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SPECIFICATION

1.0
1.1

SCOPE OF WORK
General

This Specification defines the requirements for furnishing of all labour, equipment and materials
required for construction of Tote Road Earthworks as specified herein for Baffinland Iron Mine
Corporation’s Mary River Project in the Nunavut Territory of Canada.

Modifications or deviations from this Specification and/or the Drawings listed herein shall only occur with
the written approval of Golder Associates Ltd.

The Scope of Work (hereafter referred to as the Work) defined herein includes the construction of culvert
improvements including installation/extension of culverts, placement of erosion protection material,
construction of road realignments, and pavement improvement/construction on the Tote Road, as
indicated on the Drawings. Phased construction in support of the construction timeline is planned. Phase
limits of works will be at the direction of the Owner’s Representative based on the work schedule, weather,
availability of construction materials, and the like.

The Tote Road will remain active for the duration of the Work. The Contractor shall coordinate with the
Owner’s Representative such that interruptions to hauling activities are minimized.

The Contractor shall perform the Scope of Work such that no damage to existing infrastructure occurs
unless otherwise approved by the Owner’s Representative.

All Work shall conform to the lines, grades, cross-sections, and details indicated in the Drawings listed in
Table 1. Included in the work is: care and control of water, processing of materials as necessary, material
stockpiling, loading, hauling, fill placement, fill compaction, and finishing of all materials classified as
acceptable for fill material. Excavation and backfilling of materials shall include sorting or screening that
may be necessary to produce the required gradations.
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1.2 Definitions

A The definition of primary terms used on the Construction Drawings and in the Specification for this contract

is listed below:

.a Owner:

.b Owner’s Representative:
.c Geotechnical Engineer:
d Contractor:

.e Project Site:

f Work Site:

.9 Quiality Control

.h Quiality Assurance

. Passes

Baffinland Iron Mines Corporation
Baffinland Iron Mines Corporation or named representative.
Golder Associates Ltd.

Baffinland Iron Mines Corporation or Nunavut registered
Company contracted to successfully carry out the Scope of Work
described herein.

Mary River Project.

Limits of Work which is generally defined by the Tote Road and
adjacent areas as shown on the Drawings.

The planned system of inspections carried out to standard
specifications that are used to directly monitor and control the
quality of the construction project. Construction quality control is
required to ensure that the work is carried out in compliance with
the Drawings and this Specification.

The planned system of activities that provide the Owner, lending
institutions and permitting agencies assurance that the facilities
were constructed as specified in the design. Quality Control forms
a subset of the Quality Assurance program. Quality Assurance
comprises inspections carried out during Quality Control and
includes verification, evaluations of materials and workmanship
necessary to determine and document the quality of the
constructed facility. Quality Assurance refers to measures taken
by the Quality Assurance organization to assess if the Contractor
is in compliance with the design, Drawings, and this Specification.

A pass, for compaction specification purposes, is defined as the
complete passing over, and return, of the specified compaction
equipment over a section of material. Material which has been
compacted in one pass will have the equipment roll over it twice.
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1.3 Acronyms and Abbreviations

A The acronyms and abbreviations commonly used in the Drawings and in the Specification for this contract

are listed below:

.a 2H:1V
.b %

.C ASTM
d CSP
.e CSA
f m

g mm

h N

Slope of 2 horizontal units to 1 vertical unit.
Percent.

ASTM International; formerly known as American Society for
Testing and Materials.

corrugated steel pipe.

Canadian Standards Association.
metre.

millimetre.

Newton.

tonne.
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1.4

Protection

The Contractor is responsible for the care and protection of all existing utilities, instrumentation and site
development that may be located within the Work Site areas.

Confirmation of existing functioning culvert locations shall be completed by the Contractor prior to the start
of work. The Contractor shall exercise care including but not limited to marking and protecting the culverts,
such that these culverts are not damaged. Any damage caused, or suspected to have been caused by
the Contractor, its Subcontractors and/or Sub-subcontractors shall be immediately reported to the Owner’s
Representative. Any damage to culverts caused by Contractor and its Subcontractors shall be repaired
to the satisfaction of the Owner’s Representative, with input from the Geotechnical Engineer.

In areas where construction activities are carried out in or adjacent to existing site development,
the location, isolation, and/or relocation of buried utilities shall be completed before any excavation
commences. Care shall be exercised during excavation to avoid damage to existing buried pipes,
structures, ducts, power and grounding cables. If damage to any of these occurs, the Owner’s
Representative shall be notified immediately, and corrective action shall be taken by the Contractor
according to the instructions of the Owner’s Representative.
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1.5

Drawings

This Specification defines the requirements for performing the work as outlined on the most recent revision
of the Drawings presented in Table 1 for the culvert sites listed in Table 2. In the event of a discrepancy
between the Specification and the Drawings, the discrepancy shall be reported to Geotechnical Engineer
in writing; the Geotechnical Engineer shall provide clarification to the Owner. The Contractor shall proceed
only upon receipt of written clarification from the Owner.

Table 1: Tote Road Earthworks Project Drawings Set Per Culvert Site Listed in Table 2

Drawing Number Drawing Title

001 Title Sheet

002 Pipe Crossing Typical Details and General Notes

003 Culvert Installation Design Recommendations & Design Tables
004 Road Plan, Profile and Sections

Table 2: Tote Road Earthworks Culvert Sites

Culvert Site Drawing Set Revision No.

BGO1

BG04

BG29

BG32

CVO001

CV046

A&B

CV059

CV099

CV106

CVv112

CV186

Ccv187

CV216

Cv224

NININININININININININDINDININ
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1.6

Submissions

The Contractor shall prepare and submit a Work Plan to the Owner for review and approval within five days
of receipt of a Notice to Proceed. The Contractor shall revise the Work Plan to the satisfaction of the
Owner, following review. The Contractor shall commence with the Scope of Work only upon written
authorization from the Owner.

In general, the Work Plan shall contain the following:

A detailed Health, Safety and Environmental Plan for all the tasks within the Scope of Work.
The Health, Safety and Environmental Plan shall satisfy all Project Site requirements and be to the
satisfaction of the Owner.

The Contractor’s understanding of the Scope of Work.

The Methods for performing the Scope of Work.

The list of equipment to be used to perform the Scope of Work, with the service records for all
equipment for a two-year period prior to the start of the work.

