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Executive Summary

This Sedimentation and Erosion Control Plan (SECP) is one of three plans developed for the Inuvik to
Tuktoyaktuk Highway (ITH) to protect fish and fish habitat. The SECP provides objectives and mitigation
measures for erosion and sedimentation control during construction and operation of the ITH. Measures
include mitigation for the highway right-of-way, installation of watercourse crossing structures, highway
maintenance, camp operation and conducting borrow pit operations.

The SECP should be used in combination with two other fisheries related plans; the Fish and Fish Habitat
Protection Plan (FFHPP) and the Fisheries Management Plan (FMP). The FFHPP provides mitigation
against activities such as accidental fuel spills, water withdrawal, and overpressures in waterbodies or
watercourses related to the use of explosives. The FMP provides management strategies and guidelines
to prevent adverse effects on fish populations due to increased fishing pressure which may occur as a
result of the ITH. These three fisheries related plans are a subset of a larger set of plans developed for
the safe construction and operation of the ITH and will be used in conjunction with one or more of these
other plans (e.g., Pit Management Plans). The SECP will be complementary to terms and conditions
contained in all relevant permits and Authorizations.
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Abbreviations
AANDC ... Aboriginal Affairs and Northern Development Canada
BV P e e e e e et e e e e s ana——rraaeeeaans best management practices
CCME ... e Canadian Council of Ministers of the Environment
[ TR OUPPPRUPPPP Fisheries and Oceans Canada
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FREHPP e Fish and Fish Habitat Protection Plan
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1 INTRODUCTION

1.1 Purpose

The Sedimentation and Erosion Control Plan (SECP) was one of the conditions set forth by the
Environmental Impact Review Board (EIRB) Panel and accepted by the Federal government. The SECP
was also a commitment of the Developer. The plan describes the objectives and mitigation measures
related to sedimentation and erosion control to be used in the construction and operation of the Inuvik to
Tuktoyaktuk Highway (ITH) including; watercourse crossings, right-of way construction, camps and
borrow pit operations. The SECP is one of several plans developed for the construction and operation of
the ITH and will be used in conjunction with one or more of these plans (e.g., Pit Management Plans).
The plan will be complementary to terms and conditions contained in all relevant permits and
Authorizations.

The SECP is a living plan and will be updated as new information is brought forward. The plan will be
reviewed annually during the construction phase of the ITH in order to capture “lessons learned” from
previous year’s construction and monitoring activities. Once the ITH is operational the SECP will be
reviewed every 5 years or as required to provide the best guidance in preventing sedimentation and
erosion of watercourses and waterbodies.

1.2 Relevant Guidance

The SECP was prepared in accordance with guidance provided in the following best management
practices (BMP) publications:

e Northwest Territories Transportation. 2013. Government of the Northwest Territories, Department of
Transportation - Erosion and Sediment Control Manual

e Alberta Transportation. 2011. Erosion and Sediment Control Best Management Practices

e Fisheries and Oceans Canada. 2007. Northwest Territories Operational Statement: Fish Timing
Windows

e Fisheries and Oceans Canada. 2007. Operational Statement for Culvert Maintenance

e Fisheries and Oceans Canada. 2007. Operational Statement for Clear-span Bridges

e Fisheries and Oceans Canada. 2007. Operational Statement for Ice Bridges and Snow Fills
e Fisheries and Oceans Canada. 2007. Operational Statement for Bridge Maintenance

e Fisheries and Oceans Canada. 2007. Operational Statement for Maintenance of Riparian Vegetation
in Existing Rights-of-way

e Fisheries and Oceans Canada. 2007. Operational Statement for Isolated or Dry Open-cut Stream
Crossings

G Final Draft 1-1
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e Fisheries and Oceans Canada. 2007. Operational Statement for Temporary Stream Crossing

e Fisheries and Oceans Canada. 1993. Land Development Guidelines for the Protection of Aquatic
Habitat

e Indian and Northern Affairs Canada. 2003a. Northern Land Use Guidelines Vol. 5: Access Roads and
Trails

¢ Indian and Northern Affairs Canada. 2003b. Northern Land Use Guidelines Vol. 6: Camps and Support
Facilities

e Inuvialuit Land Administration and Indian and Northern Affairs Canada. No Date. Inuvialuit Settlement
Region Pits and Quarries Guidelines

¢ Ministry of Transportation Ontario. 2007. Environmental Guide for Erosion and Sediment Control
During Construction of Highway Projects

1.3 Regulatory Approvals

The ITH is located wholly within the Inuvialuit Settlement Region, with the route crossing Inuvialuit

7(1) (@), 7(1) (b) and federal crown lands. The ITH was reviewed by the Environmental Impact Review
Board (EIRB) Panel and recommended approval by the federal government. The recommendation
included a number of conditions of which the development and implementation of a SECP was one of
these conditions. The federal government accepted the EIRB Panel recommendation and the
requirement for a SECP. The SECP supports applications for permits, licences, and Authorizations from
the Northwest Territories Water Board, Inuvialuit Land Administration (ILA), Aboriginal Affairs and
Northern Development Canada (AANDC), and Fisheries and Oceans Canada (DFO).

1.4 Timing of Construction

To avoid rutting and erosion in permafrost terrain, overland travel is not permitted during summer months
and new highway construction will only take place during late fall or winter when the active layer is frozen
(Indian and Northern Affairs Canada 2003a). Therefore, construction of the highway and installation of the
watercourse crossing structures and operation of the borrow sources will occur during winter. Additional
construction (e.g., compaction and grading of previously constructed right-of-way) and installation (e.qg.,
bridge decks) activities may be required at crossings structures during non-winter months; however,
access will be on sections previously constructed along ITH right-of-way during late fall or winter.
Although not expected one or more water crossings may have to be constructed during the non-winter
months if flowing water was present during the winter period. This construction would be conducted in the
period between July 15 and September 15 as per DFO Fish Timing Windows for the NWT (Appendix A).
Mitigation for summer water crossings are provided in Section 2.11.

There are many areas where re-vegetation will be required. The planting of new vegetation in affected
areas should be conducted as early in the growing season as possible to allow root growth and the
vegetation to take hold during that first growing season.

1-2 Final Draft ﬁ
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15 Contractor Education

The SECP will be reviewed with the Contractor that will be completing the work. The purpose of this
review is to ensure the Contractor understands the intent of the SECP, to gain buy-in for the plan, to
obtain feedback on possible improvements, and to ensure the Contractor understands how to implement
the plan. The contractor will be responsible for educating highway construction crews on the content of
the plan and its importance to be implemented correctly.

1.6 Lessons Learned from Tuktoyaktuk 177 Access Road Design and
Construction

Valuable lessons can be learned from previously constructed roads in similar locations and conditions.
The construction of the access road to Borrow Source 177 provides such an example where lessons
learned were gained and which will be used in the design and construction of the ITH. The complete
document of lessons learned can be found in Appendix B, but lessons learned that are related to
sedimentation and erosion control are provided below.

e Winter road construction is viable and winter access roads are not anticipated to be a concern.

¢ Refinement is required in culvert detailing, including end projection length, potential use of insulation,
design elevations and design glaciation levels. These considerations have been incorporated into the
culvert designs for the ITH.

e Geotextile between the embankment and the original ground is feasible with winter construction, and
appears to achieve its intended purposes of maintaining roadbed stability and integrity.

e The use of a 'fill only’ design section with no cuts in the traditional ditch areas adjacent to the
embankment fully maintains the ground vegetation adjacent to the roadway. This intact vegetation
cover provides excellent silt control for runoff from the roadway embankment, minimizing material
transport into waterways.

e The culvert erosion control end treatment of the Tuktoyaktuk 177 access road appears to be working
well, and will be used on the ITH.

e The use of erosion control matting, together with silt fences and rip rap, will be extended to the final
highway project.

Final Draft 1-3
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2 HIGHWAY RIGHT-OF-WAY AND WATERCOURSE CROSSINGS

2.1 Description

The two lane ITH alignment is approximately 130 km in length and made of granular material. The
highway crosses 65 watercourses (Appendix C). The watercourses vary in size from ephemeral
drainages, with only seasonal flow, to large permanent watercourses, which may flow year-round.
Proposed crossing structures include culverts, open bottom culverts, short-span bridges, and pre-cast
concrete girder bridges. Refer to the Final Drawings Package for engineering designs of all watercourse
crossings.

2.2 Embankment Construction Mitigation

The embankment is a long ridge of material used to support the highway. Concerns regarding erosion
and sedimentation control arise from water seepage or drainage from the embankment. Materials used in
constructing the embankment may contain small amounts of ice, which when it melts can seep out of the
embankment and into the surrounding area. Runoff from precipitation events off the embankment may
carry sediment which may have the potential to enter aquatic environments. The following mitigation is
designed to protect potential aquatic receiving bodies from the intake of sediment due to embankment
construction or use.

Additional information can be obtained in Appendix D (Best Management Practices: Construction
Practices, M1), Appendix E (Northern Land Use Guidelines: Roads and Trails).

e Sediment control measures along the highway will be in place prior to construction activities and the
spring melt/freshet, were applicable.

e Machinery will be operated on land or on ice and in a manner that minimizes disturbance to the banks
of the lake, river or stream.

e Removal of vegetation will be limited to the width of the right-of-way.

e Stockpiles of borrow material will be kept a minimum of 30 m from a watercourse or waterbody with the
appropriate erosion control mitigation in place (e.g., snow berms, silt fences (Silt Fences BMP 1,
Appendix F) etc.) to prevent sediment from entering a watercourse or waterbody.

e Drainage from the embankment will be into well-vegetated areas to avoid sediment deposition into
adjacent waterbodies and watercourses.

e Parallel ditches are not expected to be required but if required will be constructed of coarse-grained
material and will be reinforced with geotextiles or rip-rap in areas prone to erosion.

e Ditches will drain into well-vegetated areas to avoid sediment deposition into adjacent waterbodies and
watercourses.

G Final Draft 2-1
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e Cross ditches (Off-take ditches BMP 21, Appendix G) if required, will extend beyond the right-of-way
and into vegetated areas to avoid scouring and soil erosion.

e In areas of ice-rich permafrost, cross drains will be stacked on top of each other to maintain drainage
in the event that the lower cross drain freezes.

e In areas of steeper highway gradient, ditch blocks or check dams (Rock check dams BMP 7,
Appendix H) will be used if required to control water speed and trap sediment.

2.3 Watercourse Crossing General Mitigation

The following sections and mitigation applies to all watercourse crossings; irrespective of type or
classification of the watercourse. Additional information can be obtained in Appendix D (Best
Management Practices: Construction Practices, M1) and Appendix E (Northern Land Use Guidelines:
Roads and Trails).

e Approaches and crossings will be constructed perpendicular to the watercourse wherever possible.

e Sediment control measures at watercourse crossing sites will be in place prior to construction activities
and the spring melt/freshet were applicable.

e Machinery will be operated on land or on ice and in a manner that minimizes disturbance to the banks
of the lake, river or stream.

e Construction activities will be planned to minimize in-stream work.

e In-stream work will be planned to occur as a single event at any one location.
e In-stream work will be restricted to low or no flow periods (winter construction).
e Removal of vegetation will be limited to the width of the right-of-way.

e Vegetation will not be cut < 10 cm from the ground.

e A vegetated buffer strip will be maintained between the work site and water course, except at the
actual crossing location.

2.4 Riparian Areas

Vegetated areas immediately adjacent to a watercourse are referred to as riparian areas. These areas
are valuable in maintaining fish habitat and stabilize stream banks, thereby reducing erosion and
sedimentation into the watercourse. The following applies to all watercourse crossings; irrespective of
type or classification of the watercourse. Additional information can be obtained in Appendix | (Riparian
Zone Preservation BMP 6), and Appendix J (Rolled Erosion Control Products (RECP) BMP 11).

e Riparian areas will be maintained.

e When practical, riparian vegetation in the right-of-way will be altered by hand. If machinery must be
used, the depth of the snow cover must be measured in order that machinery is operated in a manner
that minimizes disturbance to the banks of the water body.

e Machinery will be operated on land.

2-2 Final Draft ﬁ
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e Banks will be restored to original condition if any disturbance occurs.
e Grading of the stream banks for the approaches will not occur.

e |f the stream bed and banks are steep or highly erodible (e.g., dominated by organic materials and
silts), erosion and degradation are likely to occur as a result of equipment fording, then a temporary
crossing structure or other practice (e.g., snow fill) will be used to protect these areas.

e When altering a tree or shrub that is located on the bank of a watercourse it will not be cut <10 cm
from the ground to allow the root structure soil stability to be maintained.

e Waste materials created by construction will be stabilized and removed from the work site to prevent
them from entering the watercourse.

e Prior to the spring melt/freshet, the site will be stabilized by covering exposed areas with erosion
control blankets (e.g., cocoa matting) to keep soil in place and prevent erosion to allow re-vegetation
the following spring (see Appendix J, Rolled Erosion Control Products (RECP) BMP 11). If re-
vegetation is not possible due to climatic extremes and/or lack of appropriate seed or stock, the site
will be stabilized using effective sediment and erosion control measures (e.g., riprap) to meet specific
attributes of the watercourse. In areas with permafrost, care will be exercised to ensure these
measures do not cause thawing or frost heave.

e Effective sediment and erosion control measures will be maintained until re-vegetation of disturbed
areas is achieved or until such areas have been permanently stabilized by other effective sediment
and erosion control measures, in the event that re-vegetation is not possible.

25 In-fills

A small number of watercourse crossings will require in-fills as part of the crossing structure. The in-fills
will be located within the flood plain of these watercourses; however, no in-filling will occur within the
channel. The in-fill material will be sloped to minimize erosion potential (i.e., 2:1) and will be reinforced
with riprap or similar protective measures. In addition, one or more in-fills (e.g., Hans Creek) will include
equalization culverts; the installation of these culverts will follow the procedures outlined in Section 2.8.

2.6 Bridge Crossings

Pre-cast concrete girder bridges will be used at watercourse crossings where flows are > 4.0 m*/sec
(Table 2-1). Bridges are used to minimize impacts at important fish bearing stream crossings. Bridges
also minimize the potential for flow restrictions and disturbance to the stream bed. Locations for these
watercourse crossings are provided in Appendix C.

e Disturbance of the natural banks will be kept to a minimum.
e No work will be carried out in the active stream channel.

e Design of the bridge will prevent runoff from the bridge deck and side slopes and approaches will be
directed to a vegetated area to prevent sediment and other substances from entering the creek.
Bridge maintenance mitigation is provided in Section 2.12.2.1.
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Temporary ice bridges or snow fills will be used to mobilize on the other side of the creek bank and will
follow the DFO Operational Statement for Ice Bridges and Snow Fills (Appendix K).

Temporary snow and/or sandbag berms will be used during construction of the bridge to prevent
materials from entering the creek.

Spoil and sediment-laden snow will be removed and disposed away from the site to prevent it from re-
entering the watercourse.

Footings for the bridge abutments and retaining walls will normally be installed outside the wetted
perimeter (high-water-mark) of the watercourse and sufficiently stabilized to prevent erosion of the
footing or undermining. Clear span bridges will follow DFO’s Operational Statement for Clear Span
Bridges (Appendix M).

Where footings for the bridge abutments and retaining walls will be installed within the normal wetted
perimeter, the area will be isolated using temporary snow and/or sandbag berms to prevent materials
from entering the creek.

If water pools in the excavated area (i.e., to construct bridge abutments), the water will be pumped
away from the site to prevent suspended sediment in the water from re-entering the watercourse.

Dried or wet concrete and other materials or sediment will be prevented from entering the creek during
construction.

Formworks will be removed from the site after their removal from the abutments and retaining walls to
prevent debris from entering the watercourse.

Appropriately sized riprap will be placed at the stream side of the abutment and retaining walls or any
other area which cannot be re-vegetated and will be free of silt and other debris (see Appendix L,
Riprap Armouring BMP 7).

Disturbed areas will be stabilized and re-vegetated with natural vegetation. Cover such areas with
mulch to prevent erosion and to help seeds germinate where possible will be re-established in the
summer period where it has been removed or damaged.

Table 2-1 Summary of Major Bridge Crossings
Crossing Bridge Span Watercourse

1-20m Unnamed Watercourse
1-20m Unnamed Watercourse

18 8-12-8m Unnamed Watercourse

23a 12-14-10m Unnamed Watercourse

30a 14-18-14m Unnamed Watercourse

31 14-18-14m Hans Creek

35a 8-14-8m Zed Creek

A3 8-14-8m Unnamed Watercourse

2-4 Final Draft ﬁ
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2.7 Open Bottom Culvert Crossings

One or more open bottom culverts may be used at watercourse crossings where flows are > 3.0 m*/sec to
< 4.0 m%/sec (Table 2-3). Open bottom culverts are used to minimize impacts at important fish bearing
stream crossings. Like bridges open bottom culverts minimize the potential for flow restrictions and
disturbance to the stream bed.

e Disturbance of the natural banks will be kept to a minimum.

o Work will be carried out in the active stream channel when there is no water present, when possible. If
water is present see Section 2.11.

e The open bottom culvert will be aligned parallel to the existing natural channel and located on a
straight stream section.

e Design of the open bottom culvert deck and side slopes and approaches will be directed to a
vegetated area to prevent sediment and other substances from entering the creek.

e Temporary ice bridges or snow fills will be used to mobilize on the other side of the creek bank and will
follow the DFO Operational Statement for Ice Bridges and Snow Fills (Appendix K).

e Temporary snow and/or sandbag berms will be used during construction of the open bottom culvert to
prevent materials from entering the creek.

e Spoil and sediment-laden snow will be removed and disposed away from the site to prevent it from re-
entering the watercourse.

e Footings and retaining walls for the open bottom culvert will be installed outside the normal wetted
perimeter (high-water-mark) of the watercourse if possible and sufficiently stabilized to prevent erosion
of the footing or undermining.

e Where footings and retaining walls will be installed within the normal wetted perimeter, the area will be
isolated using temporary snow and/or sandbag berms to prevent materials from entering the creek.

e Appropriate sized riprap will be placed at the stream side of culvert sides and will be free of silt and
other debris (see Appendix L, Riprap Armouring BMP 7).

o Disturbed areas will be stabilized (e.g., cocoa matting) and re-vegetated with natural vegetation where
possible. Cover such areas with mulch to prevent erosion and to help seeds germinate

o If re-vegetation is not possible stabilize area with rip-rap or other erosion control material.

Table 2-2 Summary of Open Bottom Culvert Crossings

Crossing Watercourse

TBD
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2.8

Bridge Sized Culvert Crossings

Bridge sized multi-plate culverts will be used at watercourse crossings where flows are < 4.0 m*/sec to >
0.5 m*/sec (Table 2-3). Locations for these watercourse crossings can be obtained in Appendix C.

Disturbance of the natural banks and streambed will be kept to a minimum.
Spoil will be disposed away from the site to prevent it from re-entering the stream bed.

The culvert will be aligned parallel to the existing natural channel and located on a straight stream
section.

The culvert will be matched to meet normal flow velocities for all seasons.
Each end of the culvert will be placed at least 0.15 m below the stream bed, and ‘seated’ there.

Bedding gravel will be placed and compacted up to the design invert (level of the inside of the culvert)
of the culvert.

The culvert will be placed directly on the bedding gravel shaped to properly support the bottom of the
culvert on either side of the centerline.

Additional clean gravel will be placed up and over the culvert.

Appropriately sized riprap or similar erosion control material will be placed at the upstream and
downstream ends of the culvert to protect the highway embankment and stream channel from erosion
(see Appendix L, Riprap Armouring BMP 7).

Riprap will be placed at a similar slope as the stream bank to maintain a uniform stream bank slope
and natural stream alignment.

Riprap will be free of silt and other debris.

Disturbed areas not requiring rip-rap, will be stabilized using sandbags, rolled erosion control products
or other similar erosion control methods, and natural vegetation will be re-established during the
summer growing season where it has been removed or damaged. Cover such areas with mulch to
prevent erosion and to help seeds germinate.

