIED PVC CONDUITS
I A
9m { NEW PULLPIT & ISOLATING
TRANSFORMER (TYP.)
9m
2-1/C, #8, 5kV ASLC IN
9m f 53mm POLYTUBING C/W GROUND
COUNTERPOISE DIRECT BURIED
15m -5 Project title Projet
EDGE OF RUNWAY i CHURCHILL AIRPORT, MANITOBA
RUNWAY 25 THRESHOLD
AIRFIELD ELECTRICAL
NOTES: REHABILITATION - PHASE 1

ALL UNITS AIMED AT ANGLE 0°00' TRANSVERSE
LIGHT BOX 'B'

-

LIGHT BOX 'C'

[ ] [ ]

1. REFERALSO TO INSTALLATION AND FOOTING DETAILS.

2. ALL DIMENSIONS REFER TO CENTRE LINES OF LIGHT UNITS.
LIGHT BOX D'

T

TINISHED GRADE

RUNWAY

RUNWAY 25 EDGE

RUNWAY 25 ¢

RUNWAY 27 PAPI LAYOUT

APPROXIMATE GROUND
PAPIUNT | DISTANGEFROM || ELEVATION OF | o ineNGE T0 HORIZONTAL ELEVATION (mas)
PLANE (TO BE CONFIRMED ON SITE)
25-D 15 25.302 3°30' 24.691
25-C 24 25.302 3°10' 24.549
25-B 33 25.302 2°50' 24.313
25-A 42 25.302 2°30' 24.125

(6

RUNWAY 25 PAPI UNIT LAYOUT

E10 NOT TO SCALE

Designed by Congu par
NJH
Drawn by Dessiné par
MDZ
Approved by Approuvé par
NJH
PWGSC Project Manager Administrateur de Projets TPSGC
Drawing title Titre du dessin

ELECTRICAL DETAILS 2
Project no./No. du projet Drawing no./No. du dessin | Revision no.
R.095823.001 E10 1
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. 200mm CAP ENDS

LOAD CENTER (WEST SIDE) o { ALUMINUM CROSSBEAMS ON BOTH SIDES TO
~H | l MOUNT TRANSFORMER/LOAD CENTER TO
STEP DOWN TRANSFORMER (EAST SIDE)
s = U-BOLT BRACKET (STAINLESS STEEL) (TYP)
DISCONNECT SWITCH (EAST SIDE —
( ) b _'J 120/240V WIRING FROM TRANSFORMER TO LOAD
o (N - CENTER IN 27mm FLEXIBLE METALLIC CONDUIT
600V FEEDER CABLE INPUT TO DISCONNECT SWITCH—[ [~ |1
N 1}
LOAD CENTER OUTPUT TO RTIL AR ;':“. —F
U ALUMINUM CROSS BRACE FOR CONDUIT SUPPORT.
o N ALL FASTENERS TO BE STAINLESS STEEL
I3 N
S e HH 50mm ALUMINUM CONDUIT
3 TRANSITION TO ENT
ABOVE GRADE (TYP)
N
§§2 g MR/F2 BREAKABLE COUPLING
3 75mm
50mm EXTRUDED oo | 200mm x 200mm MOUNTING FLANGE AND BOLTS
POLYSTYRENE RIGID ) #E%- - CHAMFER EDGES
INSULATION FINISHED GRADE
\ / 600mm x 600mm x 300mm
, 300mm , 300mm —— | CONCRETE SLAB S
3
] :
| FHIH K AN |
P J4 L
15M REINFORCING BARS. SEE j \\_ 19mm@ x 3m
NOTE 4 IN REINFORCING NOTES #6 :EV\QL; GR%\"}? LONG
mm GROUND ROD
CAST CONDUIT INTO
CONCRETE
_/ | — _/ | —
(1) 7o RTILUNIT A A
(2) 7O FEEDER SOURCE | 3000mm |
| |
RACEWAY AND CABLES

AS NOTED ON LAYOUT

NOTES:

1. REFER TO DIV 16 SPECIFICATIONS FOR LOAD CENTER, DISCONNECT SWITCH AND TRANSFORMER REQUIREMENTS

2. CONCRETE IN FOUNDATION SHALL BE PLACED AGAINST UNDISTURBED GROUND.

3. SLOPE TOP OF CONCRETE TO SHED WATER OR PROVIDE 4 SLOPED DRAINAGE GROOVES.

4. ALL FITTINGS AND JOINTS TO BE WATER TIGHT.

(1) RTIL MINI SUBSTATION INSTALLATION

w SCALE 1:20

EXCAVATION NOTES:

1. IT IS THE SOLE RESPONSIBILITY OF THE CONTRACTOR TO ENSURE THAT ALL WORK COMPLIES WITH GOVERNING
SAFETY STANDARDS.

2. CONFIRM LOCATION OF ALL SUB-GRADE SERVICES PRIOR TO COMMENCING SITE WORK.

3. LOCATING AND ISOLATING OF UNDERGROUND UTILITIES SHALL BE COMPLETED BEFORE ANY EXCAVATION
COMMENCES. CARE SHALL BE EXERCISED DURING EXCAVATION TO AVOID DAMAGE TO EXISTING UNDERGROUND
PIPES, STRUCTURES, DUCTS, POWER AND GROUNDING CABLES. IF DAMAGE TO ANY OF THESE OCCURS, THE
CONSULTANT SHALL BE NOTIFIED IMMEDIATELY.

4. THE CONTRACTOR SHALL INSTALL AND MAINTAIN CONSTRUCTION BARRIERS, FENCING, GUARD RAILS AND
LIGHTING AS REQUIRED FOR THE WORK.

5. ANY RE-ESTABLISHMENT OF DESIGN GRADES DUE TO OVER EXCAVATIONS MUST BE DONE USING LEAN CONCRETE
OR WITH COMPACTED STRUCTURAL FILL TO ACHIEVE THE ALLOWABLE SAFE DESIGN BEARING PRESSURES, AT NO
COST TO THE OWNER.

6. EXCAVATE ALL TOPSOIL, ORGANIC MATERIAL, ASPHALT, LOOSE AND UNSUITABLE FILL TO THE APPROVAL OF THE
CONSULTANT.

CONCRETE NOTES:

N

ALL CONCRETE TO MEET THE REQUIREMENTS OF CSA A23.1 / A23.2 (LATEST EDITION)
CEMENT TO BE SULPHATE RESISTANT PORTLAND CEMENT.

MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS: 25 MPa, UNLESS OTHERWISE SPECIFIED.
CLASS OF EXPOSURE: C-1.

WATER-CEMENT RATIO SHALL CONFORM TO CSA-A23.1 (LATEST EDITION)

NOMINAL SIZE OF COARSE AGGREGATE: 37.5mm.
AIR CONTENT: 4% TO 7%.
USE VIBRATORS FOR PLACEMENT OF CONCRETE.

DO NOT PLACE CONCRETE FOR SLABS IF RAIN IS ANTICIPATED AT MORE THAN 30% WITHIN 12 HOURS OF
PLACEMENT.

9. FOR COLD WEATHER CONCRETING, ALL ICE, SNOW AND FROST SHALL BE REMOVED FROM FORMWORK AND THE
TEMPERATURE OF ALL CONTACT SURFACES SHALL BE RAISED ABOVE 10°C FOR 24 HOURS PRIOR TO CASTING
CONCRETE. CONCRETE SHALL BE NOT LESS THAN 10°C NOR MORE THAN 30°C WHEN DEPOSITED. CONCRETE
SHALL BE ENCLOSED AND THIS AREA HAVE A TEMPERATURE OF NOT LESS THAN 10°C FOR 3 DAYS AND 5°C FOR AN
ADDITIONAL 4 DAYS.

REINFORCING NOTES:

© N e o e sWw N

1. ALL REINFORCING STEEL SHALL BE NEW, DEFORMED BILLET-STEEL BARS TO CSA STANDARD G30.18, LATEST
EDITION, GRADE 400R.

2. MINIMUM CLEAR COVER TO REINFORCEMENT SHALL BE AS FOLLOWS:

i) CAST AGAINST EARTH AND PERMANENTLY EXPOSED TO EARTH: 75mm
ii) EXPOSED TO CHLORIDES OR SULPHIDES: 60mm
iii) EXPOSED TO EARTH OR WEATHER: 50mm

3. BEFORE PLACING ENSURE REINFORCING IS CLEAN, FREE OF LOOSE SCALE, DIRT, OR OTHER FOREIGN COATING
WHICH WOULD REDUCE THE BOND TO CONCRETE

4. CONCRETE PAD REINFORCING TO CONSIST OF 15M BARS ON 300mm CENTRES IN BOTH DIRECTIONS WITHIN PAD.
SET BARS IN TOP THIRD OF SLAB WITH 60mm COVER ABOVE TOP LAYER OF REINFORCEMENT.

MAXIMUM SLUMP FOR ALL CONCRETE SHALL BE 75mm, +25mm PRIOR TO THE ADDITION OF ANY SUPERPLASTISIZER.