A description of the Temporary Protection System to protect the stability and function of the Tote
Road during construction.

A description of the dust control measures to be used.

A Quality Control Plan. The Contractor is responsible for controlling the quality of the Work
including that performed by its Subcontractors, Sub-subcontractors, and Suppliers and for
assuring that the specified quality is achieved. The Contractor, and its Subcontractors, Sub-
subcontractors, and Suppliers shall be responsible for developing and maintaining a quality
control program which is responsive to the requirements of the Specification.

A Schedule for performing the Scope of Work, including work activities and milestones. The
schedule shall be revised and updated throughout the performance of the Work. Weekly updates
of the Schedule shall be submitted by the Contractor in hardcopy and electronic formats for review
and comment by the Owner.
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A A list of Personnel for performing the Scope of Work.

J A list of proposed Subcontractors, Sub-subcontractors, and Suppliers. Use of Subcontractors,
sub-Subcontractors and/or Suppliers shall be made only upon approval by the Owner.

k Inclusion of additional requirements presented in the Specification.

3 The Contractor shall submit weekly as-built survey information in hardcopy and electronic formats to the
Owner for review and comment. All as-built survey information may be checked by the Owner with input
provided by the Geotechnical Engineer. The Contractor will revise as-built survey information as directed
by the Owner. All as-built information mutually agreed upon between the Contractor and Owner shall not
thereafter be subject to dispute.

.a For earthworks: At the direction of the Owner’'s Representative, with input provided by the
Geotechnical Engineer, the Contractor shall survey the limits of prepared surfaces. Cross
sections and longitudinal profiles shall be obtained to define the form and elevations of the
prepared surfaces. In areas of fill placement, accurate surveying shall be performed to determine
the limits of fill placement and presentation of cross sections at no less than 5 m spacing along
the culvert axis and 20 m spacing along the road centreline. All survey information may be
checked at any time during the Work by the Owner’'s Representative and/or the Geotechnical
Engineer.

.b For geosynthetic materials: At the direction of the Owner’s Representative with input provided by
the Geotechnical Engineer, the Contractor shall survey the limits of the prepared surfaces prior to
the placement of geosynthetic materials. During placement, the Contractor shall record the limits
of placement for each panel of geosynthetic material and include the type and roll number. All
survey information may be checked at any time during the Work by the Owner’s Representative
and/or the Geotechnical Engineer.

.C The Contractor may be directed by the Owner’s Representative, with input from the Geotechnical
Engineer, to collect and present survey information outside of the requirements presented in the
Specification. The details of this survey information shall be mutually agreed between the
Contractor and Owner’s Representative prior to the start of activity.

A4 The Contractor shall submit daily and weekly Construction Activity Reports including, but not limited to the
following:

.a A description of work activities performed.
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1.7

1.8

.b Lists of the equipment and personnel utilized.

.c Results and comments on quality of work performed.

d A list of submissions.

.e A summary of progress relative to the schedule, and necessary updates and/or changes.
f The quantities of materials placed, hauled and the like.

.g A summary of health and safety performance.

Dust Control

The dust resulting from construction activities shall be controlled by the Contractor to prevent the
spreading of dust and to avoid creation of a nuisance in the surrounding area. The requirement and
judgment of acceptability of dust control measures shall be at the direction of the Owner’s Representative.

During fill placement, dust control, such as watering the upper surface of the fill to maintain a damp
condition, may be utilized. Any use of dust suppression chemicals shall only be used with the approval of
the Owner’s Representative.

Inspection and Testing

The Owner will provide Quality Assurance measures to monitor for compliance with the Drawings and
Specification requirements with input from the Geotechnical Engineer. Quality Assurance monitoring will
be performed throughout the Work activities.

The Contractor shall perform activities to meet the requirements of the Quality Control Plan. The results
of these activities shall be provided to the Owner’s Representative and Geotechnical Engineer in hardcopy
and electronic format.

The minimum requirements for Quality Control testing are presented in Table 3. It is important to note
that additional requirements are presented throughout this Specification. It is the responsibility of the
Contractor to ensure that all Quality Control requirements are satisfied. The Owner’s Representative
and/or Geotechnical Engineer shall monitor all Quality Control testing and results; the Contractor shall
cooperate accordingly.

When Checklist items (Section 8.0) are completed, the Contractor shall submit written requests for Quality
Assurance approvals to the Owner’s Representative.
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Table 3: Minimum Requirements for Quality Control Testing

Material

Test

Frequency

Screened Material — Type 5

Lift thickness

Measured continually

Elevation of compacted lift

Measured continually

Compaction effort including number of
passes and equipment traffic pattern

Monitored continually

Particle-size analysis
(ASTM D422 and ASTM D1140)

One test for every
750 m? placed

Jaw Run Material — Type 8

Lift thickness

Measured continually

Elevation of compacted lift

Measured continually

Compaction effort including number of
passes and equipment traffic pattern

Monitored continually

Maximum particle size (visual inspection)

Measured continually

Run of Quarry — Type 12

Lift thickness

Measured continually

Elevation of compacted lift

Measured continually

Compaction effort including number of
passes and equipment traffic pattern

Monitored continually

Maximum particle size (visual inspection)

Measured continually

Erosion Protection Material — Type 19

Lift thickness

Measured continually

Elevation of compacted lift

Measured continually

Maximum particle size (visual inspection)

Measured continually

.5 The Contractor shall cooperate and assist with the Quality Assurance monitoring activities including, but not

limited to the following:

.a Obtaining samples of materials.
.b Providing and reviewing of documentation.
.C Surveying the sampling locations.

The Contractor and the Owner’s Representative will be made aware of the Quality Assurance monitoring
to the
Owner’s Representative regarding corrective measures required to be carried out by the Contractor. At

results. The Geotechnical Engineer shall provide recommendations, if appropriate,

the direction of the Owner’s Representative, the Contractor shall make reasonable efforts to address the
identified deficiencies.
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1.9

Construction checklist forms included at the end of this Specification are required for documenting the
quality control and other aspects of the construction activities as detailed in the quality control plan(s).
The checklists included in Section 8.0 shall be finalized and signed off by the Contractor, the Owner’s
Representative, and the Geotechnical Engineer for acceptance of the construction activities. If the
Geotechnical Engineer is not on site, the Owner’s Representative is required to provide the information to
the Geotechnical Engineer.

