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Summary 

Mould Bay, located on Prince Patrick Island, is the site of 1 of 5 High Arctic Weather Stations 
constructed jointly by the American and Canadian governments in 1948. Along with Eureka, 
Resolute, Isachen and Alert, the Mould Bay Weather station allowed us to better understand 
the impact of Arctic weather systems on the rest of North America, overtime improving our 
ability to accurately predict weather in the south. Mould Bay is in one of the least accessible 
locations in Canada; inaccessible by sealift or icebreaker due to an ever-present ice pack, the 
site is only accessible by air, making it unique when compared to most government installations 
in the north.  

The site was manned until 1997 when it was replaced by an automated system. Since closure, 
the weather station has fallen under disrepair, including site buildings and infrastructure. The 
causeway connecting the weather station to the main airstrip has since washed out and is to 
be repaired as part of this project.  

Englobe Corporation (Englobe) was awarded the Mould Bay Causeway Reconstruction Project, 
in April 2019. The Client is Public Services and Procurement Canada (PSPC) and the Project 
owner is Environment and Climate Change Canada (ECCC). The project scope is to reconstruct 
approximately 400 meters of watercourses crossing roadway, crossing the Station Creek, 
connecting the former Mould Bay Weather Station infrastructure and causeway to the airstrip.  
It will consist of mobilization and demobilization of personnel, equipment, support facilities and 
materials, installing and operating temporary camp facilities, upgrading of site roads, repairing 
the existing causeway, installing culverts to build a watercourse crossing, dewatering and 
regrading of areas designated for soil removal and developing borrow sources, construction of 
engineered soil covers, soil excavation, collection and off-site disposal of wastes. Equipment 
and supplies will be mobilized before the spring freshet, in June 2019, and the field work is 
slated to begin in August 2019 and end in September 2019. 
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1 Erosion and Sediment Control Plan - 
Introduction 

This Erosion and Sedimentation Control Plan (ESCP) developed for the Mould Bay Causeway 
Reconstruction Project provides guidance and mitigation to avoid or prevent erosion or 
sedimentation from activities related to the reconstruction of the causeway and construction of 
new crossing across Station Creek at Mould Bay, NT. This ESCP was developed in accordance 
with Fisheries and Oceans Canada (DFO) requirements and guidance, as applicable.  

 

2 Approach 

Englobe’s experience on Arctic sites has demonstrated that, if not managed properly, erosion 
could pose a significant problem during construction activities. As such, Englobe will make 
every effort to prevent erosion at the site. When conducting road improvements adjacent to 
waterways or ditches, a series of erosion controls will be installed to mitigate erosion. A 
combination of silt fences, sediment basins and traps, floating silt curtains or inflatable coffer 
dams may be used to mitigate erosion depending on the anticipated or observed severity of 
erosion, and in some cases silt fencing may be more than adequate. 

The implementation of sediment controls will not be limited to infrastructure improvements 
alone; the controls will form an integral part of the road system to mitigate erosion at all times 
of site operations. A water trailer will be used to control dust as required on the road system. 

3 Methodology 

This plan uses DFO pathways of effects, measures to avoid or mitigate against serious harm 
to fish and habitat, and professional judgment to determine where effects from erosion and 
sedimentation might occur and the appropriate mitigation measures to avoid or reduce these 
effects. Whenever possible, Englobe will seek to minimise disturbance to the environment by 
prioritising mitigation measures such as limiting the duration of in-water work, by restricting 
creek crossings throughout operations, and by prohibiting storing or dragging borrow material, 
construction materials or equipment within the watercourse. Englobe will employ erosion 
controls such as silt fences; coffer dams; and sediment basins, these controls will be used to 
divert flow away from the construction area and will never be used to fully obstruct water flow 
within the watercourse. Englobe will ensure that materials used in the watercourse are handled 
and treated in a manner to prevent the release or leaching of substances into the water that 
may be deleterious to fish. Englobe does not intend to use explosives during the course of this 
project.   

This ESCP is in effect during all phases of the Project, from the start of project set-up (including 
mobilization of equipment), through to the demobilization of project equipment. On-site 
activities, subsequent potential effects from these, and proposed mitigation measures for the 
Project are outlined in Table 1. All temporary erosion, sediment and drainage control measures 
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are to be implemented before any work begins and will be monitored on a daily basis and if 
required, repairs and maintenance will be undertaken immediately. 