LIGHT UNIT ——NOTES
CENTRELINE
¢ 1.  FLASH HEAD TO BE AIMED AT AN ANGLE

RTIL LIGHT UNIT

OF 15° AWAY FROM THE LONGITUDINAL
AXIS OF THE RUNWAY AND AT AN ANGLE
OF 10° ABOVE THE HORIZONTAL.

h,‘”\

q
50mm@ ALUMINUM CONDUIT K‘ R

— ]

BLACK CABLE TIE SUITABLE
FOR OUTDOOR USE

% MOUNTING FLANGE

MR/F2 FRANGIBLE COUPLING

FASTEN TRANSITION PLATE TO
HELICAL ANCHOR WITH MFR
SUPPLIER BOLTS

SOLIDLY PLUG ALL CONDUIT
FINISHED ENDS WITH DUXSEAL

GRADE \

INSTALL PAPI MFR SUPPLIED
GALVANIZED STEEL
TRANSITION PLATE

GRANULAR PAD EXTENDING
1.2m IN ALL DIRECTIONS
[AROUND RTILS. GRADE TO

NOILVYA3IT3 ATOHSIHHL IA0GY
wwooe6

PROVIDE MAX. 1.5% SLOPE

EXOTHERMIC
CONNECTION

S \ FASTEN CONDUITS TO
3 TRANSITION PLATE (TYP)

% " CEMENT BOARD

#6 TWU GREEN ',
INSULATED WIRE @4 /

_______ ?" r( //
L N

FREE DRAINING
GRANULAR
MATERIAL

50mm RIGID PVC CONDUIT
DIRECT BURIED. CABLES AS
SHOWN IN LAYOUT

FILTER FABRIC

NOTES

1. CONTRACTOR TO SELECT PILE SUITABLE FOR INSTALLATION INTO
PERMAFROST INCLUDING ALL EQUIPMENT AND HARDWARE SUITABLE

FOR THE INSTALLATION.

2. CONTRACTOR IS ENCOURAGED TO DRILL 50mm PILOT HOLES AT EACH
PILE LOCATION PRIOR TO INSTALLING HELICAL PILE.

3. ALL MOUNTING HARDWARE AND FASTENERS TO BE STAINLESS STEEL.

4. GRANULAR MATERIALS TO BE COMPACTED TO 95% CORRECTED
MAXIMUM DRY DENSITY AS SPECIFIED IN DIV 31.

2\ RTIL INSTALLATION

ALL AROUND

TO SLAVE REIL

5

e
X

\
2-50mm RIGID PVC CONDUIT
DIRECT BURIED, CABLES AS
SHOWN IN LAYOUT
2’\ NATIVE MATERIAL

SCREW ANCHOR. ANCHOR TO EXTEND
2.0m INTO EXISTING PERMAFROST.

HELICAL ANCHOR TO BE DESIGNED BY A
PROFESSIONAL STRUCTURAL
ENGINEER REGISTERED IN MANITOBA
AND STAMPED TO CERTIFY THAT IT IS
SUITABLE FOR THE INSTALLATION.

250mm DIA HELIX
102mm DIA. HOT DIPPED GALVANIZED
\ STEEL, ROUND SHAFT (ONE PIECE)

NOT TO SCALE

EXTEND 150mm AGGREGATE BASE
COURSE CLASS C 2m IN ALL
DIRECTIONS AROUND SIGN PAD

BACK CORNER OF SIGN TO BE
0.5m BEFORE LEADING EDGE
OF HOLD POSITION

TAXIWAY SIGNS:
AS DIMENSIONED IN LAYOUT
(MEASURED PERPENDICULAR

TO DEFINED TAXIWAY EDGE)

EDGE OF

RUNWAY EXIT SIGNS:
AS DIMENSIONED IN LAYOUT
(MEASURED PERPENDICULAR
TO DEFINED RUNWAY EDGE)

CONCRETE PAD
DIMENSIONS PER TABLE BELOW

, LENGTH

PAVEMENT ? g
=
TO =
RUNWAY o
m
=z
_|
Py
m
[
Z
m
— [ | [ | | —
—/— [ | [ | [ |
|
\ HOLDING POSITION MARKING
LEADING EDGE

TO SUIT

wwoo9

SUPPORT LEG

FRANGIBLE COUPLING

MOUNTING FLANGE
&BOLTS

wwoook

wuwooe

FINISHED GRADE

R

150mm AGGREGATE BASE
COURSE CLASS C

25MPa CONCRETE
125um PLASTIC

GRANULAR PAD EXTENDING 1.2m IN SHEETING

ALL DIRECTIONS AROUND PAD. 15M REINFORCING

GRADE TO PROVIDE MAX. 1.5% SLOPE BARS. SEE NOTE 2
BLACK TEXT ON YELLOW TEXT ON
YELLOW BACKGROUND _\ BLACK BACKGROUND

SECONDARY POWER CABLES
SEPARABLE CONNECTORS

#6 GREEN INSULATED
GROUND TO ISOLATING
TRANSFORMER IN PULLPIT

CAP CONDUIT WITH
WEATHERPROOF HEAD

SECONDARY CABLES TO
CONNECT TO ISOLATING
TRANSFORMER IN PULLPIT

50mm RIGID PVC CONDUIT

CEMENT.