Codes and Standards

Work shall conform to, but not be limited to, the requirements of the most recent editions of the following
standards and codes which are part of this Specification. It is important to note that additional standards
may be referenced by those listed below; it is the responsibility of the user of this document to be familiar
with all the applicable standards.

.a ASTM C136 Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.

.b ASTM D422 Standard Test Method for Particle-Size Analysis of Soils.

.c ASTM D4355 Standard Test Method for Deterioration of Geotextiles by
Exposure to Light, Moisture and Heat in a Xenon Arc Type
Apparatus.

d ASTM D4491 Standard Test Methods for Water Permeability of Geotextiles

by Permittivity.

.e ASTM D4533 Standard Test Method for Trapezoid Tearing Strength
of Geotextiles.

f ASTM D4632 Standard Test Method for Grab Breaking Load and Elongation
of Geotextiles.

g ASTM D4751 Standard Test Method for Determining Apparent Opening Size of
a Geotextile.

.h ASTM D6241 Standard Test Method for the Static Puncture Strength of
Geotextiles and Geotextile-Related Products Using a 50-mm
Probe.
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i ASTM D5199 Standard Test Method for Measuring the Nominal Thickness
of Geosynthetics.

J ASTM D5261 Standard Test Method for Measuring Mass per Unit Area
of Geotextiles.

k CSA-G401 Corrugated Steel Pipe Products
Safety Act of Nunavut (Consolidation of Safety Act R.S.N.W.T. 1988,c.S-1)

.a Mine Health and Safety Act and Regulations for Nunavut.

1.10 Description of Iltems

A The Tote Road Culvert Improvement Project consists of the following:

.a Pipe Crossing Construction — The work shall include the construction of trenches, the supply and
placement of bedding, the supply and laying of pipes, joining of pipes, backfilling of trenches,
construction of culvert inlet end rip rap protection, construction of culvert outlet end rip rap
protection, construction of the granular pavement, and site reinstatement as specified, and the
supply of all materials, labour, plant, transport and tools required for proper completion of the work

.b Tote Road Pavement Reinstatement/Construction — The work shall include the supply and
placement of fills for the reconstruction of granular road pavements over pipe crossings and
approaches, and the construction of new granular pavements on Tote Road realignments, and
reinstatement as specified, and the supply of all materials, labour, plant, transport and tools
required for proper completion of the work.

2 The Contractor is required to load and haul materials from the crusher, pits, quarries and other locations
for placement at the Tote Road. These materials will be stockpiled by Others in locations as directed by
the Owner’s Representative. The Contractor shall load and haul from the stockpiles as directed by the
Owner’s Representative.
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1.11 Dimensional Tolerances

A

All excavations and fill shall be completed to be within 0.1 m horizontally and plus 0.1 m vertically of
specified lines and grades unless otherwise approved by the Owner’'s Representative. Fill placement
and/or removal to meet these tolerances to the lines and limits shown in the Drawings shall be performed
by the Contractor at no additional cost to the Owner.

Culvert pipe gradients shall be established within £0.5% of those shown on the Drawings.

Slopes shall not be steeper than those shown on the Drawings unless otherwise approved by the Owner’s
Representative with recommendations provided by the Geotechnical Engineer.

Temporary excavation and fill slopes shall not be steeper than two horizontal to one vertical (2H:1V) unless
otherwise approved by the Owner’s Representative with recommendations provided by the Geotechnical
Engineer.

Temporary bedrock excavation slopes shall not be steeper than one tenth horizontal to one vertical
(0.1H:1V) unless otherwise approved by the Owner’'s Representative with recommendations provided by
the Geotechnical Engineer.
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2.0

CARE OF WATER

Excavation, fill and backfill work areas shall be continuously and effectively drained. Excessive water shall
not be permitted to accumulate in excavations or areas for fill. The Contractor shall construct suitable
dykes or drains, or provide pumping equipment, as required to divert water flows away from Work areas.
The proposed points of discharge shall be approved by the Owner’s Representative. The Contractor must
also ensure that sediments contained in diverted water will not enter natural watercourses.

The Contractor shall be responsible for the design and construction of all temporary diversion measures,
dewatering systems, pumping facilities, siphons, snow/ice removal and the like, required for satisfactory
management of water and ice on the Site. These shall be submitted for review and approval by the
Owner’s Representative prior to commencing construction.

Backfill operations may not commence until all water and snow/ice has been drained or otherwise removed
from the excavation and the Owner’s Representative, with input from the Geotechnical Engineer, has
approved the commencement of backfilling operations.
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3.0
3.1

3.2

TRENCH EXCAVATION
Work Sequence

The limits of works and elevations will be at the direction of Owner’'s Representative based on field
conditions.

The Contractor may start work after the following:
e Receipt of an Approval to Proceed from the Owner’s Representative.

e Receipt of approval from the Owner’s Representative of the as-built survey information submission for
pre-work conditions.

e The implementation of the Temporary Protection System.

e Completion of the perimeter water control structures around the work area,
thereby containing/diverting runoff.

Products

Unsuitable Material includes topsoil, organic soils, vegetation, and boulders to a depth or in a location that
will impede the placement and compaction of Competent Material. Unsuitable Material may be frozen in
situ. Within the excavation limits of the pipe crossing, Unsuitable Material may include Mineral Soil that
has high clay, silt, water, and/or ice content.

Mineral Soil is the near-surface layer of earth materials generally composed of till-like soil, including but
not limited to varying proportions of clay, silt, sand, gravel, cobbles, and boulders. Thawed Mineral Soil
materials are normally suitable for mechanical excavation. Frozen Mineral Soil materials may require the
use of drilling, blasting, ripping, and/or other techniques approved by the Owner's Representative
with input from the Geotechnical Engineer to prepare the materials for excavation.

Existing Fill is the soil and rock fill placed previously for the construction of the Tote Road. Thawed Existing
Fill materials are normally suitable for mechanical excavation. Frozen Existing Fill materials may require
the use of drilling, blasting, ripping and/or other techniques approved by the Owner’s Representative (with
input from the Geotechnical Engineer) to prepare the materials for excavation.