Table 2-3 Summary of Bridge Sized Culvert Crossings

Crossing Diameter Watercourse
0 2.12m Dia SPCSP Unnamed Watercourse
1.66m Dia SPCSP Unnamed Watercourse
4 3.05m Dia SPCSP Unnamed Watercourse
5a 2.12m Dia SPCSP Unnamed Watercourse
9 1.81m Dia SPCSP Unnamed Watercourse
11 1.81m Dia SPCSP Unnamed Watercourse
12 3.05m Dia SPCSP Unnamed Watercourse
13a 3.36m Dia SPCSP Unnamed Watercourse
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Table 2-3 Summary of Bridge Sized Culvert Crossings (cont’d)

Crossing Diameter Watercourse
15a 1.81m Dia SPCSP Unnamed Watercourse
15b 3.05m Dia SPCSP Unnamed Watercourse
15¢ 1.81m Dia SPCSP Unnamed Watercourse
17a 2.43m Dia SPCSP Unnamed Watercourse
20a 1.66m Dia SPCSP Unnamed Watercourse
21 2.43m Dia SPCSP Unnamed Watercourse
22a 2.12m Dia SPCSP Unnamed Watercourse
24a 1.81m Dia SPCSP Unnamed Watercourse
29a 2.12m Dia SPCSP Unnamed Watercourse
33a 1.66m Dia SPCSP Unnamed Watercourse
A12 2.43m Dia SPCSP Unnamed Watercourse

2.9 Large Culvert Crossings

Large culverts will be used at watercourse crossings where flows are < 0.5 m¥sec (Table 2-4). These
culverts range in size from 1.2 to1.4 m in diameter. Locations for these watercourse crossings are
provided in Appendix C.

e Disturbance of the natural banks and streambed will be kept to a minimum.
e Spoil will be disposed away from the site to prevent it from re-entering the stream bed.

e The culvert will be aligned parallel to the existing natural channel and located on a straight stream
section.

e The culvert will be matched to meet normal flow velocities for all seasons.
e Each end of the culvert will be placed at least 0.15 m below the stream bed, and ‘seated’ there.
e Bedding gravel will be placed and compacted up to the design invert of the culvert.

e The culvert will be placed directly on the bedding gravel shaped to properly support the bottom of the
culvert on either side of the centerline.

e Additional clean gravel will be placed up and over the culvert.

e Appropriately sized riprap will be placed at the upstream and downstream ends of the culvert to protect
the highway embankment and stream channel from erosion (see Appendix L, Riprap Armouring
BMP 7).

o Riprap will be placed at a similar slope as the stream bank to maintain a uniform stream bank slope
and natural stream alignment.

¢ Riprap will be free of silt and other debris.
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e Disturbed areas not requiring riprap, will be stabilized using sandbags, rolled erosion control products
or other similar erosion control methods, and natural vegetation will be re-established during the
summer growing season where it has been removed or damaged. Cover such areas with mulch to
prevent erosion and to help seeds germinate.

Table 2-4 Summary of Large Culvert Crossings
Crossing Diameter Watercourse

2 1.2m Dia CSP Unnamed Watercourse
5 1.2m Dia CSP Unnamed Watercourse
6 1.2m Dia CSP Unnamed Watercourse
7 1.2m Dia CSP Unnamed Watercourse
10 1.2m Dia CSP Unnamed Watercourse
12a 1.2m Dia CSP Unnamed Watercourse
12b 1.2m Dia CSP Unnamed Watercourse
13 1.2m Dia CSP Unnamed Watercourse
14 1.4m Dia CSP Unnamed Watercourse
16 1.2m Dia CSP Unnamed Watercourse
17 1.4m Dia CSP Unnamed Watercourse
18a 1.2m Dia CSP Unnamed Watercourse
19 1.2m Dia CSP Unnamed Watercourse
20 1.2m Dia CSP Unnamed Watercourse
2la 1.2m Dia CSP Unnamed Watercourse
22b 1.2m Dia CSP Unnamed Watercourse
24b 1.2m Dia CSP Unnamed Watercourse
25 1.4m Dia CSP Unnamed Watercourse
26 1.2m Dia CSP Unnamed Watercourse
27a 1.2m Dia CSP Unnamed Watercourse
27b 1.2m Dia CSP Unnamed Watercourse
27b2 1.2m Dia CSP Unnamed Watercourse
27¢c 1.2m Dia CSP Unnamed Watercourse
28a 1.4m Dia CSP Unnamed Watercourse
33b 1.2m Dia CSP Unnamed Watercourse
34a 1.2m Dia CSP Unnamed Watercourse
34a2 1.2m Dia CSP Unnamed Watercourse
34b 1.2m Dia CSP Unnamed Watercourse
34c 1.2m Dia CSP Unnamed Watercourse
34e 1.2m Dia CSP Unnamed Watercourse
39%a 1.2m Dia CSP Unnamed Watercourse
39 1.2m Dia CSP Unnamed Watercourse
39c 1.2m Dia CSP Unnamed Watercourse
2-8 Final Draft ﬁ
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Table 2-4 Summary of Large Culvert Crossings (cont’d)

Crossing Diameter Watercourse
39d 1.2m Dia CSP Unnamed Watercourse
A2 1.2m Dia CSP Unnamed Watercourse
A2a 1.2m Dia CSP Unnamed Watercourse
A8 1.2m Dia CSP Unnamed Watercourse
A9 1.2m Dia CSP Unnamed Watercourse
A10 1.2m Dia CSP Unnamed Watercourse
A1l 1.2m Dia CSP Unnamed Watercourse
A13 1.2m Dia CSP Unnamed Watercourse

2.10 Summer Water Crossing Construction Mitigation

It is not anticipated that summer water crossing construction will be required however if flowing water is
identified during winter construction, summer construction of the crossing may be favoured. No in-water
construction will take place between September 15 and July 15 of any year, as per DFO Fish Timing
Windows for the NWT (Appendix A). There are two options which may be used to conduct the water
crossing while maintaining water flow. These options are the use of a flume, or dam and pump.
Mitigation is provided for both methods below.

2.10.1 Flume (Open Bottom Culverts only)

e The flume will be sized to accommodate greater than anticipated flows as determined by hydraulic
calculations.

e  Stockpile all required materials before beginning instream work.

e Vehicles/equipment will use existing right-of-way.

¢ Install a pre-assembled flume or construct a sand bag dam/seal and flume.

e |solation structures will be equipped with an impervious membrane to control seepage where
necessary.

e Downstream dams/seal will only be used when necessary to maintain a dry work area.

e The open bottom culvert will be aligned parallel to the existing natural channel and located on a
straight stream section.

¢ Install open bottom culvert as quickly as possible to minimize the time below the high water mark of
the water course.

e Design of the open bottom culvert deck and side slopes and approaches will be directed to a
vegetated area to prevent sediment and other substances from entering the water course.

e Temporary sandbag berms or similar mitigation (e.g., silt fences) will be used during construction of the
open bottom culvert to prevent materials from entering the creek.

(e
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Spoil will be removed and disposed away from the site to prevent it from re-entering the watercourse.

Footings and retaining walls for the open bottom culvert will be installed outside the normal wetted
perimeter (high-water-mark) of the watercourse if possible and sufficiently stabilized to prevent erosion
of the footing or undermining.

Where footings and retaining walls will be installed within the normal wetted perimeter, the area will be
isolated using temporary sandbag berms or similar mitigation (e.g., silt fences) to prevent materials
from entering the creek.

Appropriate sized riprap will be placed at the stream side of culvert sides and will be free of silt and
other debris (see Appendix L, Riprap Armouring BMP 7).

Disturbed areas not requiring riprap, will be stabilized using sandbags, rolled erosion control products
or other similar erosion control methods, and natural vegetation will be re-established during the
summer growing season where it has been removed or damaged.

Isolation structures will be kept in place until the open bottom culvert and erosion and sedimentation
control mitigation is in place.

Remove the downstream seal/dam materials if required followed by the upstream seal/dam materials.
Remove the upstream seal/dam gradually to prevent erosion of the stream bed or banks.

Remove the flume.

2.10.2 Dam and Pump

Stockpile all required materials before beginning instream work.
Vehicles/equipment will use existing right-of-way.

Adequate electric power supply and adequately sized pumps will be available.
Spare pumps and generators will be available and nearby.

Pump capacity should exceed crossing flow rates with spare capacity to compensate for precipitation
events.

Minimize time and activity in the watercourse as much as practical while installing and removing dams
and pumps and while installing the watercourse crossing.

Remove debris in dam installation areas and prepare watercourse bed so as to provide an appropriate
bed/dam-bottom fit.

Install pumps and begin operation to equalize flow.

Construct both the upstream and downstream dams. The dams should be constructed at or near the
edge of the temporary workspace limit to allow for enough room to install the watercourse crossing.
The dams may be constructed with sand bags, metal plate, aqua dam or other approved material or
device, which ensures a tight seal to the bed and banks.

Water flow dispersion (e.qg., boulders, sandbags etc.) will be installed to prevent erosion at the
discharge site prior to pump operations.

2-10
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e Pump operations will begin during the installation of the dams. Conduct water crossing installation as
rapidly as possible. Construct spoil containment sumps or berms, if necessary, to keep bank or stream
bed spoil from flowing back into the non-isolated part of the stream channel.

e Pump any excess silt-laden water into a vegetated area at a distance that will preclude silt-laden water
from re-entering the crossing.

e |solation structures will be kept in place and the pumps operating until the water crossing has been
installed and the wetted banks have been stabilized and reclaimed.

¢ Remove the downstream isolation structures followed by the upstream isolation structures and pumps.
Upstream isolation structures should be removed gradually to prevent scouring and sedimentation of
the stream bank and bed.

e Stabilize and reclaim remaining bank areas as soon as practical.

e Disturbed areas not requiring riprap, will be stabilized using sandbags, rolled erosion control products
or other similar erosion control methods, and natural vegetation will be re-established during the
summer growing season where it has been removed or damaged.

2.11 Embankment and Watercourse Crossing Maintenance (Construction and
Operation)

During the construction phase of the ITH, grading and compaction of the embankment will be conducted
during the summer period. Completion of some bridge work and re-vegetation activities along
watercourse crossings may also be conducted.

Activities during the operational phase of the ITH include, embankment grading and repair, dust
suppression, snow removal, maintenance of riparian vegetation, and culvert and bridge maintenance.

2.11.1 Construction Phase:
e Ensure mitigation measures along the right-of-way such as ditches, cross ditches and water energy
dissipaters such as rock check dams or sand bags are operating efficiently and are in good condition.

e Dust suppression activities will be conducted as necessary to reduce dust and sediment from entering
watercourses or waterbodies.

e Drainage from the application of dust suppressants (e.g., water) will be directed into vegetated areas.

e Use measures such as shrouding to trap and prevent; protective coatings, dirt, dried cement, and
grease from entering the watercourse.

e Contain and store paint flakes, abrasives, and other waste materials in a manner that such materials
cannot enter a waterbody or watercourse.

e When re-vegetating, stabilize any waste materials removed from the work site to prevent them from
entering the water body. This could include covering spoil piles with biodegradable mats or tarps.

(e
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In order to prevent erosion and to help seeds germinate, vegetate any disturbed areas by planting and
seeding preferably with native trees, shrubs or grasses and cover such areas with mulch. If there is
insufficient time remaining in the growing season, the site should be stabilized (e.g., cover exposed
areas with erosion control blankets to keep the soil in place and prevent erosion) and vegetated the
following spring. If re-vegetation is not possible the site should be stabilized using effective sediment
and erosion control measures.

Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is
achieved or until such areas have been permanently stabilized by other effective sediment and erosion
control measures, in the event that re-vegetation is not possible.

2.11.2 Operational Phase

Ensure mitigation measures along the right-of-way such as ditches, cross ditches and water energy
dissipaters such as rock check dams or sand bags are operating efficiently and are in good condition.

Dust suppression activities will be conducted as necessary to reduce dust and sediment from entering
watercourses or waterbodies.

Drainage from the application of dust suppressants (e.g., water) will be directed into vegetated areas.

Snow melt from winter snow-plowing should drain into vegetated areas to prevent sediment from
entering a watercourse.

Maintain effective sediment and erosion control measures until re-vegetation of disturbed areas is
achieved or until such areas have been permanently stabilized by other effective sediment and erosion
control measures, in the event that re-vegetation is not possible.

2.11.2.1 Maintenance of Bridge Structures

Bridge Structures require occasional maintenance to ensure their longevity and that they are functioning
in a manner which will not affect the environment. The following mitigation from the DFO (2007)
Operational Statement for Bridge Maintenance (Appendix N) should prevent harm to fish and fish habitat
due to sedimentation or erosion.

Sweep decks, including curbs, sidewalks, medians and drainage devices to remove as much material
as practical before washing.

Adequately seal drains and open joints before washing to prevent sediment-laden wash-water from
entering the watercourse.

Direct wash-water past the ends of the bridge deck to a vegetated area to remove suspended solids,
dissipate velocity and prevent sediment and other deleterious substances from entering the
watercourse. If this cannot be achieved, use silt fences or other sediment and erosion control
measures to prevent wash-water from entering the watercourse.

2-12
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o If replacement rock reinforcement/armouring is required to stabilize eroding areas around bridge
structures (e.g., abutments and/or wing walls), the following measures should be incorporated:

e Place appropriately-sized, clean rocks into the eroding area.

e Avoid the use of rock that is acid-generating. Also avoid the use of rock that fractures and breaks
down quickly when exposed to the elements.

e Install rock at a similar slope to maintain a uniform stream bank and natural stream alignment.
e Ensure rock does not interfere with fish passage or constrict the channel width.
e If any in-water work is involved, adhere to DFO fish timing windows,

e If other bridge repairs are required which may cause sediment entering the watercourse or erosion use
shrouding to trap and prevent concrete and other bridge materials from entering the watercourse.

e If working from land, install effective sediment and erosion control measures before starting work to
prevent the entry of sediment into the watercourse. Inspect them regularly during the course of
construction and make all necessary repairs if any damage occurs.

e Removal should be kept to a minimum and limited to the right-of-way of the bridge.

e Operate machinery on land (from outside of the water) in a manner that minimizes disturbance to the
banks or bed of the watercourse.

2.11.2.2 Culvert Maintenance

Maintenance of culverts will follow DFO (2007) Operational Statement for Culvert Maintenance
(Appendix O) as they pertain to sedimentation and control. Mitigation for the maintenance of culverts not
related to sedimentation and erosion control are located in the FFHPP.

e Operate machinery on land (from outside of the water and in a manner that minimizes disturbance to
the banks of the watercourse.

e Use existing trails, roads, or cut lines wherever possible to avoid disturbance to the riparian vegetation.

¢ Install effective sediment and erosion control measures before starting work to prevent sediment from
entering the watercourse. Inspect them regularly during the course of construction and make all
necessary repairs if any damage occurs.

e If accumulated material in the culvert is affecting its function then remove accumulated material and
debris slowly to allow clean water to pass, to prevent downstream flooding and reduce the amount of
sediment-laden water going downstream.

e If replacement rock reinforcement/armouring is required to stabilize eroding inlets and outlets, place
appropriately-sized, clean rocks into the eroding area.

e Stabilize any waste materials removed from the work site to prevent them from entering the
watercourse. This could include covering spoil piles with biodegradable mats or tarps or planting them
with grass or shrubs.
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Re-vegetate any disturbed areas and cover such areas with mulch to prevent erosion and to help
seeds germinate. If there is insufficient time remaining in the growing season, the site should be
stabilized (e.g., cover exposed areas with erosion control blankets to keep the soil in place and prevent
erosion) and vegetated the following spring. If re-vegetation is not possible the site will be stabilized
using effective sediment and erosion control measures (e.g., sand bags, rip rap or other such
material).

2.11.2.3 Maintenance of riparian vegetation along the ITH right of way

The

maintenance of the riparian areas along the ITH will be consistent with the DFO (2007) Operational

Statement for the Maintenance of Riparian Vegetation in Existing Right-of-Ways (Appendix P).

Maintenance activities (e.g., mowing, brushing, topping, slashing, etc.) will affect no more than one
third (1/3) of the total woody vegetation, such as trees and shrubs, in the right-of-way within 30 metres
of the ordinary high water mark in any given year.

When practicable, alter riparian vegetation in the right-of-way by hand. If machinery must be used,
operate machinery on land and in a manner that minimizes disturbance to the banks of the water body.

When altering a tree or shrub that is located on the bank of a waterbody, ensure that root structure and
stability are maintained.

Stabilize any waste materials removed from the work site to prevent them from entering the water body
including covering spoil piles with biodegradable mats or tarps. All long-term storage of waste
materials should be kept outside of the riparian area.

Re-vegetate any disturbed areas and cover such areas with mulch to prevent erosion and to help
seeds germinate. If there is insufficient time remaining in the growing season, the site should be
stabilized (e.g., cover exposed areas with erosion control blankets to keep the soil in place and prevent
erosion) and vegetated the following spring. If re-vegetation is not possible the site will be stabilized
using effective sediment and erosion control measures (e.g., sand bags, rip rap or other such
material).

2-14

Final Draft ﬁ

il
Nadpwest
etrilores Transpordatior



Sedimentation and Erosion Control Plan
Section 3: Borrow Sources

September 2013

3 BORROW SOURCES

3.1 Description

Borrow sources have been identified for the construction and maintenance of the ITH. Specific pit
development and management plans have been developed for each borrow source to conduct borrow
operations safely and to minimize effects to the environment. The plans also support applications for
permits from ILA and AANDC. The pit development and management plan describes the aspects of
managing the borrow sources from the start of operations to final reclamation.

This section of the SECP supports these plans and provides specific sediment and erosion control
measures to mitigate for

e melt water and run-off during spring and summer;
e site remediation and closure; and

e temporary winter access roads.

3.2 General Mitigation

Additional information can be obtained in Appendix D (Best Management Practices: Construction
Practices, M1) and Appendix Q (Inuvialuit Settlement Region Pits and Quarries Guidelines).

e Borrow sites will only be accessed during winter.

e Snowfills or ice bridges at winter road watercourse crossing sites to the borrow sites will be in place
prior to construction activities and removed and notched prior to the spring melt/freshet, were
applicable.

3.3 Vegetation and Riparian Area

Vegetated areas immediately adjacent to a watercourse are referred to as riparian areas. These areas
are valuable in maintaining fish habitat and stabilize stream banks, thereby reducing erosion and
sedimentation into the watercourse. Additional information can be obtained in Appendix | (Riparian Zone
Preservation BMP 6).

¢ Removal of vegetation will be limited to the borrow source;

e Removal of vegetation, excavation, or terrain disturbance will not be within 50 m of water bodies or
watercourses; and

e The site will be allowed to re-vegetate naturally. Assisted re-vegetation may be required in erosion-
prone areas, such as steep slopes, where re-contouring and natural re-vegetation cannot control
erosion in the short term.

(e
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3.4

3.5

3.6

3.7

3.8

Permafrost

Permafrost disturbance will be reduced by restricting pit operations to the winter months.

At least 2 m of overburden or other suitable material will be placed on exposed ice surfaces to provide
insulation.

Positive drainage will be established and maintained to prevent the formation of an end-pit lake.

Blasting

Blast rock will not enter a waterbody or watercourse.

Drainage from blast areas will be directed away from any waterbody or watercourse.

Stockpiling

Stockpiling of organic, overburden, and borrow materials will occur in a manner that minimizes erosion.

Stockpiling of organic, overburden, and borrow materials will not affect natural surface runoff, even
after site re-contouring.

Stockpiling of organic, overburden, and borrow materials will allow for drainage of residual melt water
from any excess ice-rich material, which may remain on site.

Drainage from the pit including residual water must be directed away from a watercourse or
waterbody.

Re-contouring
A minimum thickness of 2 m of borrow material will be re-contoured to cover the massive ice, prior to
replacement of overburden and organic material.
Re-contouring will be conducted in a manner to not impede natural drainage.
Site re-contouring will be conducted in a manner to prevent melt water runoff to adjacent waterbodies.

Slopes within the reclaimed borrow source area will not exceed a slope ratio of 2 tol.

Winter Access Road

Temporary winter access roads will be required to access the borrow sources during construction and
maintenance of the ITH. These winter roads will only be operational when the ground is sufficiently frozen
and there is an adequate layer of snow to prevent damage to the ground by vehicles. Additional
information can be obtained in Appendix E (Northern Land Use Guidelines: Roads and Trails).

If removal of vegetation is required, it will be limited to the width of the right-of-way and vegetation will
not be cut < 10 cm from the ground.
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e During preparation of the winter road, machinery (e.g., bulldozer) blades will be raised off the ground
and will use mushroom shoes or smear blades to avoid cutting the tops of hummocks, tussocks or high
spots, which can lead to ground thaw and subsidence during spring.

e Temporary ice bridges or snow fills will be used at watercourse crossings and will follow the DFO
Operational Statement for Ice Bridges and Snow Fills (Appendix K).
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4 CAMPS

Temporary camps will be established at borrow sites and occasionally off the right-of-way. Depending on
the season of construction and borrow source some camps may remain on site for one or more years. In
other cases camps may be located for only one winter season at a location and moved during same
season. No permanent camp facilities will be constructed. Further mitigation for camp facilities can be
found in Northern land Use Guidelines for Camps and Support Facilities (Appendix R)

4.1 Set-up and Operation
e Sediment control measures at camp locations will be in place prior to set-up activities and the spring
melt/freshet, were applicable.

e Machinery will be operated on land or on ice and in a manner that minimizes disturbance to the banks
of any watercourse or waterbody.

e Camps which will remain on location over a summer period will be constructed on a durable surface,
such as gravel or sand that is consolidated and can withstand repeated, heavy use.

e Winter camp operations will be located on built-up snow pads and the site can be watered down to
provide a durable base of ice.

e Camps will be located in existing clearings to minimize new land disturbance where possible.

e A gently sloping site is preferable for camp construction and operations to allow surface water to easily
drain from the site.

e Clearing of vegetation will be reduced as much as possible

e Areas of high ice content will be avoided such as patterned ground due to permafrost, fine grained
soils including clays, due to high near-surface ground-ice content and sedge wetlands and peat lands.

e All heated camp structures will be elevated above the ground surface to allow air circulation and
preventing permafrost thaw.

e Camps will be located on high ground when possible to avoid accumulation of wind drifted snow.
e Leave a setback of a minimum of 30 m between the clearing and a water body;

e Camp operations will not be conducted within 30 m of the ordinary high water mark of any waterbody
or watercourse

e Use sediment and erosion control measures during and after construction to prevent entry of sediment
into water.

e Retain as much riparian vegetation as possible.

e Stabilize stockpiled materials to prevent erosion.
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e Regular maintenance is required to ensure drainage control structures remain effective. For example,
trapped sediment should be regularly removed and properly disposed of to ensure that the structure
continues to effectively filter sediment.

e Construct the camp area on a gradient so that water runs away from the camp and into the
surrounding terrain.

e Structures to slow surface runoff, such as sediment curtains or straw bales, can be used for areas with
high surface runoff.