CLASS OF EXPOSURE: F-1.

o

70mm.
6. AIR CONTENT: 4% TO 7%.

APPROXIMATE

SIGN LENGTH PAD LENGTH
920 1070
1840 1990
2770 2920
3690 3840
4610 4760

NOTE:

TABLE 1 - CONCRETE PAD SIZE

PAD WIDTH
600
600
600
600
600

1. CEMENT TO BE SULPHATE RESISTANT PORTLAND

2. MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS: 25
MPa, UNLESS OTHERWISE SPECIFIED.

NOMINAL SIZE OF COARSE AGGREGATE: 37.5mm.
5. SLUMP AT TIME AND POINT OF DISCHARGE: 50 TO

NOTES:
CONCRETE PAD TO HAVE A WIDTH OF 600mm.

N =

CONCRETE PAD REINFORCING TO CONSIST OF 15M BARS ON 300mm

CENTRES IN BOTH DIRECTIONS WITHIN PAD. SET BARS IN TOP THIRD OF

SLAB.

w

COMPACT GRANULAR CLASS 'C' MATERIAL APRON (APPROX. 3m DIA) TO 95%

CORRECTED MAXIMUM DRY DENSITY AND TAPER TO MATCH SURROUNDING
GRADE AS NECESSARY TO PROVIDE A MAXIMUM GRADUAL SLOPE OF 1.5%.

ILLUMINATED GUIDANCE SIGN DETAIL

NOT TO SCALE

EXISTING GUIDANCE SIGN

WHITE TEXT ON
RED BACKGROUND

Public Works and Travaux publics et
Government Services Services gouvernementaux

Canada Canada

REAL PROPERTY SERVICES
Western Region
SERVICES IMMOBILIERS

Région de l'ouest

>

AVIA

AIRPORT CONSULTANTS

GUIDANCE SIGN SCHEDULE

Seals
5
4
3
2 ISSUED FOR TENDER 2019/05/02
1 ISSUED FOR 99% DESIGN 2019/03/14
0 ISSUED FOR 66% DESIGN 2019/01/11
Revision Description Date
Client client
TRANSPORT CANADA
Project title Projet

CHURCHILL AIRPORT, MANITOBA

AIRFIELD ELECTRICAL
REHABILITATION - PHASE 1
RUNWAY 07-25 & TAXIWAY B

Designed by Congu par
NJH
Drawn by Dessiné par
MDZ

Approved by
NJH

Approuvé par

PWGSC Project Manager Administrateur de Projets TPSGC

OFFSET FROM
NO. SIGN FACE TYPE COLOR LOCATION
DEFINED EDGE
RUNWAY
WHITE ON RED, IN LINE WITH
1A 50 /7=-25 DESIGNATION/ | v /) ow ON BLACK HOLD POSITION 16.2m
LOCATION
. ————p Lgﬁﬁ&% / YELLOW ON BLACK, IN LINE WITH 6.2
E=E===3 '
rat BLACK ON YELLOW HOLD POSITION
RUNWAY
WHITE ON RED, IN LINE WITH
2A 07-258B DESIGNATION/ | v /| ow ON BLACK HOLD POSITION 16.2m
LOCATION
- B Lgﬁﬁ&% / YELLOW ON BLACK, IN LINE WITH 16.2m
E====S :
vt BLACK ON YELLOW HOLD POSITION
3A RUNWAY EXIT | BLACK ON YELLOW 64.5m FROM POT 16.2m
NOTES:

1.
2.
3.

OFFSET IS FROM NEAR EDGE OF SIGN TO DEFINED EDGE OF RUNWAY OR TAXIWAY.

1A DENOTES ONE SIDE OF SIGN 1 AND 1B DENOTES THE OTHER SIDE OF SIGN 1. APPLICABLE FOR ALL SIGN NUMBERS

REFER TO LAYOUTS FOR SIGN LOCATIONS AND SIGN FACE DIRECTIONS

Titre du dessin

ELECTRICAL DETAILS 3

Drawing title

Project no./No. du projet Drawing no./No. du dessin | Revision no.

R.095823.001 E11 1
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