Table 1: Project Activities, Potential Effects, and Proposed Mitigation Measures 

Activity Potential Effect Mitigation Measures 

Installation of 
new culverts, 
repair of 
causeway 

Removal of existing 
culverts may change 
channel morphology, 
stability, and cause 

entrainment of 
sediment 

► Englobe will install an inflatable cofferdam to redirect stream flow, within the 

watercourse, away from work area such that there is no obstruction to water 

flow in the watercourse. Prior to installation of the cofferdam, Englobe will 

implement sediment controls downstream to prevent the dispersion of any 

disturbed sediment from the dam installation. Depending on the conditions, 

other effective erosion and sediment control measures may be installed before 

starting work to prevent sediment from entering the water body 

► Material removed from the waterbody will be set aside and returned to the 

original location once construction activities are completed 

► Silt fencing will be used downgradient of the works  

► If shoreline or banks are destabilized, re-stabilize them immediately to prevent 

erosion and/or sedimentation 

► If replacement rock reinforcement/armouring is required to stabilize eroding or 

exposed areas, use appropriately-sized, clean rock. The rock will be installed 

at a similar slope to maintain a uniform bank/shoreline and natural 

stream/shoreline alignment 

Placement of fill 
and culverts in 
water during 
causeway 

repair 

Excess sediment 
enters watercourse 

 

► Englobe will install an inflatable cofferdam to redirect stream flow, within the 

watercourse, away from work area such that there is no obstruction to water 

flow in the watercourse.. Prior to installation of the cofferdam, Englobe will 

implement sediment controls downstream to prevent the dispersion of any 

disturbed sediment from the dam installation. Depending on the conditions, 

other effective erosion and sediment control measures may be installed before 

starting work to prevent sediment from entering the water body 

► Use silt boom or silt curtain for containing suspended sediment where in-water 

work is being performed 

► Place excavated material (such as bed material, scrap culverts and materials) 

above the high-water mark to prevent re-entry 

► Regularly inspect and maintain erosion and sediment control measures and 

structures during the course of construction 
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Activity Potential Effect Mitigation Measures 

Culvert 
replacement 
and new culvert 
installation 

Fish passage and fish 
habitat can be altered 

during isolation of 
work areas 

► Ensure that all in-water activities, or associated in-water structures, do not 

interfere with fish passage, constrict the channel width, or reduce flows, or 

result in the stranding or death of fish 

► Retain a qualified environmental professional to ensure appropriate protocols 

are applied, and applicable permits for relocating fish are obtained and to 

capture any fish trapped within an isolated/enclosed area at the work site and 

safely relocate them to an appropriate location in the same waters. Fish may 

need to be relocated again, should flooding occur on the site 

► Screen any water intakes or outlet pipes to prevent entrainment or 

impingement of fish. Entrainment occurs when a fish is drawn into a water 

intake and cannot escape. Impingement occurs when an entrapped fish is held 

in contact with the intake screen and is unable to free itself. Follow DFO 

guidelines for design and installation of intake end of pipe fish screens to 

protect fish  

Use of 
machinery in 
water 

The use of machinery 
in water for daily crew 

transport and for 
causeway 

reconstruction 
activities can lead to 

the deposit of 
deleterious 

substances (e.g., 
sediment, grease, oil) 
into the water which 

may affect fish health. 

► Machinery on-site will be in a clean condition and maintained free of fluid 

leaks, invasive species and noxious weeds 

► Machinery will not be left in the watercourse 

► Washing, refueling and servicing machinery and storage of fuel and other 

materials for machinery will be conducted a minimum of 100 m away from the 

ordinary high-water mark and in a manner to prevent any deleterious 

substances from entering the water 

► ATVs and mobile equipment will avoid steep banks at crossings 

► Temporary crossing sites will be established following DFO (2012) guidelines 

► No debris will be left on the surface of the watercourse crossings 

► Implement erosion control measures 

► Temporarily modified stream banks to establish the watercourse crossings will 

be returned to their original state 



MOULD BAY CAUSEWAY RECONSTRUCTION PROJECT 
EROSION AND SEDIMENT CONTROL PLAN - MAY 2019 

FINAL VERSION  
 

4 043-P-0018885-0-01-001-EN-R-0202-00 
 

 

Activity Potential Effect Mitigation Measures 

Excavation of 
borrow areas 

Excavation of borrow 
areas can cause soil 
to be exposed and 
subject to erosion 
through overland 

drainage and wind.  
Furthermore, 

excavations can fill 
with water, which may 

result in erosion 
and/or permafrost 

degradation.  