4.2 Reclamation:
e Re-contouring the site to restore natural drainage patterns. If re-contouring is not feasible, a stable
drainage control system can be constructed to prevent surface water from eroding the site.

e Water collection and diversion structures, such as ditches, water bars and check dams, will be used
where required to maintain stable drainage of the site.

e Natural re-vegetation of the site should be encouraged to control soil erosion. This can be
accomplished by spreading organic topsoil, stored during site construction, over the surface.

e Assisted re-vegetation may be required in erosion-prone areas, such as steep slopes, where re-
contouring and natural re-vegetation cannot control erosion in the short term.
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5 MITIGATION MONITORING

All sediment and erosion control measures will be monitored daily during construction and operation to
ensure the mitigation techniques employed are functioning and maintained properly. In part, monitoring
will be identified and required through regulatory approvals such as the NWT Water Licence and DFO
Authorization. Mitigation measures that may not be working will be repaired or revised immediately.
Monitoring not related to sediment and erosion control is identified in the FFHPP.

Monitoring will be conducted by GNWT DOT inspectors and employees, construction operators,
community environmental monitors and environmental contractors.

Trained environmental monitors with the assistance of environmental contractors will monitor the
construction of watercourse crossings and other activities along the ITH. The environmental monitor will
check to ensure the proper mitigation is being used and to conduct turbidity and total suspended solids
(TSS) sampling. Regular monitoring of select water crossings will be conducted as per Section 5.1.

During operation of the ITH, GNWT DOT inspectors or employees will visually check all water crossings
for any potential issues on an almost daily basis. This includes assessing culverts or other crossing
structures for blockages or sedimentation or erosion. If sediment is entering a watercourse or erosion is
occurring at the watercourse crossing, appropriate immediate action will be taken to correct the situation.
Measurements for turbidity and TSS will be taken as described below.

5.1 Turbidity/TSS Monitoring

Construction will occur mainly over the winter period when watercourses are dry or frozen to the bottom
and waterbodies are frozen over. During these periods daily monitoring for turbidity and total suspended
solids (TSS) will not be conducted as there is no water to measure from. If or when construction occurs
at a watercourse during the open water season then hourly monitoring of turbidity and TSS will be
conducted during that construction period. Turbidity and TSS can naturally occur at levels above CCME
Guidelines for Aquatic Health; the measurements of these parameters, above, at, and below a
watercourse crossing allows for the determination of potential increases in these parameters related to a
crossing structure regardless if these conditions are above or below CCME guidelines. Monitoring of
these parameters during open water construction and post construction are described below in

Section 5.1.1 and 5.1.2.
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5.1.1 Watercourse Crossings

5.1.1.1 Construction Phase

When measurements of turbidity and TSS are taken they will be measured at 50 m upstream, the
crossing and 100 m downstream at all bridge, open bottom culvert and select culvert crossings. In
addition to turbidity and/or TSS the following measurements may also be taken pH, dissolved oxygen,
conductivity, and temperature.

During construction of a watercourse crossing turbidity and TSS measurements in addition to other
measurements mentioned above will be conducted on an hourly basis if water is present or
construction is completed during the period of July 15 to September 15.

An environmental monitor will be present on a daily basis when construction at watercourses is
occurring.

Prior to leaving a watercourse crossing site, the monitor will check the snow and surrounding area for
any sediment or other material which may enter the watercourse during freshet or later and ensure if
any sediment or material is found to have it removed immediately.

Measurements will be taken during or immediately, after freshet during the construction phase and for
the first two years of operation.

5.1.1.2 Operational Phase

If at any other time during routine highway inspections, sedimentation or erosion by watercourse
crossing is identified, water monitoring will be activated immediately to have measurements taken at
50 m upstream and at the water crossing and 100 m downstream. If increased sediment load is
identified occurring beyond 100 m sampling will be conducted further downstream at 100 m intervals
until sediment levels reach accepted CCME guideline levels.

Hourly monitoring will occur when any remedial action is taken at the watercourse crossing during the
open water season.

After 2 years and less than 10% of the watercourses have shown significant increased levels of
turbidity or TSS during operation of the ITH, then only those crossings which have shown increased
levels of sediment will be sampled,

If 10% or greater of the water crossings monitored indicate significant increases in turbidity or TSS
then all the watercourses will be monitored for at least another two years.

During highway operations all water crossings will be visually inspected as part of the daily highway
inspection by DOT.
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5.1.2 Borrow Locations

e Waterbodies or watercourses immediately adjacent to a borrow source will be sampled prior to activity
at the borrow location and and monthly after spring break-up until freeze-up for TSS and turbidity.

e Waterbodies adjacent to borrow sources will have continuous monitoring of conductivity.

e Avisual inspection will be conducted of the borrow site for potential sources of sedimentation or
erosion which may affect a waterbody or watercourse.

e |f sedimentation or erosion is occurring and sediment is entering a watercourse or waterbody, hourly
turbidity and TSS monitoring will be conducted until the problem is rectified.

e Water quality criteria will be determined in discussion with regulators

5.2 Reporting

Quarterly and annual reports of all monitoring activities related to sedimentation and erosion control will
be prepared for the period of construction and for two years of highway operation. If additional monitoring
is required other than routine inspections after the first two years of operation, annual reports will be
prepared for these additional years. Reports will provide results of monitoring activities, indicate if any
problems were identified, and describe how these problems were corrected.
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Offtake Ditch (Intercept Ditch)

Erosion Control

B.M.P. #21

Description and Purpose

Channels or swales commonly located along the crest of cuts slopes to intercept
and convey runoff away from flowing down a newly excavated bare soil slope and to
minimize erosion of slope from overlanding sheet flow

Can be tied to outfall to slope drains (or downdrains) which carry water from higher
slope elevations to lower elevation of a slope

Applications

Permanent measure

Effective method of intercepting runoff to avoid excessive sheet flow over slope and
causing erosion, especially on cut slopes in highly erodible soils (sand and silt)

Can be used in conjunction with slope drains which was installed down a large
cut slope

May be lined with vegetation, rip rap, erosion control blankets, or some other
erosion protection measure, but this requirement may be appropriate only at highly
sensitive and high risk environmental areas

Can be used in conjunction with sediment control measures, such as check
structures or permeable synthetic barriers as normal channel design, but this
requirement may be appropriate only at highly sensitive and high risk environmental
areas

Limitations

Ditch may require lining to minimize soil erosion from concentrated flow

Ditch may require design by qualified personnel if flow velocities and/or volumes
are large

Channel must be graded to maintain adequate depth, positive drainage to avoid
ponding and breaching of channel flow, which may lead to overtopping of the
channel to result flow to cause in downslope erosion

Removal of sediment build up and ditch maintenance may be difficult due to limited
access space as offtake ditches are commonly constructed at crest of slopes

Construction

Use backhoe to form ditch a minimum offset distance of 2 m between crest of
highway slope and top of offtake ditch sideslope, thus providing a dyke width of 1 m

— Place and compact excavated soil to form a dyke between crest of highway slope
and offtake ditch channel to provide adequate depth (1 m) of the offtake ditch
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Offtake Ditch (Intercept Ditch)

B.M.P. #21
Erosion Control

. The consequence of failure on this dyke will determine the level of compaction
effort required

— Sideslopes of ditch should not be steeper than 2H:1V (depending upon material
type)

— Depth of ditch (from base of ditch to top of embankment) should be a minimum of
1 m in depth; width of ditch should be 1 m minimum

— Ditch grade should be graded a minimum of 1% to promote positive drainage and
outfall

Construction Considerations

= Channel should be graded towards nearest outfall (draw) or drainage pipe

Inspection and Maintenance
= Inspection frequency should be in accordance with the PESC and TESC Plans

= Repair any damage to channel immediately

Similar Measures
« Berms

=« Barriers
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Rock Check Dam

Erosion Control and Sediment Control

B.M.P. #7

Description and Purpose

Small dam constructed of rock placed across steep channel
Decrease flow velocities to reduce erosion caused by storm runoff

Sediment laden runoff is detained allowing sediment to settle out

Applications

Temporary or permanent measure

Reduces long steep grade to intervals of gentle grades between successive
structures

Reduces flow velocities and kinetic energy to decrease erosion potential caused by
runoff

Sediment laden runoff is retained behind structure allowing sediment to settle out
May be used in channels that drain 4 ha (10 ac) or less

May be used in steep channels where storm water runoff velocity is less than
1.5 m/s (6 fps)

Advantages

Cheaper than using riprap armouring or gabion structures in a ditch

Easy to construct

Limitations

Not appropriate for high flow velocity >1.5 m/sec; (use gabion structures for flow
velocity >1.5 m/sec)

Not appropriate for channels draining areas larger than 4 ha (10 ac)
Not to be placed in grass lined channels unless erosion is anticipated

Susceptible to failure if water undermines or outflanks structure

Construction

Excavate a trench key a minimum of 0.15 m in depth at the rock check structure
location

Place non-woven geotextile fabric over footprint area of rock check
Construct structure by machine or hand

Structure should extend from one side of the ditch or channel to the other
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Rock Check Dam

Erosion Control and Sediment Control

B.M.P. #7

Structure should be constructed so that centre of the crest is depressed to form a
centre flow width which is a minimum of 0.30 m lower than the outer edges

Height of structures should be less than 0.8 m in height to avoid impounding large
volumes of runoff

Downstream slope of the check dam should be 5H:1V (minimum)

Upstream slope of the check dam should be 4H:1V (minimum)

Construction Considerations

Should be designed with roadside design clear zone requirements in mind.

Height and spacing between structures should be designed to reduce steep channel
slope to intervals of flatter gradient

Rock check structures should be constructed of free draining aggregate

Aggregate used should have a mean diameter (Dso) of between 75 mm and 150
mm and must be large enough to remain in place during high velocity flow
situations. Maximum rock diameter should not exceed 150 mm if the structure is to
be used as a sediment trap.

If rock check structures are to be placed in channels with significant high flows, they
must be properly designed for stone size and structure spacings

Inspection and Maintenance

Inspection frequency should be in accordance with the PESC and TESC Plans
Remove sediment build up before it reaches one half the check structure height
Erosion repairs should be made immediately to prevent failure of the structure

Replace dislodged aggregate immediately with heavier aggregate or gabion
structures

Similar Measures

Synthetic Permeable (Ditch) Barriers
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Riparian Zone Preservation

Sediment Control and Erosion Control

B.M.P. #30

Description and Purpose

Protection of existing plants and trees adjacent to all natural water bodies (riparian
zones) adjacent to construction areas

Existing vegetation acts as an effective vegetative buffer strip as a form of erosion
and sediment control measure

Applications

Permanent measure

Existing established vegetation acts as an effective sediment control and erosion
control buffer strip barrier to slow down flows and allow sedimentation filtration to
occur

May be used along property boundaries to minimize sediment transport off
construction site despite non-presence of watercourse adjacent

Advantages

Existing dense vegetation is more effective than any man-made structures or
devices for sediment or erosion control, however, other forms of sediment and

' erosion control measures may be required on construction sites in addition to

preserved riparian zones

Any denuding of vegetation along steep valley slope with highly erodible soil will be
detrimental and inducive to long-term sedimentation yield; it is important only to strip
necessary areas along the footprint of construction. Preservation of riparian zone is
mandatory along river valley slopes and along the edge corridor of waterbodies

Limitations

Preservation of riparian zones may interfere with construction efficiency

Careful planning is required to work around preserved riparian zones

Construction

It is highly important to preserve an established vegetative buffer as freshly planted
vegetation generally require substantial growth periods before they are as effective
as established riparian zones

Wherever possible, retain as much existing vegetation as possible between
construction areas and sensitive zones (wetlands, marshes, streams, floodplains,
etc.) to entrap sediment and to minimize sediment transport off of the construction
site into the sensitive zones
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Riparian Zone Preservation

B.M.P. #30
Sediment Control and Erosion Control

= Define and delineate riparian zones to be preserved in Environmental Construction
Operations Plan (ECO Plan) prior to commencement of construction

= Clearly mark riparian zones to be preserved in the field (with construction fencing,
survey flagging, or other highly visible measure) so all personnel involved with
construction operations can identify areas to be preserved

Construction Considerations

= Riparian zones must be fenced off immediately to minimize trespassing and to
ensure effectiveness of riparian zone is maintained

« Do not allow equipment to enter areas not necessary to construction

= Based on site-specific situations established buffer zones of adequate width

Inspection and Maintenance
= Inspection frequency should be in accordance with the PESC and TESC Plans

= Maintain fences protecting riparian zones from trespassing
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Rolled Erosion Control Products (RECP)

a) Channel Installation

b) Slope Installation B.M.P. #13

c) Straw Rolls

Erosion Control

Description and Purpose

= Biodegradable or synthetic soil coverings used for temporary or permanent
protection of disturbed soils at slopes and channels

= Categories of Rolled erosion control products (RECP) can be:
— Erosion control blankets (ECB) (generally biodegradable and temporary)
— Turf reinforcement mats (TRM)
— Composite turf reinforcement mats (C-TRM)

» RECP may be manufactured of organic material, synthetic material, or as a
composite of organic and synthetic materials

= Protect disturbed soils from raindrop impact and surface runoff erosion, increase
water infiltration into soil, retains soil moisture and decreases evaporation loss

= Protect seeds from raindrop impact, runoff, and predators

= Stabilizes soil temperature to promote seed germination and enhance vegetation
growth

Applications

« Temporary or permanent measure

= May be used to protect disturbed, exposed soils for cut or fill slopes at gradients of
2.5H:1V or steeper

 May be used on slopes where erosion potential is high
— Silts and sands have higher erosion potential than high plastic clays
= May be used on slopes where vegetation is likely to be slow to develop

» May be used to protect disturbed exposed soils in ditches and channels (with high
flow velocities) by providing additional tractive resistance cover in conjunction with a
successful high density vegetative growth established

Advantages

= Degree of erosion protection is higher, more uniform, and longer lasting than for
sprayed-on products (e.g., mulches)

= Wide range of commercially available temporary (biodegradable) or permanent
products
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Rolled Erosion Control Products (RECP)

a) Channel Installation

b) Slope Installation B.M.P. #13

c) Straw Rolls

Erosion Control

Limitations

Non-performance of RECP may result from the following:

— Low density vegetation growth (beneath RECP) due to non-favourable weather

and growth conditions (i.e., soil type, moisture, storm events at critical times). It is
noted that values of tractive resistance of RECP products for vegetative growth
may be generally tested in laboratory after a growth period (e.g., 3 months) under
greenhouse growth conditions. The effectiveness of RECP, especially along
channels, is very dependent on success of vegetation growth on site. It is
important that the designer should assess the effectiveness of RECP in
accordance with site, soil, terrain and vegetation growth conditions

Hydraulic uplift of RECP and erosion of underlying soils can occur under rapid
snow melt conditions when dammed up melt water generates a hydraulic head
and high flow velocity generated in constricted snow melt channel. This situation
can occur along steep channels interlaced with drop structures and with RECP
lining installed in-between the drop structures. Ponding of melt water and non-
anchored RECP joint areas allow flow entry beneath the RECP and generate
hydraulic heads to uplift the RECP. This can occur along un-anchored edges of
RECP at upper edges of ditch when snow melt occurs at tops of ditch and flow
beneath the RECP. This is especially critical when underlying soil is easily
erodible. (e.g., fine grained non-cohesive silty soils). It is important to trench-in
and anchor the edges of the RECP installations and installed anchor pin (staples)
at sufficient dense intervals

— Ice build-up from groundwater seepage source can uplift and dislocate the RECP

and causing flow beneath the RECP to erode the substrate soils. Winter ice
accumulation may be related to groundwater regime and investigative design on
subsurface drainage by a geotechnical engineer is required

Can be labour intensive to install
Must be installed on unfrozen ground

Temporary blankets may require removal before implementation of permanent
measures

Rolled erosion control products (RECP) are not suitable for rocky sites

Proper surface preparation is required to ensure intimate contact between blanket
and soil

Plastic sheeting can be used at sensitive slopes with precautions:

- Plastic sheeting RECP product can be easily torn, ripped, non-biodegradable, and

should be disposed of in a landfill
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Rolled Erosion Control Products (RECP)

a) Channel Installation

b) Slope Installation B.M.P. #13

c) Straw Rolls
Erosion Control

— Plastic sheeting product, if used, results in 100% runoff, thus increasing erosion
potential in downslope areas receiving the increased flow volumes

— Plastic sheeting should be limited to temporary covering of sensitive soil
stockpiles or temporary covering of small critical unstable slope areas

Construction (Slopes)

RECP should be installed in accordance with manufacturer’'s directions

The following is a general installation method:

Prepare surface and place topsoil and seed

Surface should be smooth and free of large rocks, debris, or other deleterious
materials

Blanket should be anchored at top of slope in a minimum 0.15 m by 0.15 m trench
for the entire width of the blanket

The blanket should be rolled out downslope

— (1) Where the blanket roll is not long enough to cover the entire length of the
slope, a minimum 0.15 m by 0.15 m check slot should be excavated at the
location of the lap, and the downslope segment of blanket anchored in the check
slot, similar to the method used for the top of the slope, or (2) when blankets must
be spliced down the slope, place blanket end over end (shingle style with
approximately 0.10 m overlap. Staple through overlapped area at 0.3 m intervals.

— The upslope portion of blanket should overlap the downslope portion of blanket,
shingle style, at least 0.15 m with staple anchors placed a maximum 0.3 m apart

— Adjacent rolls of blanket should overlap a minimum 0.1 m

— Anchors should be placed along central portion of blanket spaced at 4/m?
minimum (0.5 m spacing) for slopes steeper than 2H:1V and 1/m? (1 m spacing)
for slopes flatter than 2H:1V

— Anchors along splices between adjacent rolls should be placed 0.9 m apart

Construction (Channels)

A Blanket should be installed in accordance with manufacturers directions

The following is a general installation method

— Prepare surface and place topsoil and seed
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Rolled Erosion Control Products (RECP)

a) Channel Installation

b) Slope Installation B.M.P. #13

c) Straw Rolls

Erosion Control

« Surface should be smooth and free of large rocks, debris, or other deleterious
materials

— Begin by excavating a minimum 0.15 m deep and 0.15 m wide trench at the
upstream end of channel and place end of RECP into trench

. Use a double row of staggered anchors approximately 0.1 m apart (i.e., 0.2 m
linear spacing) to secure RECP to soil in base of trench

« Backfill and compact soil over RECP in trench
— Roll centre RECP in direction of water flow on base of channel

— Place RECP end over end (shingle style) with a minimum 0.15 m overlap
downgrade

. Use a double row of staggered anchors approximately 0.1 m apart to secure
RECP to soil

— Full length edge of RECP at top of sideslopes must be anchored in a minimum
0.15 m deep and 0.15 m wide trench

. Use a double row of staggered staple anchors a maximum of 0.1 m apart
(i.e., 0.2 m linear spacing) to secure RECP to soil in base of trench

« Backfill and compact soil over RECP in trench

— Overlap RECP on sideslopes (shingle style down channel) a minimum of 0.1 m
over the centre RECP and secure RECP to soil with anchors spaced a maximum
of 0.2 m apart

—In high flow channels, a check slot across the width of the channel is
recommended at a maximum spacing of 10 m to anchor the ends of the RECP to
the underlying soil

. Use a double row of staggered staple anchors a maximum of 0.1 m apart
(0.2 m linear spacing) to secure RECP to soil in base of check slot

. Backfill and compact soil over RECP in check slot

— Anchor terminal ends of RECP in a minimum 0.15 m deep and 0.15 m wide
trench

. Use a double row of staggered anchors a maximum of 0.1 m apart (i.e., 0.2 m
linear spacing) to secure RECP to soil in base of trench

. Backfill and compact soil over RECP in trench
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Rolled Erosion Control Products (RECP)

a) Channel Installation

b) Slope Installation B.M.P. #13

c¢) Straw Rolls

Erosion Control

Construction Considerations

Slopes should be topsoiled and seeded prior to placing RECP

Ensure blanket is in intimate contact with the soil by properly grading soil, removing
rocks or deleterious materials, prior to placing blanket

In channels, blankets should extend to above the anticipated flow height, with a
minimum 0.5 m of free board

For turf reinforcement mat (TRM), blanket should be placed immediately after
topsoiling

Blanket should be anchored by using wire staples, metal geotextile stake pins, or
triangular wooden stakes

— All anchors should be a minimum of 0.15 to 0.2 m in length
— For loose soils, use longer anchors

Blankets should be placed longitudinal to direction of flow, with fabric not stretched
but maintaining contact with underlying soil

It is essential to understand product specifications and follow manufacturers
instructions on installation methods

Product Quality Assurance/Quality Control (QA/QC) Certification

RECPs should be certified by the supplier/manufacturer to ensure product performance
and compliance with specified property requirements. A certificate for QA/QC testing of
manufactured products is required. The performance and QA/QC testing should be
carried out by reputable laboratories (e.g., TxDoT — Hydraulic and Erosion Control
Laboratory OR equivalent laboratory) to ensure a commonly acceptable QA/QC
standard. Dependent on product type and intended performance, the product
information certificate should be provided by the product supplier/manufacturer to
include the following:

Manufacturer's Certificate on
Performance specification

— Permissible Tractive Resistance (include testing methods and vegetative growth
conditions)

- Permissible Flow Velocity (if available)

— Longevity (for biodegradable or non-biodegradable products)
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Rolled Erosion Control Products (RECP)

a) Channel Installation

b) Slope Installation B.M.P. #13

c) Straw Rolls

Erosion Control

Minimum Average Roll Values (MARVs) along with specified testing methods for
— Physical properties
» Mass per unit area
« Thickness
. Tensile strength
. UV Resistance
— Other physical properties (for non-woven below Erosion Mat (if specified)
. Grab tensile strength
. Grab elongation
« Puncture strength
. Trapezoidal tear

« UV Resistance

Inspection and Maintenance

Areas covered with blankets should be inspected/remediated regularly or in
accordance with the PESC and TESC Plans, especially after periods of severe
rainfall or storm events, to check for blanket separation or breakage

Any damaged or poorly performing areas should be repaired/remediated
immediately. Regrading of the slope by hand methods may be required in the event
of rill or gully erosion.