Bedrock is the underlying rock formation composed of frost-shattered weathered bedrock and/or intact
unweathered bedrock that will require the use of drilling, blasting, ripping, and/or other approved
techniques to prepare the materials for excavation.
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3.3

10

Competent Material includes Mineral Soil, Existing Fill and the underlying Bedrock as determined by the
Geotechnical Engineer.

The determination of Unsuitable Material and Competent Material will be made by the Geotechnical
Engineer. The Contractor may be required to assist during the determination by performing such work as
proof rolling, test pit excavation, and sampling as directed by the Geotechnical Engineer.

Execution

The Contractor shall ensure that the Temporary Protection System for the Tote Road is in place.

The Contractor shall excavate Unsuitable Material, Mineral Soil, Existing Fill, and/or Bedrock for the pipe
crossing construction in areas indicated in the Drawings and as directed by the Owner’s Representative
(with input from the Geotechnical Engineer).

Excavation shall be to the lines, grades and dimensions specified in the Drawings and the Specifications.
Excavations shall be kept stable and dry.

Excavated Unsuitable Materials shall be disposed of at locations indicated by the Owner’s Representative.
Surfaces of disposed material shall be sloped such that no water ponds on the surface. Suitable erosion
protection shall be installed to capture sediments (i.e. silt fencing) at the direction of the Owner’'s
Representative.

Excavated Mineral Soil, Existing Fill, and/or Bedrock which is considered by the Geotechnical Engineer
suitable for reuse shall be stockpiled at locations indicated by the Owner’s Representative. A
determination of the acceptability of materials for reuse shall be made with input from the Geotechnical
Engineer.

The Contractor shall allow the Owner’s Representative and the Geotechnical Engineer to review the
excavation to evaluate conformance to the Drawings and Specifications. Acceptance of excavations shall
be performed and recorded by the Owner’s Representative.

The disposal area for Unsuitable Material shall be shaped to smooth, uniform surfaces with side slopes
not steeper than three horizontal to one vertical (3H:1V).

The Contractor shall prepare and submit as-built information of excavation limits, disposal areas and
stockpiles to Owner’s Representative for review.

The Contractor shall submit appropriate checklists according to Section 8.0.
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4.0
4.1

4.2

4.3

CULVERT PIPE SUPPLY AND INSTALLATION
General

The Owner shall provide CSPs for use in Pipe Crossing Construction as per the Drawings or as directed
by the Owner’s Representative.

The Contractor shall be responsible for the installation of the CSP.

Handling and Storage

Handling on site is the responsibility of the Contractor and/or Owner as directed by the Owner’s
Representative.

The Contractor shall ensure the handling equipment used on the site is adequate and does not pose any
risk of damage to the CSP. Any damage to a CSP shall be repaired by the Contractor as per
Manufacturer’'s recommendations or shall be replaced, as directed by the Owner’s Representative.

Upon start-up of the Work, the Contractor and the Owner’s Representative shall conduct a surface
observation of all CSPs for defects and for damage.

The Owner’s Representative may identify the following:

.a CSPs or portions thereof, which should be rejected and removed from the site because they have
severe flaws;

.b CSPs which include minor repairable flaws, which can be used follow repair.

The Owner shall provide storage space in a location (or several locations) such that on-site transportation
and handling are minimized.

Installation

CSP shall be laid within the location, alignment, and grade tolerances specified in Section 1.11 and as per
the Drawings.

CSP shall be kept clean and dry as work progresses.

CSPs shall be joined by means of steel couplers. Couplers shall be installed to lap approximately equal
portions of the pipe being connected and such that the corrugations of the couplers properly engage the
pipe corrugations. As the couplers are being tightened they shall be tapped with a mallet to take up the
slack.
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4 The diameter or the span and rise of flexible culvert pipes shall not vary from the manufactured dimensions
by more than 5% during cover and backfill placing operations.

5 The Contractor shall submit checklists according to Section 8.0.
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5.0
5.1

5.2

PIPE CROSSING CONSTRUCTION
Work Sequence

The limits of works and elevations will be at the direction of Owner’'s Representative based on field
conditions.

The Contractor may start work after the following:
e Receipt of an Approval to Proceed from the Owner’s Representative.

e Receipt of approval from Owner’s Representative of the as-built survey information submission for
pre-work conditions.

e Completion of Excavation, if applicable.

Products
Pipe includes CSP as defined in Section 4.0.

Fill Materials include excavated Mineral Soil or Existing Fill (as defined in Section 3.0), Screened
Material — Type 5, Jaw Run Materials — Type 8, and/or other materials free from frozen lumps, ice, snow,
cinders, ash, refuse, and cobbles and boulders over 150 mm approved by the Owner’s Representative,
with recommendations provided by the Geotechnical Engineer, for culvert construction.

Screened Material — Type 5 consists of 32 mm minus material produced by a screening plant. This
material will be stockpiled separately at the Crusher Site by Others. Placement of Screened Material —
Type 5 will be within the areas as shown on the Drawings and/or as directed by the Owner’s
Representative. In general, the Screened Material will meet the gradation specifications shown in Table
4,

Table 4: Screened Material — Type 5 Gradation Specification

Sieve Designation Percent Passing, by Weight

32 mm 100%
25 mm 70 — 100%
9.5 mm 40 - 70%

4.75 mm 30 — 55%
2.0 mm 22 —42%
0.6 mm 15 - 30%

0.075 mm 4 —8%
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4 Jaw Run Material — Type 8 consists of 150 mm minus material produced by the crusher. This material
will be stockpiled separately at the Crusher Site by Others. Placement of Jaw Run Material will be within
the areas as shown on the Drawings and/or as directed by the Owner’s Representative. In general, the
Jaw Run Material will meet the following gradation specifications (Table 5):

Table 5: Jaw Run Material — Type 8 Fill Gradation Specification

Sieve Designation Percent Passing, by Weight
200 mm 100%
150 mm 95 - 100%
100 mm 50 - 100%
50 mm 30 - 60%
19 mm 15-35%
4.75 mm 10 - 25%
0.075 mm 0-5%
A Geotextile as defined in Section 7.0.
2 Erosion Protection Material — Type 19 consists of selected Run of Quarry material. Erosion Protection

Material will be stockpiled separately. The Contractor will be responsible for sorting the Run of Quarry
material to meet the specifications for Erosion Protection Material. Placement of Erosion Protection
Material will be within the areas shown on the Drawings and/or as directed by the Owner’s Representative.
In general, the Erosion Protection Material will meet the following gradation specification:

Table 6: Erosion Protection
Material — Type 19 (Dso of 150 mm)
Gradation Specification

Particle Diameter Percent Passing, by

(mm) Weight

300 100%

285 85— 100%

240 65 — 85%

210 50 - 75%

150 25 -50%

135 15 -45%

75 0-15%
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SPECIFICATION

Execution

Trench Excavation (Section 3.0) to be completed, if applicable.