 

► Ensure the borrow area is properly surveyed and the limits of the BA is well 

identified, and create a buffer zone between the surveyed limits and the actual 

working zone, so that no material will be retrieved from outside the limits of the 

BA 

► Install silt fencing in adjacent watercourses or drainage ditches if required 

before any work gets underway  

► Remove the organic layer (if present) and place aside for use in 

decommissioning (this organic layer will aid in mitigating some of the soil 

exposure 

► Borrow material will be removed in 1 m (maximum) deep horizontal layers with 

a slight grade following the natural topography to promote drainage and 

prevent standing water 

► Excavator operator will maintain a strict two to one slope for all excavations 

within the borrow area and all stockpiled material. Maintaining these slopes will 

prevent sloughing of material within the borrow pit 

► Borrow area slopes will be built to direct and contain surface runoff 

► All  excavation, material pile and embankment slopes will maintain a minimum 

ration two to one vertical 

► If any water body is present near the excavation area, silt fencing will be 

installed immediately up-gradient from that water body in relation to the work 

site  

► If necessary, dust will be controlled by spraying water onto the surface 

► All mitigation measures will be installed prior to any excavation work 

commences; and,  

► Any additional mitigation measures will be implemented as necessary and 

maintained as required. 
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Activity Potential Effect Mitigation Measures 

Using the Haul 
Road (leading 
from causeway 
to Borrow Area) 
and road 
building  

Using equipment to 
access areas where 
there is no 
established roadway 
can cause rutting; 
using roads in 
disrepair and in need 
of upgrading can 
worsen ground 
conditions and cause 
sedimentation of 
nearby waterbodies 

► As much as possible, use defined roadways to reduce rutting and impact to the 

tundra 

► Offroad vehicle travel will not be conducted in areas without snow cover  

► Overland travel of vehicles or equipment shall be suspended at the first sign of 

rutting 

► new roadways, the organic layer will be removed, stockpiled and reinstalled at 

the end of the project to reduce the impact to the environment 

►  road to be designed to keep length and width to a minimum without sacrificing 

safety 

► upgrading of the roads will be done by hauling granular material to the worst 

sections and placing it in layers of 150mm with the excavator or bulldozer and 

then compacted to keep in place 

► Where necessary, the excavator will dig ditches along the existing roads to 

improve drainage 

► Replacement and/or installation of culverts to help in drainage 

► Installation of silt fences in periphery of waterbodies 

Temporarily 
Stockpiling of 
Material  

Stockpiled material is 
prone to erosion from 
wind or surface 
drainage (e.g. rain 
events) 

► Locate stockpiles a minimum of 50 m away from concentrated flows of 

stormwater, drainage courses, and inlets 

► Protect all stockpiles from stormwater run-on using temporary perimeter 

measures such as diversions, berms, sandbags, or other approved practice  

► To minimize erosion, track the surface of the stockpile using an excavator for 

instance 

► Wet the surface to minimize erosion and/ or cover with a tarp if the stockpile is 

inactive for a while 

 

 

 

 

4 Maintenance and Decommission 

During the remediation work activities, the Site Superintendent shall routinely monitor all active 
work areas for erosion and sedimentation and will inspect the erosion, sediment and drainage 
control measures on a daily basis. The Site Superintendent will immediately stop work activities 
if erosion and sedimentation measures need to be installed or fixed. All areas of concern will 
be properly attended to before work continues.  
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When a road ceases to be of any use, and upon authorization from the DR, the temporary 
culverts will be removed and prepared for shipment south. At water stream crossings, with the 
exception of the Station Creek crossing where the causeway will be reconstructed, granular 
material will be completely removed to allow water to flow freely. A grade of 10:1, or as 
otherwise specified by the DR, will be respected. Roads will be reshaped to match the 
surrounding topography and promote positive drainage with the dozer. Work will only 
commence after the appropriate placement of silt fencing. 

For borrow areas, once granular material production is finished and upon approval from the 
DR, the BA decommissioning will be carried out with a bulldozer, which will reshape the BA to 
fit the local topography and prevent standing water. Slopes on the sides of the BA will be 5:1 
maximum and if organic material has been previously removed, it will be replaced. 