Inspection and maintenance should continue until dense vegetation is established
Areas with low vegetation density should be reseeded

After approximately one year, a top dressing of fertilizer may be applied to improve
vegetation cover and assist degradation of temporary blankets

Similar Measures

Mulching (for slopes only)
Riprap (primarily in channels)

Gabion mattresses (primarily in channels)
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Rolled Erosion Control Products (RECP)

a) Channel Installation

b) Slope Installation B.M.P. #13

c) Straw Rolls

Erosion Control

Design Considerations
= Assess hydraulic flow conditions and tractive stress on channel

= Assess local soil, weather and growth conditions (favourable/non-favourable) for
revegetation (within 3 to 12 months) to allow a determination on use or non-use of
RECP as a protective measure. If the revegetation conditions are assessed
favourable, the use of RECP can be considered

= Assess suitability of a RECP product using tractive resistance data tested for (i)
bare soil, and (ii) vegetated (a specified duration of growth period) condition

= |t is noted that tractive resistance data are adopted as selection criteria of RECP
and permissible velocity data can be provided for reference.
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MAINTENANCE OF RIPARIAN VEGETATION
IN EXISTING RIGHTS-OF-WAY

Rights-of-way are areas of land devoted to providing
transportation corridors (e.g., highways, railways) or utilities
(e.g., pipelines, power lines, water lines) that often intersect
waterways. Vegetation is closely managed in these areas to
prevent disruption to transportation or utilities (e.g., circuit
outages, fires) and to ensure personal safety. Maintenance
activities include mowing, brushing, topping and slashing of
terrestrial vegetation. This Operational Statement applies only to
existing rights-of-way at the location where they intersect and
cross a water body.

Riparian areas are the vegetated areas adjacent to a water body
and directly contribute to fish habitat by providing shade, cover
and food production areas. Riparian areas are also important
because they stabilize stream banks and shorelines. In order to
minimize disturbance to fish habitat and prevent bank erosion, it
is important to retain as much riparian vegetation as possible,
especially the vegetation directly adjacent to the watercourse, in
the right-of-way corridor.

Activities carried out to maintain riparian vegetation in existing
rights-of-way can negatively impact fish and fish habitat by
causing excessive loss of riparian vegetation, erosion and
sedimentation, disturbance to the banks and the bottom of the
water body from use of heavy equipment, and introduction of
deleterious substances as a result of inadequate containment of
spoil piles and improper maintenance of equipment.

Fisheries and Oceans Canada (DFO) is responsible for protecting
fish and fish habitat across Canada. Under the Fisheries Act no
one may carry out a work or undertaking that will cause the
harmful alteration, disruption or destruction (HADD) of fish
habitat unless it has been authorized by DFO. By following the
conditions and measures set out below you will be in compliance
with subsection 35(1) of the Fisheries Act.

The purpose of this Operational Statement is to describe the
conditions under which it is applicable to your project and the
measures to be incorporated into your project in order to avoid
negative impacts to fish habitat. You may proceed with your
right-of-way maintenance project without a DFO review when
you meet the following conditions:

e  your planned work is not located in a critical area, as
identified in a NWT Community Conservation Plan, or other
applicable land use plan,

e the work involves the maintenance of vegetation in an
existing right-of-way for a transportation or utility corridor
and not construction of a new right-of-way,

e jtis an existing right-of-way at the location where it
intersects and crosses a water body,

e itinvolves the use of vegetative maintenance techniques
that allow the root system to stay intact, to help bind the
soil and encourage rapid colonization of low-growing plant

Version 3.0

species, and

e  you incorporate the Measures to Protect Fish and Fish
Habitat when Maintaining Riparian Vegetation in Rights-of-
way listed below in this Operational Statement.

If you cannot meet all of the conditions listed above and cannot
incorporate all of the measures listed below then your project
may result in a violation of subsection 35(1) of the Fisheries Act
and you could be subject to enforcement action. In this case,
you should contact the DFO office in your area if you wish to
obtain DFO’s opinion on the possible options you should
consider to avoid contravention of the Fisheries Act.

You are required to respect all local, municipal, territorial or
federal legislation that applies to the work being carried out in
relation to this Operational Statement. The activities undertaken
in this Operational Statement must also comply with the Species at
Risk Act (www.sararegistry.gc.ca). If you have questions regarding
this Operational Statement, please contact the DFO office in your
area (see Northwest Territories DFO office list).

We ask that you notify DFO, preferably 10 working days before
starting your work by filling out and sending the Northwest
Territories Operational Statement notification form (www.dfo-
mpo.gc.ca/regions/central/habitat/os-eo/prov-terr/index_e.htm)
to the DFO office in your area. This information is requested in order
to evaluate the effectiveness of the work carried out in relation to
this Operational Statement.

Measures to Protect Fish and Fish Habitat
when Maintaining Riparian Vegetation in
Rights-of-way

1. While this Operational Statement does not cover the
complete clearing of riparian vegetation, the alteration
(e.g., topping and pruning) of select plants may be
necessary to meet operational and safety needs.

2. Combined maintenance activities (e.g., mowing, brushing,
topping, slashing, etc.) will affect no more than one third
(1/3) of the total woody vegetation, such as trees and
shrubs, in the right-of-way within 30 metres of the ordinary
high water mark (see definition below) in any given year.

3. When practicable, alter riparian vegetation in the right-of-way
by hand. If machinery must be used, operate machinery on
land and in a manner that minimizes disturbance to the
banks of the water body.

3.1. Machinery is to arrive on site in a clean condition

and is to be maintained free of fluid leaks.

[ §d |

Canada



3.2. Wash, refuel and service machinery and store fuel and
other materials for the machinery, which include hand
tools, at locations away from the water to prevent any
deleterious substance from entering the water body.

3.3. Keep an emergency spill kit on site in case of fluid
leaks or spills from machinery.

3.4. Restore banks to original condition if any
disturbance occurs.

Machinery fording the watercourse to bring equipment
required for maintenance to the opposite side is limited to
a one-time event (over and back) and should occur only if
an existing crossing at another location is not available or
practical to use. A Temporary Stream Crossing Operational
Statement is also available.

4.1. If minor rutting is likely to occur, stream bank and
bed protection methods (e.g., swamp mats, pads)
should be used provided they do not constrict flows
or block fish passage.

4.2. Grading of the stream banks for the approaches
should not occur.

4.3. If the stream bed and banks are steep and highly
erodible (e.g., dominated by organic materials and
silts) and erosion and degradation are likely to occur
as a result of equipment fording, then a temporary
crossing structure or other practice should be used
to protect these areas.

4.4. The one-time fording should prevent disruption to
sensitive fish life stages by adhering to appropriate
fisheries timing windows (see the Northwest
Territories In-Water Construction Timing Windows).

4.5. Fording should occur under low flow conditions and
not when flows are elevated due to local rain events
or seasonal flooding.

When altering a tree that is located on the bank of a water
body, ensure that the root structure and stability are
maintained.

Stabilize any waste materials removed from the work site
to prevent them from entering the water body. This could
include covering spoil piles with biodegradable mats or
tarps. All long-term storage of waste materials should be
kept outside of the riparian area.

In order to prevent erosion and to help seeds germinate,
vegetate any disturbed areas by planting and seeding
preferably with native trees, shrubs or grasses and cover
such areas with mulch. If there is insufficient time
remaining in the growing season, the site should be
stabilized (e.g., cover exposed areas with erosion control
blankets to keep the soil in place and prevent erosion) and
vegetated the following spring. If re-vegetation is not
possible due to climatic extremes and/or lack of
appropriate seed or stock, the site should be stabilized
using effective sediment and erosion control measures. In
areas with permafrost, care should be exercised to ensure
these measures do not cause thawing or frost heave.

7.1. Maintain effective sediment and erosion control
measures until re-vegetation of disturbed areas is
achieved or until such areas have been permanently
stabilized by other effective sediment and erosion
control measures, in the event that re-vegetation is
not possible.

Definition:

Ordinary high water mark — The usual or average level to
which a body of water rises at its highest point and remains for
sufficient time so as to change the characteristics of the land.
In flowing waters (rivers, streams) this refers to the “active
channel/bank-full level” which is often the 1:2 year flood flow
return level. In inland lakes, wetlands or marine environments it
refers to those parts of the water body bed and banks that are
frequently flooded by water so as to leave a mark on the land
and where the natural vegetation changes from predominately
aguatic vegetation to terrestrial vegetation (excepting water
tolerant species). For reservoirs this refers to normal high
operating levels (Full Supply Level).

CROSS-SECTION OF INLAND LAKES,
WETLANDS OR MARINE ENVIRONMENTS

TERRESTRIAL
VEGETATION

ORDINARY HIGH WATER MARK

WATER LEVEL

ORDINARY HIGH WATER MARK

(ACTIVE CHANNEL/BANK-FULL)
WATER LEVEL g

FISHERIES AND OCEANS CANADA OFFICES IN
NORTHWEST TERRITORIES

Yellowknife Area Office Inuvik District Office
Fisheries and Oceans Canada Fisheries and Oceans Canada
Suite 101 - Diamond Plaza Box 1871

5204 - 50th Ave. Inuvik, NT XOE 0TO
Yellowknife, NT X1A 1E2 Phone: (867) 777-7500
Phone: (867) 669-4900 Fax: (867) 777-7501

Fax:  (867) 669-4940

Aussi disponible en francais

http://www.dfo-mpo.gc.ca/oceans-habitat/habitat/
modernizing-moderniser/epmp-pmpe/index_f.asp

DFO/2007-1329

©Her Majesty the Queen in Right of Canada 2007

This Operational Statement (Version 3.0) may be updated as required by Fisheries and Oceans Canada. It is your responsibility to use the most recent version. Please refer to the Operational
Statements web site at http://www.dfo-mpo.gc.ca/oceans-habitat/habitat/modernizing-moderniser/epmp-pmpe/index_e.asp to ensure that a more recent version has not been released.
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PREFACE

This document is an amended version of the INAC’s pits and quarries guidelines, which is part of
the land-use guidelines series. This set of guidelines serves as a supporting document to the
Inuvialuit Settlement Region Granular Resources Management Plan which is a joint initiative by
Indian and Northern Affairs Canada (INAC) and the Inuvialuit Land Administration (ILA).

The ISR Pits and Quarries Guidelines gives prospective users of granular resources information
about the methods that should be used for obtaining gravel within the ISR, as well as about the
permitting processes for Crown and Inuvialuit Private Land. These guidelines apply only to
Inuvialuit Private land and Crown land within the Inuvialuit Settlement Region in the Northwest
Territories. Resources on Commissioner’s land require direction from the appropriate agency.
The contact information for these agencies is found in Appendix A.

For further information concerning the subject matter contained in these guidelines please
contact:

Inuvialuit Land Administration
P.O. Box 290

273 Inuvialuit Lane
Tuktoyaktuk, NT XOE 1CO

Tel.: (867) 977-7100

Fax: (867)977-7101

Email: ilainfo@irc.inuvialuit.com

Indian and Northern Affairs Canada
North Mackenzie District Office
P.O. Box 2100

Inuvik, NT XOE OTO

Tel.: (867) 777-8900

Fax: (867)777-2090


mailto:ilainfo@irc.inuvialuit.com�
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SECTION 1: ACKNOWLEDGEMENTS

In the 1980s, Indian and Northern Affairs Canada published a series of six land-use guidelines in
a handbook format, intended to help operators of small to medium-scale projects carry out
activities in northern Canada in an environmentally sensitive manner. These handbooks,
commonly called “The Blue Books,” have been widely distributed and quoted. Their success is a
tribute to the efforts of the original authors and contributors, and to the departmental steering
committee that guided their preparation.

This new series of northern land-use guidelines is, in part, an update of the earlier series. This
work was directed by a steering committee made up of Northern Affairs Program staff in
Ottawa and Northern Regional Office staff.

Further edits were made by the Granular Resources Management Plan Working group within
the Inuvialuit Settlement Region to create this document, which is specific to the ISR.
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SECTION 2: INTRODUCTION

The purpose of this volume is to provide guidance to pit and quarry operators when operating
on Crown land or Inuvialuit Private land in the Inuvialuit Settlement Region. If you are not
operating on Crown land or Inuvialuit Private land, it is your responsibility to contact the
appropriate landowner for any land-use guidelines that may be in place. Resources on
Commissioner’s land require direction from the appropriate agency. The contact information
for these agencies is found in Appendix A.

Granular resources are a strategic and valuable resource, and it is important that they are used
in a sustainable way. This volume presents specific land-use techniques for quarrying within the
Inuvialuit Settlement Region, and best practices that can be used by operators to minimize land
disturbances and environmental impacts.
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SECTION 3: NORTHERN GRANULAR RESOURCES

Granular resources is a term that describes a wide range of materials from silts to sands, gravel
and cobbles that are vital for the construction of a wide range of northern developments such
as roads, pipelines, mines, and community infrastructure. Access to granular materials is often a
challenge in the north because development activities are commonly located in remote areas
with limited infrastructure. The availability of granular resources is often an important factor in
determining how and if a proposed development can proceed. In order to minimize their
environmental effects, and prevent any wastage of granular resources, proper land-use
techniques and extraction methods should be used. The information presented in this volume
reflects current industry best practices that apply to both pits and quarries. The guidelines are
general in nature and should be supplemented, on a site specific basis, by engineering and
other expertise.

3.1 Definitions

Pits and quarries are used to extract granular resources, as defined in Table 3-1. Granular
materials are often used for construction, but some materials have other uses, such as carving.

Type Definition

Quarry Extraction of rock materials by digging, cutting or blasting.

Quarries usually yield large stone that may then be crushed.
Commonly quarried materials include limestone and granite.

Sand or Gravel Pit Extraction of unconsolidated earth materials, such as sand or gravel by
digging a pit.
Borrow Pit Excavation of low-quality fill, such as silt, clay and topsoil.

Material is usually removed for use at a nearby site.

Table 3-1 Definitions for Pits and Quarries
3.2 Granular Deposits

Different types of granular resources have specific uses. The proponent must evaluate the
source material to ensure it has the characteristics required for the intended use. Each material
and deposit has unique characteristics which will require a slightly different approach to
development. Site investigations and testing should be conducted on the source material to
verify:
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* type, extent and geology of the granular deposit

¢ grade and quality of the deposit

e structural and chemical properties of rock

e extent of ground-ice in the material
If results from these investigations show that the granular material is suitable for its intended
use, then the proposed development is ready to proceed through the four phases of land-use
activity:

Phase 1 - Planning and Design
Phase 2 - Site Development
Phase 3 - Operations

Phase 4 - Reclamation

3.3 Quarry Permit and Lease Requirements

In the Inuvialuit Settlement Region, pit or quarry developments require a quarry permit,
under the Territorial Quarrying Regulations on Crown land, or a quarry licence under the
Inuvialuit Inuvialuit Final Agreement on Inuvialuit Private land. If activities include the use of
equipment that exceeds the thresholds of the applicable land-use regulations, a land-use
permit will be required. Quarry and land use permits will include terms and conditions
specifying how operations must be conducted.

Applications for quarry permits/licences are assessed by INAC or ILA to determine:

e whether an existing pit can meet the demands or whether there is a requirement for
the development of an undisturbed site

e if the proposed application is an appropriate use of the resource

if potential reserves of the granular material are adequately identified

if the development plan will maximize resource recovery

if the proposed extraction and use of granular resources is consistent with the
prioritization of materials outlined in the Inuvialuit Final Agreement (on Inuvialuit
Private land only)

Aboriginal rights must be respected when planning and conducting land-use activities, including
pits and quarries. Proponents should contact the local Community Corporation and Hunters and
Trappers Committee to discuss their proposed development. INAC and ILA strongly encourage
community engagement as part of the permitting process. Proponents should contact the
applicable land-use regulator, depending on ownership of the land on which the granular
resources lie, for more information on their requirements. Once permits are issued, INAC and
ILA are responsible for ensuring compliance of their terms and conditions in the Inuvialuit
Settlement Region. INAC resource management officers conduct regular inspections of quarry
operations on Crown land, and the ILA requires the presence of an environmental monitor and
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gravel checker at all times during quarry operations, and periodic inspections by the ILA
Inspector.

Under Section 10 of the Territorial Quarrying Regulations, residents of the Northwest
Territories are allowed to take up to 38.23 cubic metres (50 cubic yards) of sand, gravel or
stone from Crown land per calendar year for their own personal use without having to obtain a
qguarry permit or pay any fees. A land use permit may be required, depending on the type of
equipment required to extract and haul the resources. The personal allotment cannot be
obtained from areas where any interest in the surface rights of lands has been licensed, leased
or otherwise disposed of by the Crown. On Inuvialuit Private land, enrolled Inuvialuit
beneficiaries are entitled to a personal gravel allotment of 38.23 cubic metres (50 cubic yards)
per year. Any person wishing to obtain their personal gravel allotment must notify ILA prior to
extraction, and a quarry license will be issued, if the proposed source is appropriate for the
extraction of personal allotments.

Other permits may be required depending on the nature of work being conducted. Quarry
operations that require blasting may require regulatory approval from the Workers’ Safety and
Compensation Commission. Removing granular resources from riverbeds, lakeshores or ocean
shorelines may require a water license from the Northwest Territories Water Board, and
approval from the Department of Fisheries and Oceans. Approvals for extraction from water
bodies and shorelines are not normally granted unless there are no alternatives, and include
more stringent conditions to minimize environmental impacts.

Fees for quarried material on Crown land vary depending on the type, and are set out in
Schedule 2 of the Territorial Quarry Regulations. Royalty fees, based on an estimate of material
required, must be submitted with a Quarry Permit application, and fees will be returned if the
amount of material used is less than estimated. The amount of quarry returns must be reported
monthly, and a final plan is required at the end of operations. In the case of a quarry lease, fees
are required as per the schedule in the lease.

On Inuvialuit Private land (for uses other than personal allotment), at the time of application,
the proponent will be required to pay a quarry license application fee, land use permit
application fee, and land use permit fee. During quarry development and operation, ILA will
require an environmental monitor to be on site at all times, as well as a gravel checker when
resources are being extracted and hauled. Periodic inspections will also be required by the ILA
Inspector. The proponent is responsible for paying the costs associated with site monitoring
(environmental monitors, gravel checkers and inspectors). The proponent will also pay gravel
royalty fees for the volume of gravel extracted, as per the Inuvialuit Final Agreement and ILA
Fee Schedule. Surveying of the pit may also be required to verify gravel extraction quantities,
at the cost of the proponent.



ISR Granular Resources Management Plan

SECTION 4: PLANNING AND DESIGN

Proper planning is crucial in conducting an efficient and environmentally responsible pit or
qguarry development. The planning process and collection of detailed site information should
commence in the early stages of the proposed development to gain an understanding of the
site, and submit to the regulatory authorities.