Culvert pipe trench is to be plane and uniform and to the lines and grades shown in the Drawings. No fill
materials are to be placed on the prepared surface without approval from the Owner’s Representative with
input from the Geotechnical Engineer. The checklist (Section 8.0) shall be signed off by the Contractor,
Owner’s Representative and Geotechnical Engineer for acceptance of the surface before bedding or fill
may be placed. The Owner’'s Representative is required to document and report observations to the
Geotechnical Engineer.

The Contractor shall develop and document a compaction equipment pattern to achieve required
compaction of Fill Materials to the satisfaction of the Owner’s Representative, with input from the
Geotechnical Engineer.

The Contractor shall haul materials to designated fill placement area(s) in the Pipe Crossing area and
spread material in horizontal lifts starting from the lowest grade. The maximum loose lift thicknesses are
as follows:

.a 0.2 m for Screened Material — Type 5.

.b 0.3 m for all other Fill Materials.

.C 0.3 m for Erosion Protection Material — Type 19.

.d Modifications to maximum loose lift thicknesses shall be at the direction of the

Owner’s Representative with recommendations provided by the Geotechnical Engineer.
The Owner’'s Representative, with input from the Geotechnical Engineer, shall, with the
cooperation of the Contractor, conduct field trials to assess material placement techniques and
achieved placement densities to assess possible variations to the loose lift thicknesses.

Any Fill Materials which have become saturated, softened, loosened, or have undergone a reduction in
density by precipitation, ponded water, construction traffic, or frost action are to be excavated and replaced
with suitable material. The Owner’'s Representative with input from the Geotechnical Engineer shall
identify areas in which material should be removed. This work shall be performed to the satisfaction of
the Owner’s Representative. The excavated material may be dried and/or thawed and used for
fill upon approval from the Owner's Representative using recommendations provided by the
Geotechnical Engineer.

Before suspension of operations each day or before inclement weather, the in-place material shall be
compacted and the surface smoothed and crowned to promote runoff of precipitation.
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.10

1

12

13

14

15

Erosion Protection Material shall be placed around the culvert inlet and outlet at the direction of the
Owner’s Representative, with input from the Geotechnical Engineer.

Geotextile is to be placed at areas shown on the Drawings or at the direction of the Owner’s
Representative (with input from the Geotechnical Engineer). Geotextile to be installed as per Section 7.4.

Culvert pipe Bedding shall consist of Screened Material — Type 5 which shall be shaped to the dimensions
specified in the Drawings, compacted and shaped to receive the shape of the pipe.

Culvert Pipe to be installed as per Section 4.3.

Screened Material — Type 5 placed in the pipe haunches must be compacted prior to continued placement
of backfill material around the pipe.

Screened Material — Type 5 shall be placed and compacted on both sides of the pipe simultaneously. At
no time shall the levels of material on each side differ by more than 0.2 m.

Cover material shall be placed so that damage to or movement of the pipe is avoided. Before allowing
the movement of any construction equipment or vehicular traffic over the completed pipe culvert, the depth
of cover over the pipe shall be at least 0.6 m or D/4 (where D is the pipe diameter) whichever is greater,
and must be a sufficient depth required for protection.

Oversize particles shall be removed from the fill. Where reduced lift thicknesses are required, particles
larger than two-thirds (2/3) of the reduced lift thickness shall be removed prior to compaction.
Requirements for reduced lift thicknesses shall be determined by the Owner's Representative with
recommendations provided by the Geotechnical Engineer.

Fill Materials shall be compacted using a vibratory plate tamper or other compaction equipment approved
by the Geotechnical Engineer:

a. Mineral Soil, Fill Materials, Erosion Protection Materials and other Materials shall be compacted
using a performance-based requirement. It is expected that a minimum of 5 passes (see
Section 1.2 for the definition of a “pass”) of compaction equipment will be required for the Mineral
Soil and Fill Materials. The compaction method and degree of compaction achieved in the field
will be monitored by the Owner’s Representative with input from the Geotechnical Engineer. The
Contractor shall cooperate with the Owner's Representative and Geotechnical Engineer to
develop methods to achieve a satisfactory degree of compaction for the Bedding and Fill
Materials.
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.16 Pipe Crossings shall be constructed to the lines, grades and cross sections shown in the Drawings or as
directed by the Owner’s Representative with input from the Geotechnical Engineer.

A7 Stream bed approach to be re-trained to the satisfaction of the Owner’'s Representative, with input from
the Geotechnical Engineer, if applicable.

.18 Fill Materials placed in the Trench shall be free from lenses, pockets, or layers of materials which are
significantly different in gradation from the surrounding material. The Contractor shall employ methods
tolimit the amount and zones of segregated materials. The Contractor shall work with the
Owner’s Representative with input from the Geotechnical Engineer to develop such methods which may
include, but not be limited to, the placement of parallel strips of Fill Materials within a given lift
and/or material blending. = The Geotechnical Engineer shall provide recommendations to the
Owner’s Representative as to the acceptability of the results of the placed materials. Fill Materials shall
be placed and compacted to the satisfaction of the Owner’s Representative.

19 Sufficient survey control and records shall be maintained to provide the following:
.a Layout of the work.
b Measurement of in-place quantities of each product placed, including but not limited to, providing

elevation of the prepared surface prior to fill placement.

.c Preparation of as-built information for hard copy and electronic submission to the
Owner’s Representative; the Contractor shall maintain as-built records suitable to update
the Drawings upon completion.

d Verification of the accuracy of the work.

.e Survey records which may be reviewed at any time by the Owner’s Representative and/or
Geotechnical Engineer.

f Timely provision and quality of survey information to the satisfaction of the
Owner’s Representative with recommendations provided by the Geotechnical Engineer.