Pit management plans may be available for the most commonly used granular resource sites
within the Inuvialuit Settlement Region from the respective land owner. These plans contain all
relevant information for proponents wishing to develop and extract resources from the gravel
source. Furthermore, the Inuvialuit Settlement Region Granular Resources Management Plan
contains a generic pit development plan which sets out guidelines for what a proponent’s pit
development plan should look like if one doesn’t already exist.

The following general suggestions should be considered:

e Contact regulatory authorities early to understand regulatory requirements and
timeframes necessary to obtain the required permits.

e Initiate contact and discuss plans with local Community Corporations and Hunters and
Trappers Committees well in advance of submitting permit applications.

e Estimate the quantity of material required and the duration of the operation.

» Review aerial photographs or satellite imagery to identify access routes to the site and
locations to investigate site conditions.

e Conduct a field reconnaissance of the site (Section 4.1) to verify aerial photograph or
satellite imagery interpretations, obtain surface and shallow-depth granular samples
using test pits and boreholes, and conduct geophysical surveys.

e Finalize pit or quarry design before submitting permit applications.

There are a variety of information sources outlined in Table 4-1 that can be accessed when
planning and designing a pit or quarry operation.
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Table 4-1 Quarry and Pit Planning Information

Information Category

Examples of
Required
Information

Information Sources (Crown) Information Sources (Inuvialuit)

Legal Quarry Permit INAC Resource Management Officer and District Offices Inuvialuit Land Administration Office

Fees and

Royalties Territorial Quarrying Regulations Inuvialuit Final Agreement

Territorial Lands Act

Quarry Lease Territorial Land Use Regulations Inuvialuit Land Administration Rules and Procedures

Land Use Permit Environmental Impact Screening Committee

Blasting Environmental Impact Review Board

Northwest Territories Waterboard
Department of Fisheries and Oceans Canada
Workers Safety and Compensation Commission

Geological Type of deposit INAC Granular Resources Inventory ILA Granular Resources Inventory

Extent of deposit | INAC Resource Management Officer and District Offices Inuvialuit Land Administration Office

Grade of deposit NWT Geoscience Centre

Geological Survey of Canada
Site Investigation
Local operators in project area
Community Corporations and Hunters and Trappers Committees
Municipal and Community Affairs (MACA)/Hamlets

Engineering Slope design INAC Source-Specific Pit Management Plan ILA Source-Specific Pit Management Plan

Blasting INAC Resource Management Officer ILA Environmental Specialist

Engineers and Consultants
Workers Safety and Compensation Commission
Blasting Equipment Suppliers

Operations Staking INAC Resource Management Officer ILA Environmental Specialist

Pit wall safety
and operations

Access roads

Equipment

Territorial Quarrying Regulations
Territorial Lands Act
ILA Rules and Procedures and Pit Management Plan

Territorial Land Use Regulations

Workers Safety and Compensation Commission

Equipment Suppliers

Environmental

Fish and wildlife
habitat

Vegetation

Soil conservation
Topography and
drainage

Permafrost

INAC Resource Management Officer ILA Environmental Specialist
INAC Water Resource Division
Environmental Impact Screening Committee
Environmental Impact Review Board
Northwest Territories Water Board

Department of Fisheries and Oceans Canada

Aerial photographs and maps
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Water

Community Corporations and Hunters and Trappers Committees

Territorial Environmental Departments

Archaeological/Cultural

Location of
archaeological
sites

Territorial Land Use Regulations Inuvialuit Cultural Resources Centre
Community Corporations and Hunters and Trappers Committees

Prince of Wales Northern Heritage Centre

Reclamation

Reclamation
standards

INAC Resource Management Officer ILA Environmental Specialist
INAC Source-Specific Pit Development Plan ILA Source-Specific Pit Development Plan
Territorial Lands Act
Territorial Land Use Regulations
ILA Rules and Procedures
Territorial Environmental Departments
Environmental Impact Screening Committee
Environmental Impact Review Board
Northwest Territories Water Board

Department of Fisheries and Oceans Canada

4.1 Site Conditions

Pit or quarry development should include an assessment of site conditions since these will
often dictate how a development can be conducted most efficiently and with minimal
environmental impacts. Factors that should be considered when assessing site conditions

include:

e Topography and drainage

e Extent and depth of permafrost and ground-ice

e Soils, particularly organic layer composition and depth, and depth of overburden

* Proximity of water bodies

e Groundwater conditions (e.g. evidence of seepage or springs)

e Surface vegetation and the conservation status of the present plant species

* Sensitive landforms (Eg. pingos, sand dunes, wildlife areas, buffer zones near water
bodies)
e Wildlife or fish habitat

 Type of access required

¢ Extent of reclamation required (Eg. minimum overburden)
e Existence of cultural/archaeological sites

Site selection for a quarry can be more complex than for a pit because blasting and processing
equipment increase the impacts and potential risks to other land-users. Dust control, noise
controls, warning signs and site security are mitigation measures that should be considered
when planning site development.

4.1.1 Permafrost
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The Inuvialuit Settlement Region is located in an area of continuous permafrost. Ice-rich
permafrost is prone to subsidence and slumping when thawed and is more problematic for pit
and quarry operations than permafrost with low ice content or areas without permafrost. Field
investigations should determine the extent, depth and ice content of permafrost at a proposed
pit or quarry site before proceeding with development. This will ensure that measures can be
implemented to mitigate permafrost degradation, or an alternate location could be developed
to avoid problems associated with permafrost disturbance.

Measures to mitigate degradation in areas of ice-rich permafrost include conducting work
during the winter, and replacing the organic layer prior to spring thaw to provide an insulating
layer between the permafrost and warm air temperatures. In the summer, ice-rich material
should be stockpiled in windrows and allowed to melt and drain before use. More information
is available in the INAC Blue Books.

4.2 Exploration

4.2.1 Pits and Quarries

Advanced exploration of the granular deposit will be necessary to further understand the
geological properties and size of the granular deposit. Soil and rock types and their structure
can be analyzed at a laboratory to determine if the granular material is suitable for the required
use. Type and thickness of vegetation, overburden and interburden must be assessed to
determine the preparatory work required to access the deposit, and to ensure the deposit has
adequate volume to meet user needs. If advanced exploration activities such as drilling, test
pits, or trial quarries, include the use of equipment that exceeds the thresholds of the
applicable land-use regulations (Crown land) or ILA Rules and Procedures (Inuvialuit Private
land), a land-use permit will be required.

4.2.2 Armour Stone Quarries

Quarries for large diameter armour stone require a more detailed field assessment to confirm
that suitable material exists and that its extraction is feasible. The following factors should be
considered:

e Stable, weather-resistant rock is required

* Deep quarries are likely to be good sources of armour stone, but the presence of
groundwater will limit quarry depth

e If the deposit is within sedimentary rock, thick beds are required to yield large stone
e Secondary structures (Eg. jointing, faulting, and shearing) affect the feasibility of
extracting large stone, and a drilling program may be required to delineate the deposit
e Pit layout will depend on the dominant structure

e A trial quarry to assess the feasibility of full-scale development may be necessary

* Transport of armour stone requires large, heavy equipment, which will affect access
requirements, and may require that transportation be carried out during the winter
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4.3 Pit/Quarry Development Plan

Following site exploration, a pit or quarry development plan should be created to outline the
entire project life cycle, including site layout, preparation, operations, environmental concerns,
and reclamation. The size and duration of the operation will determine the scope and level of

detail required in the plan.

In pits or quarries with multiple users, an overall management plan may be developed by the
owner. This plan will indicate where and how the proposed development can operate, and the
proponent will be required to provide a development plan that shows how they will operate

within the site constraints.

Generic pit management and development plans for granular sources within the ISR are
available within the ISR Granular Resources Management Plan. There are a number
environmental concerns related to the development of a pit or quarry. A description and
proposed mitigation for each applicable concern should be addressed in the management plan.
Table 4.2 provides an overview of potential environmental concerns and related mitigation
options that may be encountered in the site layout or operations phase of development. These
will be described in greater detail in the following sections.

Table 4-2 Pit and quarry environmental concerns and mitigation techniques

Development

Phase Actitivities Potential Environmental Effects

Mitigations Techniques

Site layout and

preparation Soil erosion

Timber clearing

Vegetation removal Habitat loss

Soil and overburden

Retain vegetation to maintain slope stability
Maintain natural drainage patterns

Maintain vegetation buffer zones to protect water bodies

removal
Construct ditches to direct runoff away from the site
Locate the development in a well drained area
Salvage and properly store organics, topsoil, and overburden for use in
reclamation
Operations . . . . - _ . . .
- Blasting Soil erosion and sediment deposition Limit sediment movement using silt fences or straw bales
and monitoring
Stockpilling Use rip-rap to reinforce drainage channel corners and water discharge points
Crushing Revegetate where required to stabilize slopes

Access road

maintenance Water quality impacts

Limit sediment movement or use settling ponds before discharging
Use proper fuel containment and handling techniques, and have spill kits
accessible

Use proper explosive handling techniques to minimize wastage

Water ponding and permafrost impacts

Minimize source of in-pit water by diverting surface water away from the
development area

Place ice-rich material to thaw in a location where melt water will not re-enter pit

Limit pit or quarry depth

Dust generation

Spray water and use dust skirts on conveyors to minimize dust
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4.4 Water

The control of water into and out of a proposed pit or quarry site should be planned prior to
development to enhance the efficiency of operations, limit effects on water quality, and
prevent permafrost degradation. Water from within a pit or quarry should not be discharged to
surface waters without an appropriate water license. Any use of water or deposit of waste into
water above thresholds within the Northwest Territories Waters Regulations requires a water
license that will specify discharge limits. Proponents should avoid conducting operations below
the water table. The accumulation of groundwater will impede operations, must be pumped to
the surface and may require treatment.

Ponded water that rests in low-lying areas of pits or quarries can also lead to permafrost
degradation. Drainage ditches or channels should be installed to prevent ponding.

Measures should be taken to prevent the migration of silt into water bodies. Settling ponds or
impoundments may be constructed to control surface runoff where required. Construction
methods and materials that prevent exfiltration and seepage to the surrounding environment
should be used. Erosion control supplies (Eg. geotextile fabrics, straw blankets) should be kept
on-hand to respond to scouring or slope destabilization caused by water erosion.

4.5 Fish and Wildlife

Project development and operations should aim to minimize wildlife disturbance and the loss of
habitat. Caribou are a migratory species of particular concern in the north. Pit and quarry walls
may attract certain bird species that prefer this type of habitat for nesting. Nesting birds should
not be disturbed and the destruction of nests or bird mortalities should be immediately
reported to a territorial wildlife officer and the local Hunters and Trappers Committee.
Measures to minimize wildlife disturbance include:

* Reducing or stopping project operations during sensitive breeding times
* Ensuring working equipment is well maintained to minimize excessive noise
e Using proper waste disposal techniques to minimize wildlife attractants
o using covered containers for garbage and waste storage
o keeping the site clean at all times
o regularly removing waste from the site
e Using water management and erosion control techniques to prevent the deposition of
sediment into fish-bearing water bodies (Table 5-2).

The Species at Risk Act protects wildlife species that may become endangered or threatened.
Proponents should be aware of their special status and should minimize disturbance or contact
with these species during operations. Species of special concern are listed under Schedule 1 of
the Species at Risk Act, and more information is available from Environment Canada at
wWww.ec.gc.ca.

4.6 Development Timing
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Development timing is an important consideration in the north as many operations utilize the
winter frozen-ground season to minimize land disturbance, and to maximize transportation
efficiency. Proponents should consider scheduling specific components of their pit or quarry
development at the most advantageous time of the year.

Development stages and suggestions for their timing in the Inuvialuit Settlement Region are
listed below:

* Exploration:
o Access may favour winter, but field programs may favour summer
e Access and Transportation
o Will require winter roads, unless all-season road construction is planned
® Operations and Processing
o Generally favour summer; however, in areas of ice-rich permafrost, work
should be scheduled during the winter
o Operations may need to stop during spring break-up
o Washing is a summer operation
o Critical life stages for birds, mammals and fish may limit operations during
some seasons
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SECTION 5: SITE DESIGN

Careful consideration of site design prior to development will result in an efficient operation
with minimal environmental disturbance. Site design should consider all potential uses for the
site, allowing for enough room to conduct all phases of development, as well as considering the
eventual reclamation of the site. Design may also be affected by land-use permit conditions.
This section outlines specific factors that should be considered during the planning phase of the
development.

5.1 Site Layout
The site layout should be designed with the following considerations:

* Adequate room for all activities, including stockpiling of resources and overburden
e A refuelling station with appropriate containment, if required (Section 8.2)
e Dust or noise, particularly if other land-uses are nearby

5.1.1 Quarries

Territorial mine safety legislation (Mine Safety Act) will dictate how a quarry must be developed
and this will affect the layout of the quarry operation. Quarry-specific site layout
considerations include:

¢ Orienting pit walls to take advantage of natural structure in bedrock

e Orienting walls to direct blasting and operating noises away from sensitive areas
¢ Using safety benches at regular intervals

* Using signage and/or fences to delineate potential safety issues

* Planning for a considerable volume of waste

5.2 Buffer Strips

Buffer strips are areas of land that are left untouched to provide a natural barrier between the
development and an adjacent area. Buffers can be used to protect important ecosystem
components such as wildlife habitat or water bodies, or they can be used to provide a visual
barrier between the development and an area of human use. Buffer strips of existing
vegetation at least 100 metres wide should be left around water bodies, and if trees are
present, should be designed to resist damage from prevailing winds.

Direct sunshine in winter or spring can cause unsafe glare-ice conditions on access road
surfaces. If possible, buffer strips should be designed to block road surfaces from direct sun
exposure.

5.3 Visual Impacts

Minimization of visual impacts to areas of human use should be considered when designing a
pit or quarry site. Land-use permits may have specific conditions regarding the appearance of a
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development. The visual impacts of a pit or quarry can be reduced by using the following
methods:

e Locating the development on the downhill side of a road

* Leaving a buffer strip at least 30 metres wide in place between the road and the pit
e Constructing a berm between the road and the development

® Ensuring that access roads have a ‘dog-leg’ to eliminate the line of sight

5.4 Noise and Dust

Dust and noise from pit or quarry operations can be a nuisance in areas where other land-uses,
such as recreational areas, are nearby. Excessive dust can be an occupational hazard for those
working on-site. Wildlife can also be deterred by noise.

The following considerations can minimize noise and dust issues:

e Erecting a berm to block noise

e Restricting operations during certain times

e Orienting quarry faces to direct noise away from other land-uses

e Considering prevailing winds when designing the site layout

* Applying dust suppression controls such as road watering, and using a dust skirt or
minimizing the drop height when releasing material from a conveyor
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SECTION 6: SITE PREPARATION

Preparation of a pit or quarry site should proceed in an orderly sequence to ensure that
materials overlying the granular resource are segregated and properly stored for future use in
reclamation. The following section outlines measures that should be utilized in the preparation
of a pit or quarry site, if a pit management plan is not already in place.

6.1 Clearing

Prior to clearing, the pit and quarry site boundaries should be flagged to delineate the project
area and restrict the project footprint. Since the clearing of vegetation has both a visual and
environmental impact, it is good practice to avoid clearing a larger area than is necessary for
the development. A site survey should be conducted to confirm the planned site layout. Global
Positioning System (GPS) units can be used to survey and delineate specific project
components. The timing of clearing should be chosen carefully. In areas of ice-rich permafrost,
vegetation clearing in the summer can expose the soil to direct sunlight, and lead to ground-ice
melting and subsidence. Clearing activities should also be avoided during sensitive nesting
periods for birds. Trees larger than 12 centimetres in diameter should be saved as
merchantable timber. Land-use permits may indicate conditions for saving and stacking
merchantable timber. Brush should be stockpiled for future use in site reclamation as specified
in the land-use permit, or as directed by an INAC resource management officer.

6.2 Organic Topsoil Layer

As a result of site exploration, the proponent should have a good understanding of the local
soils, including the depth of surface organic topsoil. This layer should be stripped and stockpiled
separately from deeper mineral soil so as to minimize mixing. Topsoil will be replaced on the
surface during reclamation, to function as a natural native seed bank and promote successful
revegetation. Topsoil and organics can dry out quickly and can easily blow away or erode if not
covered during storage. Tarpaulins can be used to protect stockpiles from wind and water
erosion. Topsoil stockpiles should be stored at a secure location that will not interfere with pit
operations, will not be affected by surface runoff, and will allow drainage of melt water from
ground-ice.

6.3 Overburden

Overburden is rock or soil of low economic value that is located above the desired granular
deposit, and below the topsoil layer. It must also be removed and stockpiled for reclamation
prior to accessing the granular resource. Overburden should be removed in a manner that does
not reduce the stability of adjacent ground. Stockpiles should be gradually sloped and rounded
to minimize erosion from wind and water. As with topsoil, overburden stockpiles should be
stored at a location that will not interfere with pit operations, will not be affected by surface
runoff, and will allow drainage of melt water from ground-ice. Structures to collect and treat
runoff from overburden stockpiles may be required if the water has a high silt content.
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SECTION 7: OPERATIONS

Operations must be conducted in accordance with approved management plans associated
with the land-use permit. These plans include a Pit/Quarry Management Plan (Section 4.3) and
a Spill Response Plan (Section 8.1). Major changes in operations may require amendments to
existing permits or additional permits.

7.1 Resource Extraction

The method used to excavate the granular material will depend on the nature of the material,
the equipment available, and in permafrost terrain, the extent and nature of the permafrost.
Pits and quarries should not be excavated below the water table to avoid safety concerns,
additional water handling, and permafrost degradation (Section 4.4).

If excavated material contains ground-ice, it should be stored at a location within the pit where
it can thaw and drain. Small stockpiles will allow frozen material to thaw and drain in one
summer season, as a large surface area will be exposed to heating. Melt water from thawing
stockpiles may have high silt content, and require control and treatment before being
discharged to surface water. Interburden is waste material that may be encountered within the
granular resource and should be stockpiled in a depleted section of the pit. It can be handled in
the same way as overburden (Section 6.3).

7.2 Resource Processing

Processing of granular material often requires an area of intensive heavy equipment activity,
and can include crushers, screens, wash plants, generators and conveyors. Each processing step
requires an accessible area within the pit to carry out the operation, stockpile the processed
material, and allow trucks easy access to haul material out of the pit. The crusher should be
located on hard and stable ground to support intensive use by heavy equipment. Oversized
materials, such as boulders that are rejected for resource use should be stored and used for
future reclamation activities.

For operations that require washing of granular materials, a water license may be required to
use and dispose of wash water. Treatment of water from washing operations may also be
required. Screening frozen material often leads to wastage caused by the presence of large
frozen blocks. Wastage can be reduced by only screening dry, thawed material. Alternatively,
frozen material should be crushed before being screened.

7.3 Monitoring

Operations should be monitored to ensure that they are proceeding according to the
Pit/Quarry Management Plan and remain in compliance with local regulations and the land-use
permit. For gravel sources on Crown land, there will be periodic inspections from the INAC
Resources Officer and on Inuvialuit Private land, an Environmental Monitor will be present at all
times. Monitoring results should answer the following questions:

e Are site preparation measures achieving goals?
e Are water management strategies effective?
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* Are pit walls safe?

e |s the granular resource still suitable for end uses?

e How much ground-ice is present in the material?

e What is the behaviour and volume loss of the material as thawing occurs?
* Are wildlife sightings and interactions being recorded?

Regular monitoring can be used to assess the performance of designed structures (Eg. a water
containment dyke) and specific environmental mitigation measures (Eg. spraying water to
reduce dust). Monitoring will also promote the early detection of a problem which should
trigger the appropriate response or contingency plan, and notification of the INAC resource
management officer or the ILA Inspector.

7.4 Maintenance

The site and access roads should be regularly maintained to minimize erosion, sediment
deposition, and dust emissions. Potholes, wash boarding, and frost heaving should be promptly
repaired to minimize dust generation and equipment wear.

Hydrocarbon spills from equipment are a major source of environmental damage and are
completely preventable. Equipment should be properly maintained and in good working
condition to minimize potential leaks from hydraulic hoses and other working components. Drip
trays should be placed under equipment when it is not in use to prevent hydrocarbon staining.

7.5 Site security

For safety and security purposes, uncontrolled access to the pit or quarry site should be limited.
Contact an INAC resource management officer or ILA Inspector for more information on
appropriate access control strategies.

7.6 Intermittent Operations

If a pit or quarry is to be closed seasonally, the operation is considered to be inactive. The
proponent should inform and obtain consent from regulatory authorities to discontinue
operations. Regulatory authorities may request financial assurance from the proponent to
complete the reclamation. The pit or quarry must be stabilized before the operation is shut
down. Areas where extraction is complete must be reclaimed by backfilling and/or contouring.
Proper drainage must be in place to prevent flooding of the pit or quarry. If site conditions do
not allow for positive drainage, intermittent operations may be impractical, and this should be
identified at the planning stage.
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SECTION 8: SPILLS

A spill contingency plan must be in place during all phases of pit and quarry development. Spills
can involve chemicals, hydrocarbons, or process water. Unexpected spill events do occur and a
plan will help operators to respond to them quickly and effectively. The spill contingency plan
should be implemented immediately after a spill event. All spills must be reported immediately
to the 24 hour spill line: 867-920-8130. On Inuvialuit Private land, all spills must also be
reported to the ILA Environmental Monitor.

8.1 Spill Contingency Plan

A spill contingency plan outlines a logical order of how operators should respond to a spill,
resources available on-site for spill response, and agencies and individuals who need to be
notified. All personnel working on the site should be aware of and understand the plan so that
they can respond effectively to a spill. The Government of the Northwest Territories has
guidelines for developing a spill contingency plan that proponents should review, as a spill
contingency plan is required to be submitted with the land-use permit applications on Crown
and Inuvialuit Private land. The guidelines are available at:
www.enr.gov.nt.ca/eps/pdf/spill_contingency.pdf

8.2 Spill Prevention

Hydrocarbon spills are a major source of contamination at northern pit and quarry operations.
Proper fuel storage and handling can help to prevent these spills. A dedicated refuelling area
should be constructed using impermeable ground or a liner to contain drips and spills. A well
stocked spill response kit should be available in the refuelling area. All vehicles should be
equipped with spill response kits and drip trays. Used oil and fuel should not be stored at the
site and should be disposed of immediately at an approved hydrocarbon waste disposal facility.

8.3 Spill Response

Spill response includes stopping, containing, and reporting the spill event. In permafrost areas,
containment dikes should only be constructed of snow since excavating soil may expose
underlying permafrost, causing thawing and subsidence. Photographs should be taken of the
spill area and the extent of the spill should be delineated. During the winter, removal or
compression of the snow may allow spreading liquid to be more clearly seen. At all times,
ensure that there is no ignition source in the vicinity of spilled flammable products. Once the
spill is contained and has been reported, a clean up strategy must be developed.
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SECTION 9: RECLAMATION

The final phase of pit and quarry development is reclamation. Reclamation objectives are
influenced by site conditions and the future land-use, and must be satisfactory to regulatory
authorities and key stakeholders. Proponents may suggest future uses for the site, but the
landuse regulator will make the determination. A closure and reclamation plan is required by
the land-use permit or land lease. In some cases, INAC or ILA may already have developed a pit
reclamation plan that the proponent must follow. If a reclamation plan does not already exist,
a plan should be developed with input from local stakeholders, regulatory authorities, and the
INAC resource management officer or the ILA Environmental Specialist, and will require
approval from the appropriate regulatory authority. Land-use permits may also contain specific
conditions regarding reclamation. Once a closure and reclamation plan is approved,
progressive reclamation may be conducted during operations at areas of the site that are no
longer used. This will reduce the amount of reclamation required when operations are
completed, and could reduce reclamation costs at the end of operations.

When operations are complete, the site must be reclaimed as per the reclamation objectives
outlined in the plan, and to the satisfaction of the land-use regulator. Monitoring will last for
several years after reclamation has been completed to ensure that reclamation objectives are
being met. If they are not, proponents will be required to return to a site for further work. Once
the regulator or land owner is satisfied that the site is stable, they will issue a letter of final
clearance indicating that the permit holder is no longer responsible for the pit or quarry site.

9.1 Clean-up
Once operations are completed, all buildings, machinery, and fuel containers must be removed
from the site. All garbage, blasting materials, and material stockpiles must also be removed.

9.2 Landscape Reconstruction

Coarse material, overburden, and topsoil stockpiled in the pit or quarry during operations
should be used for reclamation of the site upon project completion. Use of frozen materials for
reconstruction activities is not recommended as ground-ice may melt and cause subsidence.
Coarse material should be buried at the bottom of the pit or used for slope reconstruction.
Overburden should then be used for site grading and contouring. It should not be left piled in,
or adjacent to the pit. Contour the site to blend with the surrounding topography but also
consider the end land-use for the site. If sufficient overburden is available, gentle slopes and
rounded shapes are visually preferable to straight lines. Once site contouring is completed and
the ground surface has stabilized, stored topsoil should be placed evenly on areas from which
the soil was stripped. Topsoil should be spread over as much of the surface of the disturbed
area, and as close to the original depth as possible. The ground surface should be roughened to
provide micro-sites suitable for revegetation. If cliffs are left in place, cliff faces may require
scaling to remove loose material that could pose a safety hazard. Access to the site should be
restricted and warning signs installed for public safety.
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9.3 Drainage and Erosion Control

Successful reclamation involves proper surface drainage. Contouring should not block or divert
natural drainage patterns on the site as reclaimed areas are susceptible to erosion while
vegetation and soil stability become re-established. Drainage ditches should have adequate
grade and capacity to divert runoff from the reclaimed site without eroding adjacent material.
Riprap or boulders may be required to armour drainage ditch corners and discharge areas to
prevent erosion from flows. Construction and repairs of drainage ditches should be performed
during dry weather to avoid adding sediment to the water. Roughening the exposed soil surface
using horizontal grooves also improves drainage and minimizes ponding.

9.4 Revegetation

Natural revegetation is preferred as it promotes the growth of native plants, and limits the
introduction of invasive plant species that may be included in seed mixes. Salvaged topsoil
often contains seeds from native plants and organic matter that aid in vegetation re-
establishment. When slope soil erosion is a concern, seeding may be required. Native seed
mixes should be used to avoid the establishment of invasive species.

The main objectives of revegetation are to prevent soil erosion, and improve the appearance of
the reclaimed site. Revegetation objectives should be discussed with the land-use regulators,
and will be specified in the Closure and Reclamation Plan. The selected option should be based
on the end land-use, compatibility with the surrounding landscape, as well as limiting factors
such as climate, the surface material and its moisture-holding capacity.

9.5 End-Pit Lake

Allowing surface water or groundwater to flood a pit and create a lake may be an acceptable
reclamation goal. More careful planning may be required in areas of permafrost, since the
presence of a large body of water in permafrost terrain will lead to warming and subsidence of
the ground. In permafrost areas, information collected during the planning phase should be
used to avoid ice-bearing permafrost during operations. Positive drainage should be used to
divert water away from the pit area to prevent the formation of a lake. If permafrost is not a
concern and an end-pit lake is planned, all economically viable gravel should be removed from
the pit before flooding. Pit walls should be contoured to provide stability.

Proponents planning an end-pit lake should discuss their plans with the Department of Fisheries
and Oceans. The following questions should be considered if planning an end-pit lake:

e |s presence of a lake compatible with the surrounding landscape?
e What will be the long-term health of the lake?

¢ Will the lake thaw adjacent land?

¢ Will the shore and slopes be stable?

e |s rip-rap or armour stone required to protect the shoreline?

e Will the water level in the lake rise over time?

e Will the pit lake be connected to other water bodies?

e Will shoreline or littoral habitat be enhanced for fish and wildlife?
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9.6 Monitoring

Site monitoring will be required for several years to assess whether the reclamation objectives
have been met. Monitoring requirements are usually specified in the land use permit. The
following questions should be considered when monitoring reclamation:

* Has vegetation been re-established and has it reached predicted levels?
* Are erosion control structures performing as designed?

* Are water management techniques controlling water in and out of the pit and quarry?

Regulatory bodies and stakeholders may require additional monitoring as part of the
licensing/permitting process.
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GLOSSARY

Armour
stone

Borehole

Buffer strip

Dog leg

Dust skirt

Exfiltration

Granular
resources

Granular
Resource
Management
Plan

Ground-ice

GPR

Interburden

Littoral

Major
Projects
Granular
Resources
Development

Stones or broken rock of larger size than rip rap that are placed on an embankment as
erosion control and protection.

A small diameter hole drilled from the soil surface to collect soil samples.

An area of land that is left untouched to provide a natural barrier between a development
and an adjacent area. Buffers can be used to protect important ecosystem components
such as wildlife habitat or water bodies, or they can be used to provide a visual barrier
between the development and an area of human use.

A sharp change in the direction of a road that is designed to conceal it from view for
aesthetic purposes.

A sheet that surrounds the outlet of a crusher to contain and minimize dust emissions.

The removal of water from an area by percolation or absorption into the surrounding soil.
Used to remove sediment from water.

Materials ranging from silts to sands, gravel and cobbles that can be used for a wide
variety of construction purposes.

An overarching plan intended to serve the purposes of providing long term guidance for
managing granular resources within a defined geographical area (ie: the ISR). This plan is
the responsibility of the resource/land owner and is intended to be a document which
identifies the granular resources which exist and the responsible utilization of such
resources.

A general term referring to all types of ice contained in freezing and frozen ground.
Ground ice occurs in pores, cavities, voids or other openings in soil or rock and includes
massive ice. It may occur as lenses, wedges, veins, sheets, seams, irregular masses, or as
individual crystals or coatings on mineral or organic particles.

Ground Penetrating Radar is a technique used to delineate subsurface features by passing
electromagnetic energy into the ground and back to a receiving antenna.

Waste material encountered within the granular resource.

The shoreline area of streams, rivers and lakes.

A proponent's plan for selection, investigation, development, closure and reclamation of
several or many pits and quarries associated with a major project, whether entirely on
Crown lands or partially on Crown lands. The plan should indicate what factors the
proponent has considered in site selection, or rejection of sites, and plans for additional
investigation to confirm that the sites contain the quantity and quality of material needed
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Plan

Overburden

Pit
Operations
Plan

Pit/Quarry
Management
Plan

Pit/Quarry
Development
Plan

Permafrost

Progressive
reclamation

Riparian

to meet the requirements of the project, and how the proponent would implement and
modify this plan to accommodate changes that might occur during the course of the
project. It is intended that this broad project-wide plan would be supplemented by
specific Pit/Quarry Development Plans for individual sites. This plan should also
demonstrate how it complies with any overarching regional Granular Resource
Management Plan as well as any specific Pit/Quarry Management Plans, established by the
Crown or other affected land owners within the vicinity of the major project.

Rock or soil of little or no value that is located above the desired granular deposit, and
must be removed prior to quarrying.

An operational plan designed by a contractor operating in the quarry site which identifies
specific periods of operation (timing). It is intended that this plan defines methods of
extraction, related activities and on site infrastructure. Other users of the same source
need to be considered and approval by the Regulatory Authority(ies) is necessary prior to
operations start up. It is short term, or seasonal in nature.

A plan designed to define the best management of a specific quarry related to resource
extraction, expansion and reclamation of the work area. The development of this plan
must adhere to the concepts and statements committed to in the Granular Resource
Management Plan, and is the responsibility of the resource owner. The plan is to provide
assurance that as development of the quarry occurs that the extraction of the material is
appropriately managed and controlled - Particularly if the site is a multi user site. Key
attributes are that the plan is site specific, spans the life of the deposit and as a result, long
term in nature.

A plan generally drafted by the developer or contractor intending to work a specific quarry
site. It must adhere to the overarching Granular Resource Management Plan as well as the
Pit/Quarry Management Plan. It is intended that this plan include specific methods of
extraction and related activities (including reclamation) as well as address on site
infrastructure. The Development plan fulfills the regulatory obligations by describing
mitigation measures of pre-determined environmental conditions contained in the higher
level Management Plans and upon submission must be approved by the Regulatory
Authority(ies). This is a medium to short term plan designed to apply only for the life of a
specific project.

Ground that is frozen for at least two consecutive years. Continuous permafrost is defined
as an area where at least 90% of the land area is underlain by permafrost, while in
discontinuous permafrost, between 10 to 90% of the land is underlain by permafrost.

Actions that can be taken during operations before permanent closure to take advantage
of cost and operating efficiencies by using the resources available from ongoing
operations. It enhances environmental protection and shortens the timeframe for

achieving the reclamation objectives.

An area of land adjacent to a stream, river, lake or wetland that contains vegetation that,
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due to the presence of water, is distinctly different from the vegetation of adjacent upland
areas.

Windrow Method of placing materials such that they are in long, continuous rows.
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APPENDIX A- HAMLET CONTACT INFORMATION

Aklavik

Hamlet of Aklavik

Box 88

Aklavik, NT

XOE 0AO

Phone: 867-978-2351
Fax: 867 978-2434

Inuvik

Town of Inuvik

Box 1160

Inuvik, NT

XOE 0TO

Phone: 867-777-8600
Fax: 867-777-8601

Paulatuk

Hamlet of Paulatuk
Box 98

Paulatuk, NT

XOE 1NO

Phone: 867-580-3531
Fax: 867-580-3703

Sachs Harbour

Hamlet of Sachs Harbour

General Delivery
Sachs Harbour, NT
XOE 0Z0

Phone: 867-690-4351
Fax: 867-690-4802

Tuktoyaktuk

Hamlet of Tuktoyaktuk
Box 120

Tuktoyaktuk, NT

XOE 1CO

Phone: 867-977-2286
Fax: 867-977-2110

Ulukhaktok

Hamlet of Ulukhaktok
Box 157

Ulukhaktok, NT

XOE 0S0

Phone: 867-396-8000
Fax: 867-396-8001
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Indian and Northern Affairs Canada (INAC) has
revised its popular land use guidelines series. It is
designed to guide land use activity on Crown land
in the Northwest Territories and Nunavut. Activities
on land under private ownership (e.g., First Nations
or Inuit-owned land)' and land under municipal

or territorial control (e.g.,, Commissioner’s land)
require direction from the appropriate agency.

Guidelines apply to land use activities on Crown
land only.

These guidelines will assist proponents and
operators in planning proposed land use activities,
assessing related environmental effects and
minimizing the impacts of these activities. They
should be supplemented by local research,
traditional knowledge, engineering or other
professional expertise specific to a proposal and
advice from the appropriate regulatory agency.
Although every attempt has been made during the
preparation of these guidelines to use up-to-date
information, it remains the operator's responsibility
to obtain the most recent information related to
northern resource development and to follow
current regulatory requirements.

Guidelines do not replace acts, ordinances,
regulations and permit terms and conditions.

! Aboriginal land refers to First Nations, Inuit,
or Métis owned lands

CAMP AND SUPPORT FACILITIES

3



4

Volumes in this series include:

* Administrative Framework
* Administrative Process

*  Applying Sustainable Development
*  Permafrost

* Access: Roads and Trails

* Camp and Support Facilities
* Pits and Quarries

* Mineral Exploration

* Hydrocarbon Exploration

*  Other Land Uses

* Closure and Reclamation

The series is available electronically from the
INAC website: www.ainc-inac.gc.ca. Readers
are encouraged to visit the site for updates and
revisions to the series.

INAC Northern Land Use Guidelines

For further information concerning the subject matter
contained in this guideline series, please contact:

OTTAWA

Manager, Land Programs, Natural Resources and
Environment Branch

Indian and Northern Affairs Canada

Les Terrasses de la Chaudiere

10 Wellington Street

Hull QC K1A OH4

TEL.: 819-994-7464  rax: 819-997-9623
emMAIL: NorthernLands@ainc-inac.gc.ca

NORTHWEST TERRITORIES

Land Administration

Indian and Northern Affairs Canada
P.O. Box 1500

Yellowknife NT ~ X1A 2R3

TEL.: 867-669-2671 FAX: 867-669-2713
emAIL: NWTLands@ainc-inac.gc.ca

NUNAVUT

Land Administration

Indian and Northern Affairs Canada
P.O. Box 100

Igaluit NU  XOA OHO

TEL.. 867-975-4275 Fax: 867-975-4286
EMAIL: landsmining@ainc-inac.gc.ca

YUKON

NOTE: Effective April 1, 2003, responsibility for Indian
and Northern Affairs Canada’s Northern Affairs Program
(land and resource management) was transferred to the
Government of Yukon. For information on land-use in the
Yukon, contact the office below:

Land Use—Lands Branch Department of Energy,
Mines And Resources

Government of Yukon

Suite 320, Elijah Smith Building

300 Main Street

Whitehorse YT  Y1A 2B5

TEL.: 867-667-3173 FAX: 867-667-3214
EMAIL: land.use@gov.yk.ca



In the 1980s, Indian and Northern Affairs Canada
published a series of six land use guidelines in a
handbook format, intended to help operators of
small to medium-scale projects carry out activities
in northern Canada in an environmentally sensitive
manner. These handbooks, commonly called “The
Blue Books,” have been widely distributed and
quoted. Their success is a tribute to the efforts of
the original authors and contributors, and to the
departmental steering committee that guided their
preparation.

This new series of northern land use guidelines is,
in part, an update of the earlier series. This work
was directed by a steering committee made up

of Northern Affairs Organization and Northern
Regional Office staff. Much of the information
and many of the photographs presented in this
series were obtained in consultation with land
use administrators and resource managers in the
Northwest Territories and Nunavut.
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CHAPTER

O1

Introduction

This volume is written for proponents, operators
and regulators of temporary camps in northern
Canada. Temporary camps service land use projects
of limited duration, such as mineral or hydrocarbon
exploration. When the project is completed, the
camp is generally dismantled. Camp support
facilities include airstrips, roads, and fuel and waste
storage areas.

This volume presents environmental issues and
mitigation techniques associated with the life
cycle of a camp from planning to reclamation.
Use of proper mitigation techniques can protect
the environment and lead to cost-efficiencies in
construction, operation and maintenance of camp
and support facilities.

Camp operators should note that these guidelines
are subordinate to all relevant acts, regulations and
permit requirements. When planning, proponents
should also be aware of approved land use plans in
their area. The guidelines are general in nature and
site-specific conditions may require expert advice.
Specifically, the guidelines should be supplemented
by local research, traditional knowledge, engineering
expertise, guidance from INAC land management
staff and other appropriate authorities. It is the
proponent’s responsibility to be aware of and apply
the most current and best available environmental
mitigation practices.

FIGURE 1A & 1B. Temporary camps range in size and type of support facilities required.
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CHAPTER

02

Planning and Design

This volume describes the four phases of camp
development, as outlined in Table 1, and best
practices for development at each stage. The entire
life cycle of a camp, from construction through
operations and reclamation, should be considered
before development begins. Proper planning saves
time and money as a camp that is well planned prior
to construction will minimize project delays and
reduce the risk of adverse environmental impacts.

environmental, administrative, social and cultural
information should be collected (Table 2).
Information gaps can then be filled by conducting
field investigations. A baseline environmental study
will identify sensitive environmental conditions
that may require special attention. Undisturbed

site conditions can also be recorded for use during
closure and reclamation. Baseline information can
include soil, permafrost, vegetation, surface water

o
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and groundwater quality, and fish and wildlife
habitat. All of this information will enable the
proponent to provide a complete land use permit
application to the appropriate land use regulator.

To minimize new land disturbance, proponents
should assess the possibility of having a
community-based operation or use an existing
camp. Once a location is chosen, existing

Table 1. Four phases of camp development.

©Q PLANNING —» @ CcAMP —> ©) OPERATIONS AND ——» @) CLOSURE AND
AND DESIGN CONSTRUCTION MAINTENANCE RECLAMATION
* Gather and analyze * Plan construction * Implement maintenance * Prepare closure and
information +  Carry out construction programs reclamation plan
* Select asite * Conduct regular *  Progressive reclamation
= Conduct a baseline inspections = Conduct closure and
study * |dentify and correct reclamation activities

= Plan operations problems = Closure monitoring
* Consider reclamation

*  Apply for aland use
permit
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@ Permitting Each land use regulator has specific requirements

for permit applications. Generally, an application
should include environmental background
information, a description of the planned camp and
the development schedule. The application should
also explain how identified environmental impacts
will be avoided or minimized during construction and
operation of the camp.

Most temporary camp developments on Crown land
require a land use permit from the appropriate land
use regulator before activity can proceed. Permitting
thresholds applicable to temporary camps include
the number of person-days, the amount of fuel
storage, building construction and clearing of land.
Thresholds are listed in the Mackenzie Valley Land

Use Regulations (www.laws.justice.gc.ca/eng/SOR- Authorization for water use may be required
98-429/index.html) for the Mackenzie Valley and from the appropriate regulatory board. Permitting
Territorial Land Use Regulations (www.laws.justice. thresholds for camp water use and deposition of
gc.ca/eng/C.R.C.-c.1524/page-3.html) for the Inuvialuit waste are listed in Northwest Territories Waters
Settlement Region and Nunavut. Regulations (www.laws.justice.gc.ca/eng/SOR-

Table 2. Information used for planning a temporary camp.