.20 The Contractor shall submit appropriate checklists according to Section 8.0.
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6.0 TOTE ROAD PAVEMENT CONSTRUCTION
6.1 Work Sequence

A The limits of works and elevations will be at the direction of Owner’'s Representative based on field
conditions.
2 The Contractor may start work after the following:

e Receipt of an Approval to Proceed from the Owner’s Representative.

e Receipt of approval from Owner’s Representative of as-built survey information submission for pre-work
conditions.

e Completion of embankment filling operations and culvert installation as appropriate.

6.2 Products

A Fill Materials as defined in Section 5.2.

2 Screened Material — Type 5 as defined in Section 5.2.

3 Jaw Run Material — Type 8 as defined in Section 5.2.

4 Run of Quarry — Type 12 consists of unsorted run of quarry material. This material will be stockpiled

separately at the Quarry locations by Others. Placement of Run of Quarry Material will be within the
areas as shown on the Drawings and/or as directed by the Owner’s Representative. The Contractor will
be responsible for removing oversized material. In general, the Run of Quarry Material will meet the
gradation specification in Table 7:

Table 7: Run of Quarry Material — Type 12
Gradation Specification

Particle Diameter Percent Passing, by
(mm) Weight
1000 100%
600 95 - 100%
300 50 - 100%
150 0-80%
19 0-30%
4.75 0-10%
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6.3

Execution

Limits of Tote Road Pavements are shown on the Drawings.

The pavement shall consist of a Surface layer 0.2 m thick, placed and compacted on a Base layer 0.3 m
thick, placed and compacted on the new embankment fill or existing embankment.

The Surface layer shall consist of Screened Material Type 5 material.
The Base layer shall consist of Jaw Run Material Type 8 material.

The Contractor shall haul materials to designated fill placement area(s) within the haul road area and
spread material in horizontal lifts starting from the lowest grade. The maximum loose lift thicknesses will
be:

.a 0.2 m for Screened Material — Type 5.

.b 0.3 m for Jaw Run Material — Type 8.

.C 1.0 m for Run of Quarry — Type 12.

.d Modifications to maximum loose lift thicknesses shall be at the direction of the

Owner’s Representative with recommendations provided by the Geotechnical Engineer.
The Owner’'s Representative, with input from the Geotechnical Engineer, shall, with the
cooperation of the Contractor, conduct field trials to assess material placement techniques and
achieved placement densities to assess possible variations to the loose lift thicknesses.

Surface layer and Base layer materials shall be compacted using equipment traffic approved by the
Geotechnical Engineer.

Surface layer and Base layer materials shall be compacted using a performance-based requirement. The
Contractor shall cooperate with the Owner’s Representative and the Geotechnical Engineer to develop
methods to achieve a satisfactory degree of compaction for the Fill Materials: the Contractor shall develop
and document a compaction equipment pattern to achieve required compaction of Fill Materials to the
satisfaction of the Owner’s Representative, with input from the Geotechnical Engineer. The compaction
methods and degree of compaction achieved in the field will be monitored by the Owner’s Representative
with input from the Geotechnical Engineer.

Sufficient survey control and records shall be maintained to provide the following:

.a Layout of the Work.
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SPECIFICATION

.b Measurement of in-place quantities.

.c Preparation of as-built information for hardcopy and electronic submission to the Owner’s
Representative.

.g Verification of the accuracy of the work.

.h Survey records which may be reviewed at any time by the Owner’'s Representative and/or
Geotechnical Engineer.

A Timely provision and quality of survey information to the satisfaction of the
Owner’s Representative with recommendations provided by the Geotechnical Engineer.

9 The Contractor shall submit appropriate checklists according to Section 8.0.
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SPECIFICATION

7.0 GEOTEXTILE SUPPLY AND INSTALLATION
7.1 General

A The Work includes the handling and installation of non-woven needle-punched Geotextile for possible use
in Ditch Repair/Construction, and/or Erosion Protection as directed by the Owner’s Representative. The
Contractor shall be responsible for the handling and installation of the Geotextile.

2 The Owner will provide the Geotextile that meets the Specification.

7.2 Non-Woven Geotextile Material Properties

A The Owner shall furnish a Geotextile whose material properties meet or exceed the requirements of this
Specification.

2 The specific properties for non-woven Geotextile Layfield LP12 or its equivalent as listed in Table 8 shall
be met.

Table 8: Property Specifications for Non-Woven Geotextile

Material Property Qualifier Unit SF:;;a(iELed Test Method
Mass minimum g/m? 407 ASTM D5261
Grab Tensile Strength minimum N 1330 ASTM D4632
Grab Elongation minimum % 50 ASTM D4632
Tear Resistance minimum N 511 ASTM D4533
Thickness nominal mm 3.0 ASTM D5199
CBR Puncture Strength minimum N 3510 ASTM D6241
Apparent Opening Size maximum mm 0.150 ASTM D4751
Permittivity minimum sec™’ 0.8 ASTM D4491
Water Flow Rate minimum L/min/m? 2,650 ASTM D4491
UV Resistance minimum % @ 500 hr 70 ASTM D4355
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SPECIFICATION

7.3

7.4

Handling and Storage

Handling on site is the responsibility of the Contractor and/or Owner as directed by the Owner’s
Representative.

The Contractor shall ensure the handling equipment used on the site is adequate and does not pose any
risk of damage to the Geotextile.

Upon start-up of the Work, the Contractor and the Owner's Representative shall conduct a surface
observation of all rolls or factory panels for defects and for damage. This inspection shall be conducted
without unrolling rolls or unfolding factory panels unless defects or damages are found or suspected.

The Owner’s Representative may:

.a Identify rolls, factory panels, or portions thereof, which should be rejected and removed from the
site because they have severe flaws; and

.b Identify rolls or factory panels which include minor repairable flaws.

The Owner shall provide storage space in a location (or several locations) such that on-site transportation
and handling are minimized.

The Contractor shall ensure that storage of the Geotextile provides adequate protection against UV
exposure, dirt, shock, and other sources of damage in accordance with the Manufacturer’s
recommendations.

Installation

Geotextile sheet shall be installed with sufficient tension to preclude fold and wrinkles and the entire
geotextile sheet shall be weighted with sandbags or equivalent to avoid wind damage until the Erosion
Protection Material is placed.