INFORMATION INFORMATION SOURCES
CATEGORY SUBCATEGORIES
Environmental * Topography and drainage * Maps, aerial photos, satellite imagery
* Surface vegetation » Territorial Geoscience Office (wWww.nwtgeoscience.ca
0 Serghive lancksmms and www.nunavutgeoscience.ca)
(e.g. pingos or eskers) * Natural Resources Canada (www.nrcan-rncan.gc.ca)

* Local INAC office
* Appropriate resource managers or regulatory boards

* Local operators and residents

*  Water management * Local INAC office
* INAC Water Resources Division (www.ainc-inac.gc.ca)

* Appropriate resource managers or regulatory boards

* Timber/forestry *  Government of the Northwest Territories, Environment
and Natural Resources (www.enr.gov.nt.ca)

* Fish and wildlife habitat * Fisheries and Oceans Canada (www.dfo-mpo.gc.ca)
*  Environment Canada

* Territorial environment departments

Engineering * Construction methods * Engineers
* Camp access: roads or * Field investigations
trails » INAC resource management officer
Archaeological/ * Location of archaeological * Prince of Wales Northern Heritage Centre - Northwest
cultural sites and heritage Territories www.pwnhc.learnnet.nt.ca)
ICSOUICES » Department of Culture, Language, Elders and Youth,
* Traditional-use areas Nunavut (www.gov.nu.ca)
(e.g. berry-picking sites, * Inuit Heritage Trust, Nunavut (www.ihti.ca)

traplines, cabi s L .
MG, G * Field investigations and local residents

Reclamation * Reclamation standards * Local INAC office
* Appropriate resource managers or regulatory boards

= Territorial environment departments

8 INAC Northern Land Use Guidelines



93-303/index.html). Camp water supply is also
addressed in the Public Health Act of the Northwest
Territories and Nunavut. The local Environmental
Health Officer should be contacted to discuss water
supply prior to camp development (NW.T.: www.
hithss.gov.nt.ca; Nun.: www.gov.nu.ca/health).

Other authorizations may be required depending
on the scope and nature of camp development.

The purpose of and responsible authority for
authorizations that are commonly required for
camp development are outlined in Table 3. For more
information, consult the Administrative Process
volume of this series.

Table 3 Authorizations that may be required for camp development.

PERMIT PURPOSE RESPONSIBLE AUTHORITIES
Land Use Permit Use and occupation * Indian and Northern Affairs Canada
of the camp site (Inuvialuit Settlement Region)

* Land and Water Boards

(Mackenzie Valley - Northwest Territories) i

>

* Indian and Northern Affairs Canada (Nunavut) z

z

[0

Wiater Licence Use of water or deposition of * Northwest Territories Water Board z
a o . lw)

waste, for example, treatment (Inuvialuit Settlement Region) o

of camp sewage = Land and Water Boards é

(Mackenzie Valley - Northwest Territories)

* Nunavut Water Board (Nunavut)

Fisheries Authorization Work in fish-bearing waters, Fisheries and Oceans Canada
activities that may harm fish
habitat
Quarrying Permit Obtain granular materials Indian and Northern Affairs Canada
Quarry Lease Long-term access Indian and Northern Affairs Canada (Nunavut only)

to granular materials

Timber Permit Clearing timber prior Government of the Northwest Territories (NWT only)
to camp construction

Quarry Authorization/ Access and work on Aboriginal private landowners
Access Authorization Aboriginal private lands
Land Access Permit Inuit-Owned Lands Regional Inuit Associations (Nunavut)
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The location of a camp should be selected with care
to avoid terrain that could lead to future problems.
All camp structures, including fuel caches and
greywater sumps, must be located at least 31 m
from the high water mark of a water body to reduce
the risk of impacting water quality.

2.2.1 Area

Proponents should first consider sites in previously
cleared areas and in natural clearings to minimize
new land disturbance.

The size of a camp and the area required to support

it will be determined by the following:

* purpose of the camp;

* number of occupants and length of their stay; LT

’ S steep
* seasons during which the camp will operate; and

N terrain
= type of support facilities (e.g., fuel storage, ) Ifrtr’a(ijr:y ‘“
airstrip, roads). N P I AA

. . . . . AR / camp area
An increase in project activities may require ‘ﬁ( ,ﬁ;ﬁ: . . . .
the chosen site should be large enough to A

camp expansion. To simplify future site changes,
w%m““
accommodate expansion.

A

\
2.2.2 Durable Surface lake  ~x ,ﬁ(% area for camp \
PN PN expanswon \
Camps should be constructed on a durable surface, U ﬁ |
. . A~ PN te ain N it
such as gravel or sand, that is consolidated and ~n N frai S——_o-

can withstand repeated, heavy use. This applies
especially to camps operating during the summer,
when a poorly located camp can erode and become
very muddy. In more sensitive areas, elevated
boardwalks can be built between camp facilities to
reduce the impact of repeated use. Winter camp
operations can be located on built-up snow pads
and the site can be watered down to provide a
durable base of ice.

2.2.3 Slope

A gently sloping site is preferable for camp
construction and operations because surface water
will easily drain from the site and vehicles will be
able to access the Sfte W.lth(.)Ut rutting the Surfac_e' If FIGURE 3. (middle) Camps should be located where there is
a more steeply sloping site is chosen, slopes facing room for potential expansion.

south or west may be preferable as they are usually FIGURE 4. (bottom) Camps should be constructed on durable
warmer and drier. surface material.

FIGURE 2. (top) Camps should be located in existing clearings
to minimize new land disturbance.
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2.2.4 Vegetation

Vegetation stabilizes the soil with its roots and
reduces surface runoff by evapotranspiration
through leaves. Removal of vegetation can lead
to soil erosion and increased surface water flow.
In permafrost terrain, removal or disturbance of
vegetation that shades the ground can lead to
ground thaw and subsidence.

Boardwalks built between camp buildings can reduce
damage to vegetation on high-traffic footpaths.
Heavily used footpaths can also be marked using
stakes and flagging tape to ensure that impacts to
vegetation are confined to a small area.

In the High Arctic, plants grow slowly and are slow
to recover from disturbance. In this dry environment,
camps should be located in areas with minimal
ground cover.

Land use permits may include conditions for saving
and stacking merchantable timber in forested areas.
For more information on timber management,
contact the Department of Environment and Natural
Resources, Government of the Northwest Territories.

2.2.5 Permafrost

Permafrost underlies the ground throughout many
areas of the Northwest Territories and most of
Nunavut. Many areas of perennially frozen ground
contain significant amounts of ground ice in the
near surface. Disturbance of these areas should be
avoided as the ground ice could melt and cause the
ground to subside, potentially leading to soil erosion
and instability of camp infrastructure. Areas of
ground ice are not always identifiable from surface
features, so field investigations should be conducted
at the campsite to determine the extent and depth
of permafrost and near-surface ground ice.

In general, the following areas should be avoided in
permafrost terrain due to high near-surface ground
ice content:

* patterned ground;
« fine-grained soils, particularly clays; and

* sedge wetlands and peatlands.

FIGURE 5. (top left) Surface
disturbance can be reduced by
building boardwalks between
camp structures.

FIGURE 6. (top right) The pathway
is marked and streams are
crossed by bridges to reduce
impacts to vegetation and water.

FIGURE 7. (bottom left) Avoid
locating a camp on patterned
ground.

FIGURE 8. (bottom right) Probing
for permafrost depths on a raised
peatland.

CAMP AND SUPPORT FACILITIES
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Heat radiating from camp buildings may thaw
permafrost, so all heated camp structures should
be elevated above the ground surface to allow air
circulation. Engineering advice should be obtained
when establishing campsites in permafrost terrain.
See the Permafrost volume of this series for
additional information.

2.2.6 Wind Exposure

Campsites should be planned so that there are

no long stretches of recently cleared, fine-grained
soils exposed to the wind as these soils are easily
eroded. Natural clearings are more resistant to wind
because ground cover and root systems are already
well developed. Sites that are cleared by hand can be
more wind resistant as tree roots may still be intact.

North of the treeline, camps should be located

on high ground to avoid accumulation of wind-
drifted snow. In the absence of obstacles such

as trees, snow is blown into low-lying areas, so a
camp located on low ground would require frequent
snow removal.

FIGURE 9. On the tundra, camps located on high ground require
less snow removal.

INAC Northern Land Use Guidelines

2.2.7 Wildlife Habitat

Construction and operation of temporary camps
and support facilities have the potential to alter

or damage wildlife habitat. Proponents should
identify species at risk that could be encountered
or affected by the development and consider
potential adverse effects of the project on those
species and their habitat. If species at risk are
encountered, the primary mitigation measure

is to avoid disturbing them and their habitat. To
discuss issues related to species at risk and for
further information, proponents should contact the
Canadian Wildlife Service (www.ec.gc.ca/nature/
default.asp?lang=En&n=FB5A4CA8-1). Information
on species at risk is also available at the Species at
Risk Public Registry (www.sararegistry.gc.ca) and in
Species at Risk in the Northwest Territories (www.
enr.gov.nt.ca).

Proponents should also be aware of the presence
of migratory birds in the development area. If
migratory bird nests are present, the preferred
mitigation measure is to clear the area during the
nesting period. Information on migratory birds can
be obtained from the Canadian Wildlife Service.



Social and cultural values should be considered
when planning a camp. Local residents should be
contacted to identify values, including the area's
traditional and recreational usage and cultural
significance.

2.3.1 Subsistence and Recreational Values

Community members, resource users and
Aboriginal groups should be contacted early
during the planning process to identify sites of
particular cultural, subsistence or recreational
importance in the area of interest. Existing uses
can include traplines, cabins, hunting areas, canoe
routes or tourism. Concerns can be addressed

by the proponent in the choice of camp location
and design. The land use permit may also contain
specific conditions to protect and minimize
disruption of existing interests.

The presence of a camp may detract from the
scenic appeal of a landscape, especially in areas of
high tourism or recreational value. Camps should
be located and designed to minimize their visual

impact. The preferred mitigation measure is to avoid
highly valued areas; however, if avoidance is not
possible, a visual barrier should be considered.

2.3.2 Archaeological Resources

Avoid archaeological and cultural sites when
choosing a camp location. Information on
documented sites can be obtained from the
Prince of Wales Northern Heritage Centre in the
Northwest Territories and the Department of
Culture, Language, Elders and Youth in Nunavut.
Aboriginal groups, communities and governments
can also provide information on traditional-use
areas. Field investigations should be conducted
at the proposed location during the summer
prior to camp construction to identify potential
archaeological or cultural sites.

If an archaeological or cultural site is discovered at
any stage of camp development, work in the area
must be stopped immediately and the local INAC
resource management officer, territorial government
and regulatory board must be notified. Artifacts
suggesting the presence of an archaeological site
include arrowheads, old encampments or buildings.

FIGURE 10. Contact and engage stakeholders early during the planning process.

CAMP AND SUPPORT FACILITIES

13

N9IS3IA ANV ONINNV1d



14

Camp accessibility should be considered during
the planning stage. Due to the remoteness of
most northern camps, access is often by air.
Chosen methods of access should be technically,
environmentally and economically feasible.

2.4.1Roads and Trails

Roads or trails can be used to access a camp.
Environmental impacts should be minimized during
road construction and operation. See the Access:
Roads and Trails volume of this series for additional
information.

2.4.2 Aircraft

Camps that are supported by fixed-wing aircraft can
have airstrips located on land or use nearby water
bodies. Where an airstrip is required on land, an
existing airstrip or topographic feature capable of
accommodating a plane should be utilized before
constructing a new airstrip.

Camps that rely on helicopter support should be
located in an open area that is large enough to build
a helipad nearby.

INAC Northern Land Use Guidelines

2.4.3 Docks

For camps located near water bodies, a dock may
be required for boat and float plane access. When
determining the location and design of a dock, refer
to the Department of Fisheries and Oceans' Dock
and Boathouse Construction Operational Statement
(www.dfo-mpo.gc.ca/regions/central/habitat/0s-eo/
provinces-territories-territoires/nt/0s-eo08-eng.htm).

airstrip winter road

FIGURE 11. (top) During winter, a nearby frozen lake provides air and road
access to this camp.

FIGURE 12 (BOTTOM) A dock should be located in a sheltered area with a
gentle shore and adequate water depth for float planes and boats.
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Construction

Best construction practices can save time and
money by minimizing future reclamation costs.
Construction plans should address site-specific
environmental, social and cultural conditions
identified during the planning and design phase.
Specific construction activities will vary according to
the purpose, size and duration of the camp; terrain
conditions; local weather conditions; and permit
requirements. The proponent is responsible for
adhering to all permit and regulatory requirements
during and following the construction phase.

@ Development Timing

A key component of successful camp construction
is the proper timing of activities. Winter projects
should be scheduled between the average dates
of fall freeze-up and spring breakup for the region,
allowing adequate time for annual variability.

FIGURE 13. Deep rutting and soil erosion can occur if operations
continue too late in the spring.

Sufficient time should be set aside for camp
demobilization as serious environmental impacts
can occur in late spring as the ground is thawing.
Contact the local INAC resource management
officer for typical freeze-up and breakup dates.
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Clearing

The objective of clearing is to remove vegetation

to allow for camp construction without disturbing
the ground surface. For small areas, hand clearing is
an effective, low-impact method. Clearing can also
be undertaken with a machine, such as a dozer, but
care should be taken to avoid uprooting vegetation
so that roots are left in place to prevent soil erosion.
Dozers can be equipped with mushroom shoes or a
smear blade to prevent tearing the surface organic
layer. Camp area boundaries should be irregular and
follow natural edges to reduce the risk of high winds
blowing down isolated patches of trees.

Cleared brush should be disposed of in a manner
that minimizes fire hazards and allows for wildlife
movement. Acceptable brush disposal methods
depend on the amount and type of vegetation
cleared, and will be specified in the land use permit.
Brush should not be disposed of in or near water
bodies, or left leaning against standing timber.

Lopping and scattering is used when vegetation that
was pushed down during clearing does not lie flat
on the ground. Branches are removed and stems are
cut into lengths so that the vegetation lies flat on
the ground, enhancing decomposition.

CAMP AND SUPPORT FACILITIES 15
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FIGURE 14. (top) Examples of clearing techniques.

FIGURE 15. (middle) Clearing brush with a skidder blade.

FIGURE 16. (bottom) Cut-and-fill technigue for grading a sloped campsite.

INAC Northern Land Use Guidelines

Windrowing and compaction involves piling cut
brush into long rows to the side of the clearing

and compacting the piles using heavy equipment

to increase decomposition. Windrows should be
placed at least five metres away from standing
timber to reduce the risk of fire. Breaks of
approximately 10-metres width should be left in the
windrow at approximately 300-metre intervals to
allow wildlife passage.

Brush can also be disposed of by mulching with

a wood chipper or a brush cutter. Resulting wood
chips can be scattered on the ground, decomposing
more rapidly than windrowed brush. This method
reduces the risk of fire to a greater degree than
windrowing.

Brush can also be completely disposed of by
burning. Brush piles should be placed in the

middle of the clearing to minimize the risk of fire
spreading to surrounding vegetation. Set fires must
be monitored at all times. Burning should not be
conducted in permafrost terrain with high ground
ice content as it could cause ground subsidence.

When there is no suitable flat terrain, the camp
area may require site grading. However, site grading
should be avoided in permafrost terrain to prevent
ground melting and subsidence. In permafrost
terrain, fill from another area may be required to
create a flat building site.

Before any site excavation, organic topsoil should be
stripped from the surface and stockpiled separately

for later reclamation use. Material should be stored

well away from water bodies to protect aquatic life.

In addition:

* leave a setback of 31 m between the clearing
and a water body;

* use sediment- and erosion-control measures
during and after construction to prevent entry
of sediment into water;

* retain as much riparian vegetation as possible; and

« stabilize stockpiled materials to prevent erosion.

On a slope, a cut-and-fill technique can be used to
create a flat site. Materials are excavated from the
top of a slope to be used as fill lower on the slope.
However, since the excavated materials are highly
susceptible to erosion, this technique should only

be used if there are no other options, and should



never be used in permafrost terrain to avoid ground
thaw and subsidence. Erosion-control measures
should be placed on both the cut and fill areas
immediately after excavation.

For winter-only camp operations, the preferred
site-grading method is to level the camp surface
with snow. The site can then be watered down to
provide a durable base of ice.

Controlling surface water drainage on the campsite
will reduce soil erosion and sedimentation into
streams. Drainage control is particularly important
at campsites that have been graded because natural
drainage patterns have been disturbed.

Drainage control options depend on the size of the
site and the amount of surface runoff. The simplest
method to control drainage is to construct the camp
area on a gradient so that water runs away from the
camp and into the surrounding terrain. Structures
to slow surface runoff, such as sediment curtains or
straw bales, can be used for areas with high surface
runoff.

Regular maintenance is required to ensure drainage
control structures remain effective. For example,
trapped sediment should be regularly removed and
properly disposed of to ensure that the structure
continues to effectively filter sediment.

FIGURE 17. Sediment curtains used for drainage control at the edge of a clearing.

CAMP AND SUPPORT FACILITIES
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Operations and Maintenance

Operating maintenance and monitoring procedures
should be developed during the planning phase.

The proponent is responsible for ensuring that

these procedures meet applicable regulatory
requirements. Procedures should be reviewed and, if
necessary, revised before the camp is commissioned
to reflect changes that may have occurred during
construction.

Maintenance should be performed on camp
infrastructure on both a routine and an as-

needed basis. For example, a weekly schedule to
remove water from fuel containment areas can be
established to maintain their storage capacity, but
in the event of a large precipitation event these
areas should be emptied immediately. Camp
infrastructure should also be monitored on a regular
basis to identify problems at an early stage before
there is an environmental impact. For example, daily
inspections of heating fuel drums and fittings can
prevent a spill.

Problems identified while using, maintaining or
inspecting the camp should be promptly addressed.
An action plan for correcting problems and
monitoring outcomes should be developed and
implemented. For example, if solid food wastes that
attract wildlife are often found in the greywater
sump, filters can be installed on kitchen drains,

and a monitoring schedule can be developed to
determine the success of the filters in removing the
solid wastes.

INAC Northern Land Use Guidelines

@ Fuel and Hazardous Materials

Fuel and hazardous materials have the potential

to cause environmental damage at campsites if
spilled. In addition to hydrocarbon-based fuels,
common hazardous materials at a campsite include
explosives, fertilizer, reagents for chemical analyses
and glycol antifreeze. Proper storage and handling
techniques reduce the risks associated with having
these materials on-site.

4.1.1 Fuel and Hazardous Material Storage

On federal Crown land, storage of petroleum
products in tanks with a capacity greater than 230 L
and associated piping and equipment is regulated
by Environment Canada’s Storage Tank Systems for
Petroleum Products and Allied Petroleum Products
Regulations (www.laws.justice.gc.ca/eng/SOR-2008-
197/index.html). The purpose of these regulations

is to reduce the risk of contaminating soil and
groundwater due to spills and leaks of petroleum
products from storage tank systems. Land use
permit and water licence conditions also address
fuel storage location and handling.

Location

Fuel and hazardous materials must be stored on
land at least 100 m above the high-water mark

to reduce the risk of fuel spills into water unless
expressly authorized in the land use permit or in
writing by the INAC resource management officer.
Fuel caches should be located on flat, stable terrain,
or in a natural depression, away from slopes



FIGURE 18. Secondary containment structures can also be used
for fuel drum storage.

leading to water bodies. During camp construction,
temporary storage of mobile fuel facilities on frozen
water bodies may be allowed by the appropriate
land use regulator.

The location and content of all fuel caches must

be reported in writing to the land use regulator as
soon as they are established. This also includes
small fuel caches of more than 410 L (two barrels of
fuel) but less than 4000 L, which do not require a
land use permit. The notification should include the
cache location, a description of the fuel, when the
fuel will be used and when the empty barrels will be
removed.

Some materials are incompatible for storage

with others. Operators should maintain a current
inventory of the types and quantities of fuels and
hazardous materials on-site, and understand

how these materials may interact. Incompatible
materials should be stored in separate areas

(e.g., acids and bases, or flammable and oxidizing
materials). Explosives should be stored separately
from all other materials. To promote employee
awareness of fuel and hazardous materials, a map
should be posted within the camp depicting storage
locations and their contents.

Secondary Containment

Secondary containment refers to any impermeable
storage structure surrounding fuel containers that
has the capacity to contain the fuel in the event

of a spill. Secondary containment is required

for stationary fuel containers with a capacity
greater than 230 L. The capacity of the secondary

containment structure should be 10 percent
greater than the capacity of the largest fuel
container within it. Double-walled fuel tanks
provide secondary containment. Engineered bermed
structures are another method of containment.
Berms should be of sufficient height or depth to
contain the wave resulting from a major breach of a
large container. Large secondary containment areas
may require an oil/water separator. If possible,
tanks in fuel storage areas should be elevated so
that leaks can easily be spotted.

To reduce the chance of spillage, tanks with fill

and dispense pipes located on the top of the tank
are preferable. Valves and fittings for fuel storage
tanks are often sources of leaks and should also be
located within a containment area. For small fuel
containers, such as drums, secondary containment
is a relatively low-cost option to reduce the risk of a
spill. Fuel drums used for heating camp tents should
be elevated on stands and drip trays should be
placed under the fittings and valves.

4.1.2 Fuel and Hazardous Material Handling

All fuel and hazardous material containers, full or
empty, should be handled with care to avoid spills.