If weather damage should occur the Owner's Representative will determine if the geotextile shall be
repaired or replaced. Weather damage to the geotextile will include tears and dirty fabric.

All seams shall consist of minimum 0.6 m overlaps. Greater overlaps shall be provided if there is potential
for the overlap to move.
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SPECIFICATION

4 Overlaps shall be shingled in the direction of flow such that the upgradient sheet is installed on top of the
downgradient sheet.

5 Overlaps shall be arranged in the direction of slopes. Horizontal overlaps running across slopes are not
acceptable.
.6 The Contractor shall ensure the handling equipment used on the site is adequate and does not pose any

risk of damage to the Geotextile.
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SPECIFICATION

8.0 CONSTRUCTION CHECKLISTS

The following construction checklist forms documenting QA and QC and other aspects of the construction
activities, by work activity, are attached:

o Tlote Road Site Checklist — Pipe Crossing

e Trench Excavation

¢ Bedding and Pipe Installation

e Trench Backfill
o Tote Road Site Checklist — Road Embankment Construction
o Tote Road Site Checklist — Granular Pavement Construction

The Contractor may propose alternative forms for approval by the Owner’s Representative and the Geotechnical
Engineer.

The checklists are to be signed by all parties prior to acceptance of each activity within the defined work area.
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Tote Road Site Checklist — Pipe Crossing — Trench Excavation

CONTRACTOR: DATE: SHIFT: DAY - NIGHT
CULVERT ID: STATION: ROAD SIDE: LEFT - RIGHT
INSPECTED INSPECTED BY
No. ITEMS TO BE INSPECTED BY QA
CONTRACTOR REPRESENTATIVE
1 Survey lines checked to ensure the locations conform with the Drawings.
2 Storage areas planned for disposal/ stockpiling of removed materials.
3 Occurrence of snow and removal method in place, if required.
4 Occurrence of surface water and its impact mitigation, if required.
5 Dewatering measures provided, if required.
6 Pre-construction condition photographed (along alignment of planned
excavation, both directions).
7 Unsuitable materials, snow, ice, and saturated materials and Mineral Soils
removed from area as indicated in the Drawings.
8 Visual inspection during excavation performed and photographed (along
alignment of excavation and sidewalls).
9 Surface competent and free of major protrusions and photographed (along
alignment of trench, both ways).
10 Final surface conditions meets the Specification and photographed (along
alignment of trench, both ways).
11 As-built survey conducted pre- and post- excavation and disposal of Organic
Material and Stockpiled Material.
REMARKS:
DEVIATIONS: (Attach list if necessary)
DATE OF RECTIFICATION:
ACCEPTED BY QA REPRESENTATIVE ACCEPTED BY CONTRACTOR ACCEPTED BY OWNER’S REPRESENTATIVE
NAME: NAME: NAME:
SIGNATURE: SIGNATURE: SIGNATURE:
DATE: DATE: DATE:
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Tote Road Site Checklist — Pipe Crossing — Bedding and Pipe Installation

CONTRACTOR: DATE: SHIFT: DAY - NIGHT
CULVERT ID: STATION:
INSPECTED INSPECTED BY
No. ITEMS TO BE INSPECTED BY QA
CONTRACTOR REPRESENTATIVE
1 Survey lines and layout conform to the Drawings.
2 Required visual inspection of existing condition before Fill Material placement
(photographed after excavation).
3 Required assessment of Fill Material before placement (Particle-size analysis for
Type 5 — Screened Material).
4 Unsuitable Materials, snow, ice and loose or saturated materials removed prior to
placement.
5 Dewatering measures provided, if required.
6 Fill lift thickness according to Specifications.
7 Fill materials contain no frozen lumps or Unsuitable Material.
8 Bedding shaped to receive pipe and photographed.
9 Pipe condition inspected prior to installation and photographed along pipe axis,
both directions.
10 Segregation of fill materials controlled during placement.
1 Required visual inspection of placed materials performed.
12 Weather conditions meet requirements during fill placement and compaction.
13 As-built survey conducted pre- and post- construction. Final work photographed.
REMARKS:
DEVIATIONS: (Attach list if necessary)
DATE OF RECTIFICATION:
ACCEPTED BY QA REPRESENTATIVE ACCEPTED BY CONTRACTOR ACCEPTED BY OWNER'S REPRESENTATIVE
NAME: NAME: NAME:
SIGNATURE: SIGNATURE: SIGNATURE:
DATE: DATE: DATE:
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Tote Road Site Checklist — Pipe Crossing — Trench Backfill

CONTRACTOR: DATE: SHIFT: DAY - NIGHT
CULVERT ID: STATION: ROAD SIDE: LEFT - RIGHT
INSPECTED INSPECTED BY
No. ITEMS TO BE INSPECTED BY QA
CONTRACTOR REPRESENTATIVE
1 Survey lines and layout conform to the Drawings.
9 Required visual inspection of trench condition before Fill Material placement
Required assessment of Fill Material before placement (particle- size analysis for
3 Type 5 and visual inspection of Type 8 maximum particle size).
Unsuitable Materials, snow, ice and loose or saturated materials removed prior to
4 placement.
5 Dewatering measures provided, if required.
6 Fill lift thickness according to Specifications.
7 Fill materials contain no frozen lumps or Unsuitable Material.
Screened Material — Type 5 completed on each side of the pipe simultaneously.
Material in the haunches placed and well compacted prior to continued fill
8 placement.
9 Segregation of fill materials controlled during placement.
10 Required visual inspection of placed materials performed and photographed.
11 Required compaction of fill materials performed.
12 Weather conditions meet requirements during fill placement and compaction.
13 As-built survey conducted pre- and post- construction. Final work photographed.
REMARKS:

DEVIATIONS: (Attach list if necessary)

DATE OF RECTIFICATION:

ACCEPTED BY QA REPRESENTATIVE ACCEPTED BY CONTRACTOR ACCEPTED BY OWNER’S REPRESENTATIVE

NAME: NAME: NAME:
SIGNATURE: SIGNATURE: SIGNATURE:
DATE: DATE: DATE:
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Tote Road Site Checklist - Road Embankment Construction

CONTRACTOR: DATE: SHIFT: DAY - NIGHT
CULVERT ID: STATION: ROAD SIDE: LEFT - RIGHT
INSPECTED INSPECTED BY
No. ITEMS TO BE INSPECTED BY QA
CONTRACTOR REPRESENTATIVE
1 Survey lines and layout conform to the Drawings.
9 Required visual inspection of condition of footprint of new embankment on existing
road embankment or existing ground before Fill Material placement
3 Required assessment of Fill Material before placement (visual inspection of particle
size Type 8 and/or Type 12 maximum particle size).
4 Unsuitable Materials, snow, ice and loose or saturated materials removed prior to
placement.
5 Dewatering measures provided, if required.
6 Fill lift thickness according to Specifications.
7 Fill materials contain no frozen lumps or Unsuitable Material.
9 Segregation of fill materials controlled during placement.
10 Required visual inspection of placed materials performed and photographed.
11 Required compaction of fill materials performed.
12 Weather conditions meet requirements during fill placement and compaction.
13 Surface of fill left compacted, smooth, and graded to promote drainage at end of
every fill operation or the end of each shift, whichever occurs sooner.
14 As-built survey conducted pre- and post- construction. Final work photographed.
REMARKS:

DEVIATIONS: (Attach list if necessary)

DATE OF RECTIFICATION:

ACCEPTED BY QA REPRESENTATIVE ACCEPTED BY CONTRACTOR ACCEPTED BY OWNER'S REPRESENTATIVE

NAME: NAME: NAME:
SIGNATURE: SIGNATURE: SIGNATURE:
DATE: DATE: DATE:
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Tote Road Site Checklist — Granular Pavement Construction

CONTRACTOR: DATE: SHIFT: DAY - NIGHT
CULVERT ID: STATION: ROAD SIDE: LEFT - RIGHT
INSPECTED INSPECTED BY
No. ITEMS TO BE INSPECTED BY QA
CONTRACTOR REPRESENTATIVE
1 Survey lines and layout conform to the Drawings.
9 Required visual inspection of condition of completed compacted subgrade before
Fill Material placement
3 Required assessment of Fill Material before placement (particle- size analysis for
Type 5 and visual inspection of Type 8 maximum particle size).
4 Unsuitable Materials, snow, ice and loose or saturated materials removed prior to
placement.
5 Dewatering measures provided, if required.
6 Fill lift thicknesses according to Specifications.
7 Fill materials contain no frozen lumps or Unsuitable Material.
8 Segregation of fill materials controlled during placement.
9 Required visual inspection of placed materials performed and photographed.
10 Required compaction of fill materials performed.
11 Weather conditions meet requirements during fill placement and compaction.
Surface of fill left compacted, smooth, and graded to promote drainage at end of
12 ) . . .
every fill operation or the end of each shift, whichever occurs sooner.
13 As-built survey conducted pre- and post- construction. Final work photographed.
REMARKS:

DEVIATIONS: (Attach list if necessary)

DATE OF RECTIFICATION:

ACCEPTED BY QA REPRESENTATIVE ACCEPTED BY CONTRACTOR ACCEPTED BY OWNER'S REPRESENTATIVE

NAME: NAME: NAME:
SIGNATURE: SIGNATURE: SIGNATURE:
DATE: DATE: DATE:

END OF SECTION: 1667708-S
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APPENDIX D

Inspection Form

INSPECTOR: DATE:
LOCATION (CULVERT ID, STATION):
No INSPECTOR
INSPECTION QUESTIONNAIRE ANSWERS ADDITIONAL COMMENTS
Culvert Sites
Is the culvert inlet free of debris/ sediment? Y N NA
2 Is the culvert inlet in good condition (i.e. no signs of erosion, Y N NA
erosion protection in good condition)?
3 | Are the culverts sitting on the stream bed or embedded in the Y N NA
streambed (i.e. not perched)?
Is the culvert outlet free of debris/ sediment? Y N NA
Is the culvert outlet in good condition (i.e. no signs of erosion, Y N NA
erosion protection in good condition)?
Is the streambed downstream of the outlet in good condition? Y N NA
Are the culverts free draining? Are they free from blockage? Y N NA
Is the culvert in good structural condition? (i.e. ends are not Y N NA
damaged, no buckling, etc.)
9 Is the water discharging from the culvert clear? [if no, comment Y N NA
on the colouring of the water]
Did you take a sample of the water? Y N NA
10 | Is the road above the culvert in good condition (i.e. no signs of Y N NA
settlement)?
11 | If there are constructed ditches that drain to the culvert, are the Y N NA
ditches free draining? Are they free from blockage?
Do the ditches have sufficient freeboard (0.3 m min.) fromthetop | v N N/A
of the tote road? [If no, note the locations in the comments].
Is the erosion protection in the ditch in good condition (i.e. no
signs of erosion/ movement)? [If no, note the locations in the
comments and photograph.] Y N NA
Is the water in the ditch clear? [If no, provide comment on the
colouring of the water and note the location of change.] Y N NA
Did you take a sample of the water? Y N NA
12 | If there are any cut slopes in the area, are they adequately Y N NA
protected with erosion protection? [If no, note the locations in the
comments and photograph.]
13 | Did you take a photos of the site, culvert inlet and outlet, cut Y N NA
slopes, ditches and any other relevant observations? Record the
photograph ID and description of the photograph on next page.
INSPECTOR RATING OF OVERALL CONDITION OF CULVERT CROSSING:
VERY POOR POOR MODERATE VERY GOOD
INSPECTOR OVERALL COMMENTS:
REVIEWER'S COMMENTS ON INSPECTION:
ACCEPTED BY REVIEWER
NAME: SIGNATURE: DATE:
MAINTENANCE/ REPAIR RECOMMENDATIONS:
MAINTENANCE COMPLETED SIGNOFF:
NAME: SIGNATURE: DATE:
April 2017

Project No. 1667708
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APPENDIX D

Inspection Form

INSPECTOR: DATE:

LOCATION (CULVERT ID, STATION):

PHOTO ID. DATE OF PHOTO | BRIEF PHOTO DESCRIPTION
CAPTURE

ADDITIONAL/ MISCELLANEOUS COMMENTS:
(i.e. weather, recent precipitation, nearby earthworks, recent grading, recent site upgrades?):

April 2017
Project No. 1667708 D-2
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