Fuel transfer areas should be stocked with adequate
spill-response supplies. An impermeable liner can
be placed under the fuel transfer area to confine
contamination in the event of a spill. A common
cause of spills is a lack of attention during fuel
transfer. The transfer of fuel should always be
closely supervised by trained personnel. Larger

CAMP AND SUPPORT FACILITIES
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operations can designate an employee to conduct
refuelling and oversee care of the fuel transfer area.
When not in use, fuel nozzles should be placed in
containers to prevent drips.

Fuel drums should be kept sealed to prevent

fuel from leaking. Caches with multiple fuel

drums should be spaced in rows to allow for leak
inspections. Fuel drums should be stored on their
side with bungs at the 9 and 3 o'clock positions

to prevent leakage. Drums should be raised above
the ground surface to prevent rust if they are to be
stored for longer than six months. All drums must
be clearly marked with the operator's name so that
they are easy to identify.

Fuel and hazardous material storage areas and fuel
lines should be clearly marked with signs or flagging
to avoid accidental breaks and punctures. These
areas should be kept clear of debris and snow to
facilitate routine inspections for leaks. Valves should
be clearly marked so that it is apparent which valve
opens which fuel tank or fuel line.

Monitoring is a critical aspect of handling and
storing fuel and hazardous materials. Camp

personnel should be designated to monitor storage
and use of hazardous materials and to routinely
inspect storage containers, containment areas,
drip trays, valves and conveyance lines for leaks
and punctures. Inspection records should note the
occurrence of and response to leaks or spills.

Snow and water should be regularly removed from
secondary containment areas and drip trays to
ensure that capacity is maintained. Accumulated
snow or water should first be checked for fuel
contamination and contaminated material should
be appropriately disposed of.

4.1.3 Storage of Empty Drums

All unused fuel and empty fuel and hazardous
material containers must be removed from the
campsite and properly disposed of when the
operation is complete. Empty fuel drums can be
collected on-site until there are enough to back-
haul. Caps should be replaced on the empty drums
in case there is remnant fuel within them. Costs for
container removal can be reduced by progressively
back-hauling drums on return trips of supply trucks
or aircraft.

FIGURE 19. This fuel storage area is well marked with pylons, and drums are stored on their side and well spaced to allow for leak inspection,

but snow should be cleared to facilitate leak inspection.

INAC Northern Land Use Guidelines



@Waste Management 4.2.1Solid Waste

Appropriate waste storage and disposal can lower Solid waste disposal will be specified in the land use
environmental risk, minimize wildlife attractants permit. Solid waste management options include:
and reduce reclamation costs through progressive
removal of wastes from the site. Failure to properly
dispose of waste is a common reason why land
use permits remain open after site demobilization,

* incineration;

* temporary storage and removal to an
appropriate facility; and

requiring a subsequent trip by the operator to clean * burial on-site (only if approved by the land use
up the site. regulator, in an area that is not underlain by
permafrost).

Waste management practices vary depending
upon waste characteristics and available facilities.
Proponents should develop a waste management
plan based on the following hierarchy of preferred
waste management methods:

Solid waste management streams for combustible
and non-combustible wastes are shown in Table 4.
Combustible wastes primarily include kitchen
wastes and packaging that are suitable for disposal
by burning. To prevent wildlife attractants and

1. Source reduction health hazards, food wastes should be stored in

2. Reuse or recycle odour-proof containers and incinerated on a daily

3. Disposal basis. Non-combustible wa'stes inclu’de materials
o S . that can negatively affect air quality if burned, such

Source reduction involves eliminating or reducing the as plastics, and materials that cannot be disposed of

volume of waste generated by a camp through the by burning, such as metals. These wastes should be

use of alternative products, methods or processes. separated, organized and stored on-site for eventual

Proponents should always consider source reduction removal and disposal off-site.

first, when planning camp operations, to reduce the
amount of waste generated at the site. The following
sections outline waste disposal options.

Table 4. Solid waste SOLID WASTE MANAGEMENT STREAMS

management streams.
Separate combustible and non-combustible solid wastes

Note that plastics, styrofoam, and rubber should not be
burned to protect air quality

COMBUSTIBLE WASTES NON COMBUSTIBLE WASTES

Store combustible solid Incinerate combustible Separate non-combustible Progressively remove

wastes in odour proof wastes daily solid wastes and store non-combustible

secure containers Incinerator residue should on-site solid wastes from site

Wastes should be stored be removed from site or Wastes should be throughout operations

to avoid attracting wildlife disposed of at an approved organized in containers Make use of empty trucks or
area on-site with secure lids aircraft to back-haul wastes

v V

All wastes should be removed from the site at closure
Collect and remove wastes from the entire camp area

CAMP AND SUPPORT FACILITIES 21
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FIGURE 20. A fuel-fired incinerator with a bin nearby to store non-
combustible wastes.

Incineration

To promote complete combustion of wastes,

a proper incinerator should be used following
Environment Canada’s Technical Document for
Batch Waste Incineration (www.ec.gc.ca/gdd-mw/
default.asp?lang=En&n=F53EDE13-1). This document
guides owners and operators of batch waste
incinerators regarding proper system selection,
operation, maintenance and record keeping to assist
them in meeting Canada-wide standards for dioxins,
furans and mercury, and reducing releases of other
toxic substances.

Incinerator residue, such as ash, remaining after
burning is complete should be regularly removed
and properly disposed of off-site.

Open-pit burning is prohibited, except in the
Northwest Territories where it may be used to
dispose of inert cardboard and wood waste.

Temporary Storage and Removal

All wastes that are not incinerated must be removed
from the campsite. Wastes that are temporarily
stored on-site should be kept in secure containers
at least 31 m away from a water body. Some non-
combustible materials can be crushed to reduce
their volume.

Stored wastes should be back-hauled on the return
leg of supply trips for reuse, recycling or disposal at
an approved facility.

INAC Northern Land Use Guidelines

FIGURE 21. Temporarily stored wastes sorted into secure, labelled
containers.

Burial

In special cases on-site burial of non-combustible
material, such as scrap metal, may be approved
by the land use regulator. Burial is not an option
in permafrost terrain due to the difficulty of
excavation, likelihood of subsidence if ground ice
is present and probability of frost-jacking heaving
wastes back to the surface. Expert advice should
be obtained if an on-site waste disposal facility is
planned.

4.2.2 Sewage and Greywater

Sewage refers to toilet wastes, and greywater refers
to water from washing and kitchen facilities. Sewage
is more likely to contain pathogens, but all waste
water should be stored and treated well away from
the water supply.

Small Mobile Camps

In the Northwest Territories, small mobile

camps that remain at a site for no more than a

few days may be permitted to disperse sewage

and greywater over land. Overland dispersal is
permitted in permafrost terrain because there

is a greater environmental risk from excavating
sumps than from spreading small volumes of waste
water over land.



Small Stationary Camps

Camps that stay in the same place for more than

a few days require waste-water treatment or
storage. Sewage may be treated and disposed

of on-site, placed in a pit privy or stored in a holding
tank for future removal from the site by pump truck.
Greywater can be stored and treated in a sump, or
stored in a tank for future removal from the site by
truck.

In small camps, chemical, incinerating or
composting toilets can be used for sewage
treatment as they can render the sewage pathogen-
free, and reduce the volume of waste. However,
once treated, the remaining waste, such as ash,
must be removed from camp.

Pit privies can be used to dispose of sewage and
provide slow treatment. In permafrost terrain,
excavation of pit privies may cause the surrounding
ground to thaw and subside. To prevent health
problems, privies should be located downslope and
downwind from the camp in deep, stable, fine-
grained soil. They should also be downstream of the
water intake, and at least 31 m away from a water
body. Privies should be large enough to hold all of
the sewage from the camp and should be covered
for health reasons. The shape of the privy depends
on the camp layout. For example, in a trailer camp

camp kitchen

grey water sump

the pit could be long and narrow to service several
trailers. To control sewage pathogens, pits can be
periodically treated with lime. When full, pits should
be covered with at least 30 cm of compacted soil.

Greywater should not be discharged directly next
to or into a water body. Instead, greywater can be
stored in an excavated sump that will allow for slow
infiltration into the soil. The sump should be located
at least 31 m away from a water body. Coarse gravel
can be placed in the bottom of the sump to provide
filtration, and supports can be built on the sides to
prevent slumping. The sump should have adequate
capacity to store expected greywater volumes, and
should be located in mineral soil. Operators should
inspect the greywater sump regularly and remove
food particles that may attract wildlife. When full,
greywater sumps should be covered with enough
material to allow for future ground settlement.

Large Stationary Camps

In larger camps with greater volumes of waste
water, a portable sewage treatment system or an
engineered sewage lagoon can be used to treat
sewage and greywater. Proponents should seek
expert engineering advice before siting or installing
these systems, as an approval by the appropriate
licensing board.

30m

structural supports

coarse gravel

FIGURE 22. A properly excavated greywater sump.

lake
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Camps require a freshwater intake for domestic
water use. The amount of water drawn should not
be harmful to fish or fish habitat. Water intakes
should be screened to prevent fish from being
drawn in. For further information, consult the
Department of Fisheries and Oceans’ Freshwater
Intake End-of-Pipe Fish Screen Guideline
(www.dfo-mpo.gc.ca/library/223669.pdf). To avoid
excessive drawdown during the winter, consult
the Department of Fisheries and Oceans Protocol
for Winter Water Withdrawal from Ice-covered
Waterbodies in the Northwest Territories and
Nunavut.

A water pump is often located next to the water
source. Fuel should not be stored near water
pumps to reduce the risk of a fuel spill into the
water. Drip trays should be used underneath the
pump to catch fuel drips.

Some camps are seasonal in nature. Equipment may
be left on-site for the next season if properly stored
and approved in the land use permit. Equipment

FIGURE 23. A large stationary camp with a sewage lagoon for
waste-water treatment.

INAC Northern Land Use Guidelines

should be protected from weather damage,
vandalism and wildlife by storing it in a secure,
inaccessible location. An on-site, weather-tight
building, such as a grain bin, is recommended for
storage at seasonal camps.

All wastes should be removed when the camp is
temporarily closed. Tents and other structures
should be taken down and stored, but tent frames
can remain standing. Perishable food should be
removed from the site and non-perishable items can
be stored in a weather-tight, wildlife-proof building.
Fuel drums should be resealed and stored in the fuel
storage area. Fittings on heating fuel drums should
be removed, the bungs resealed and drums angled
so that water does not collect against the bungs.

In some cases, storage authorization may be
obtained from the appropriate land use regulator to
retain materials such as buildings, equipment and
fuel drums at the campsite after the operating land
use permit has expired. Such authorization is typically
issued if the operator requires the equipment for a
future land use operation in the area.

FIGURE 24. At this seasonal camp, tents will be removed and stored in
the weather-tight grain bin.
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Spills

Spills can involve fuel or other hazardous materials. @ Spill Response
Spills of reportable quantities must be reported
immediately to the 24-hour spill line (867-920-
8130). A list of immediately reportable spill
quantities is available in INAC's Guidelines for Spill
Contingency Planning (www.ainc-inac.gc.ca/ai/scr/
nt/ntr/pubs/SCP-eng.asp).

Spill response includes stopping, containing and
reporting a spill event. A spill-response kit should be
available on-site and be well stocked with materials
that can be used to contain a spill. Once a spill has
been contained and reported, photographs should
be taken of the spill area, the extent of the spill
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. . should be delineated and a cleanup strategy should
Spill Contingency Plan be developed. Ensure that there is never an ignition
A spill contingency plan should be in place during source in the vicinity of spilled flammable products.

all phases of camp construction and operation,
and must be submitted with the land use permit
application. Unexpected spill events do occur and
a plan will help camp employees respond to them
quickly and effectively. The spill contingency plan
should be implemented immediately after a spill
event. The plan outlines a logical order of how
personnel should respond to a spill, resources
available on-site for spill response, and agencies
and individuals that must be notified. All personnel
working on the site should be aware of and
understand the plan so that they can respond
effectively to a spill. A spill contingency plan
template is provided in INAC's Guidelines for Spill
Contingency Planning.

@ Spill Prevention

Hydrocarbon spills from equipment are a major

source of environmental damage and are often

preventable. Equipment should be properly

maintained and in good working condition to

minimize potential leaks from hydraulic hoses and FIGURE 25. A spill-response kit should include absorbent booms
other working components. Drip trays can be placed to contain spills on water.

under equipment when it is not in use to contain

hydrocarbon leaks. CAMP AND SUPPORT FACILITIES 25
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Closure and Reclamation

When a camp is no longer required, it must be @ Reclamation Goals
closed and reclaimed according to the closure and
reclamation plan approved by the land use regulator
or as directed in the land use permit. Operators
should allocate sufficient time and resources

to reclamation activities while equipment and
personnel are still on-site during regular operations.
Returning to the site to address problems after

Reclamation goals provide direction for the closure
and reclamation plan, and help in determining

the methods and equipment needed to achieve
final closure. Specific reclamation requirements
may be outlined in the land use permit. Common
reclamation goals include:

demobilization is complete can be costly and * Returning the site to a condition comparable to
time consuming. Progressive cleanup during that which existed before camp development.
camp operation is the most efficient approach to Baseline information collected during the
reclamation. planning phase can be used to determine pre-

Land use permits require a final land use plan within development conditions.

60 days after completion of the land use operation * Reclaiming the site to a state suitable for some
or expiration of the land use permit. The final other land use (e.g., wildlife habitat, airstrip or
land use plan should describe the land used, any equipment storage area).

deviations from conditions specified in the initial Reclamation goals are a key component of the

land use permit application, details of any fuel or closure and reclamation plan and will require
chemical spills and a description of the spill cleanup approval of the appropriate regulators. They should
measures employed. be discussed with all stakeholders, including

. . community members and Aboriginal groups.
A closure and reclamation plan is also a common

land use permit requirement and at a minimum

should include: @ Reclamation Activities

* site conditions prior to development; 6.2.1 Complete Removal

* environmentally sensitive areas; . .
Camp closure requires removal of all material

that was brought on-site, including structures

* equipment and methods to be used; and equipment. In addition, all garbage must be

+ reclamation waste management practices; removed. Final cleanup should be conducted during
the summer when surface debris is visible.

* reclamation goal(s);

* monitoring activities to assess the success of

reclamation measures; and Areas contaminated by fuel or chemical spills must
+ contingencies if reclamation measures are be completely cleaned up and contaminated soils
unsuccessful. properly disposed of.

INAC Northern Land Use Guidelines



6.2.2 Landscape Reconstruction

At sites where the topography has been changed

to develop the camp area, it may be necessary to
re-establish the original contours, especially if slopes
have been excavated and drainage control structures
have been used to control surface runoff. The goal

of landscape reconstruction is to create a stable,
maintenance-free site. This can be accomplished

by recontouring the site to restore natural drainage
patterns. If recontouring is not feasible, a stable
drainage control system can be constructed to
prevent surface water from eroding the site. Water
collection and diversion structures, such as ditches,
water bars and check dams, can be used.

Natural revegetation of the site should be
encouraged to control soil erosion. This can be
accomplished by spreading organic topsoil, stored
during site construction, over the surface. The
topsoil will provide a natural seed bank and a
growth medium. A rough surface is preferable to a
smooth surface to catch seeds and provide sites for
growth. In non-permafrost areas, a simple way to
create a rough surface is to run over the site with a
tracked vehicle such as a dozer.

To assist erosion control as vegetation naturally
re-establishes, mulched vegetation can be spread
over the site, or a soil binder can be sprayed on
the surface. Windrowed brush from the initial
site clearing can also be spread over the site and
compacted with a dozer to control erosion.

diversion

‘/ditches\

FIGURE 26. (top) A properly reclaimed campsite with all
materials removed. Core sample boxes may remain in place.

FIGURE 27. (middle) Reclaimed sites should be stable and
maintenance free. This site will require better drainage control
structures to avoid further erosion.

FIGURE 28. (bottom) Water diversion ditches can be used to
control surface runoff across a site.
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FIGURE 29. Spreading and compacting brush over the site can
control erosion and catch seeds.

6.2.3 Revegetation

Assisted revegetation may be required in
erosion-prone areas, such as steep slopes, where
recontouring and natural revegetation cannot
control erosion in the short term. Revegetation can
include seeding of grass or legume species, planting
trees or shrubs, and using fertilizer.

Where seeding is required, native seed mixes are
preferred to reduce the risk of introducing invasive
species. Prior to using any seed mixes or fertilizers,
or for more information on appropriate seed mixes
and fertilizers, contact the local INAC resource
management officer and obtain advice from
revegetation specialists.

If seeding is carried out during the winter and the
site is located on level terrain, seeds and fertilizer
can be distributed directly onto the snow cover and
in most cases will successfully germinate. In other
cases, it may be necessary to return to the area
during the spring for seeding.

High Arctic and high altitude sites are very difficult
to revegetate. Minimizing the extent of disturbance
is the best mitigation approach.

6.2.4 Access

Airstrips should be reclaimed unless otherwise
directed in the land use permit. All materials,
including portable beacons and fuel barrels, must be
removed.

INAC Northern Land Use Guidelines

FIGURE 30. Willow plugs can be planted to control erosion in
sensitive areas such as riparian zones.

Requirements for reclamation of roads are outlined
in the land use permit. Primary reclamation
activities include removing all materials,
establishing erosion control and restricting access.
See the Access: Roads and Trails volume of this
series for more information.

Docks should be removed from the site at closure.
Ease of removal should be considered when a dock
is constructed as docks that are well anchored may
be difficult to remove.

Monitoring may be required for several years after
reclamation activities have been completed to
assess whether reclamation objectives have been
met. Reclamation monitoring should answer the
following questions:

* Have erosion-control measures been
successful?

* |s water being successfully controlled
on the site?

* Has vegetation been re-established to
predicted levels?

If monitoring demonstrates that some reclamation
technigues have been unsuccessful, additional
reclamation work may be required. When the INAC
resource management officer is satisfied that the
site is stable and reclamation objectives have been
met, the land use permit will be recommended to
the local land use regulator for closure.
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Low earth mound constructed in the path of flowing water
to divert its direction.

Substance that encourages the adherence of soil particles,
such as a chemical mat.

Construction practice in which earth materials are
excavated from part of an area and used as fill in adjacent
areas.

A containment structure designed to catch fuel drips
beneath fittings, valves or fuel transfer nozzles.

Water lost from the soil by direct evaporation and
transpiration from the surfaces of plants.

Waste water originating from kitchen or washing facilities.

Ice present in ground materials. It dominates the
geotechnical properties of the material and can cause
terrain instability if it melts.

A mark or line indicating the highest level reached by a
body of water.

Poorly drained organic terrain characterized by a high
water table and the presence of permafrost.

INAC Northern Land Use Guidelines

Ground frozen for at least two consecutive years.
Continuous permafrost is defined as an area where at least
90 percent of the land area is underlain by permafrost.
Discontinuous permafrost is defined as an area where 10
to 90 percent of the land area is underlain by permafrost.

An excavated pit designed for storage and slow release of
sewage.

Area of land adjacent to a stream, river, lake or wetland
containing vegetation that, due to the presence of water, is
distinctly different from the vegetation of adjacent upland
areas.

A structure designed to contain hazardous materials if the
primary containment, such as a fuel tank, fails.

Toilet wastes.

A body of water designed to contain and treat sewage.

Reduction or elimination of the volume of waste generated
by using alternative methods or processes.

Ground surface settlement.

An excavated pit designed to contain waste.

The zone above which trees do not grow. Occurs at high
latitudes and high altitudes.



Appendix A: INAC Local Resource
Manager Contact Information

NORTHWEST TERRITORIES

Land Administration

Indian and Northern Affairs Canada

P.O. Box 1500

Yellowknife NT X1A 2R3

TEL.: 867-669-2671  FAX: 867-669-2713
eMAIL: NWTLands@ainc-inac.gc.ca

DISTRICT OFFICES

South Mackenzie District

Yellowknife, Fort Smith, Hay River, Fort Simpson
District Manager, South Mackenzie District
Indian and Northern Affairs Canada

16 Yellowknife Airport

Yellowknife NT X1A 3T2

TEL.: 867-669-2760 FAX: 867-669-2720

North Mackenzie District

Inuvik, Norman Wells

District Manager, North Mackenzie District
Indian and Northern Affairs Canada

P.O. Box 2100

Inuvik NT XOE OTO

TEL.: 867-777-8901  FAX: 867-777-2090

NUNAVUT

Land Administration

Indian and Northern Affairs Canada

P.O. Box 100

Igaluit NU XOA OHO

TEL.: 867-975-4275 FAX: 867-975-4286
EMAIL: landsmining@ainc-inac.gc.ca

DISTRICT OFFICES

Kivallig

P.O. Box 268

Rankin Inlet NU XOC 0GO

TEL.: 867-645-2831 FAX: 867-645-2592

Kitikmeot

P.O. Box 278

Kugluktuk NU XOE OEO

TEL.: 867-982-4306 FAX: 867-982-4307

Qikigtani

P.O. Box 100

Igaluit NU XOE OHO

TEL.: (867) 975-4500 FAX: (867) 975-4560
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