Upon completion of the project, all erosion, sediment and drainage controls will be removed 
and shipped back south. The locations of site where control measures were installed will be 
approved by the Department Representative.  
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Appendix 1 Site Work Schedule 



N° % 
achev

Task Name Duration Start End

1 0% Project start-up 21 jrs Lun 19-04-22 Mar 19-05-21

27 0% Mobilization 74 jrs Lun 19-06-03 Ven 19-09-13

28 0% Phase 1 - Pre-Spring Freshet Airlift 28 jrs Lun 19-06-03 Jeu 19-07-11

52 0% Phase 2 - Post-Spring Freshet 33 jrs Mar 19-07-30 Ven 19-09-13

63 0% Site construction work 31 jrs Ven 19-08-02 Dim 19-09-15

64 0% Commencement of construction 0 jr Jeu 19-08-08 Jeu 19-08-08

65 0% Site Survey 21 jrs Ven 19-08-02 Lun 19-09-02

72 0% Borrow development and production 10 jrs Sam 19-08-03 Dim 19-08-18

73 0% Development of Borrow Source 1A 1 jré Sam 19-08-03 Dim 19-08-04

74 0% Production of granular material 14 jrsé Dim 19-08-04 Dim 19-08-18

75 0% Causeway Reconstruction 26 jrs Ven 19-08-09 Ven 19-09-13

76 0% Culvert replacement at 0+753 1 jré Ven 19-08-09 Sam 19-08-10

77 0% Culvert removal at 0+724 1 jré Ven 19-08-09 Sam 19-08-10

78 0% Existing road repair (0+600 to 1+047) 2 jrsé Ven 19-08-09 Dim 19-08-11

79 0% Placement of erosion and sediment control measures 1 jré Dim 19-08-11 Lun 19-08-12

80 0% Creek water diversion (installation of cofferdams) 1 jré Dim 19-08-11 Lun 19-08-12

81 0% Existing creek crossing (0+220 to 0+260) demolition 3 jrsé Lun 19-08-12 Jeu 19-08-15

82 0% Culvert installation and road construction at creek crossing (0+220 to 0+260) 4 jrsé Jeu 19-08-15 Lun 19-08-19

83 0% Culvert installation and road construction at creek crossing (0+160 to 0+180) 3 jrsé Lun 19-08-19 Jeu 19-08-22

84 0% Installation of geotextile (0+160 to 0+020) 8 jrsé Jeu 19-08-22 Ven 19-08-30

85 0% Installation of road subbase (0+160 to 0+020) 8 jrsé Jeu 19-08-22 Ven 19-08-30

86 0% Installation of road base (0+160 to 0+020) 8 jrsé Sam 19-08-24 Dim 19-09-01

87 0% Float time causeway reconstruction 12 jrsé Dim 19-09-01 Ven 19-09-13

88 0% Completion of construction 1 jr Ven 19-09-13 Ven 19-09-13

89 0% Site inspection for work completion 0 jr Ven 19-09-13 Dim 19-09-15

90 0% DR inspection 1 jré Ven 19-09-13 Sam 19-09-14

91 0% Corrections of deficiencies 1 jré Ven 19-09-13 Sam 19-09-14

92 0% Final inspection 1 jré Sam 19-09-14 Dim 19-09-15

93 0% Delivery of certificate of completion for site work 0 jr Sam 19-09-14 Sam 19-09-14

94 0% Site closure 5 jrs Sam 19-09-14 Dim 19-09-22

95 0% Closure of Borrow Source 1A 1 jré Sam 19-09-14 Dim 19-09-15

96 0% Camp decomissioning crew mobilization 1 jré Sam 19-09-14 Dim 19-09-15

97 0% Camp dismantling 6 jrsé Dim 19-09-15 Sam 19-09-21

98 0% Camp pad and general site regrading 2 jrsé Jeu 19-09-19 Sam 19-09-21

99 0% Site reinstatement of Temporary Storage Areas 1 jré Sam 19-09-21 Dim 19-09-22

100 0% Camp shutdown 0 jr Sam 19-09-21 Sam 19-09-21

101 0% DR inspection and approval 1 jré Sam 19-09-21 Dim 19-09-22

102 0% Demobilization 11 jrs Jeu 19-09-19 Sam 19-10-05

110 0% Post Field Season Submittals 11 jrs Sam 19-11-02 Lun 19-11-18

113 0% End of Project 0 jr Mar 20-03-31 Mar 20-03-31

08-08

09-13

09-13

09-14

09-21
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External Tasks

Project Summary
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Summary 

Mould Bay, located on Prince Patrick Island, is the site of 1 of 5 High Arctic Weather Stations 
constructed jointly by the American and Canadian governments in 1948. Along with Eureka, 
Resolute, Isachen and Alert, the Mould Bay Weather station allowed us to better understand 
the impact of Arctic weather systems on the rest of North America, overtime improving our 
ability to accurately predict weather in the south. Mould Bay is in one of the least accessible 
locations in Canada; inaccessible by sealift or icebreaker due to an ever-present ice pack, the 
site is only accessible by air, making it unique when compared to most government installations 
in the north.  

The site was manned until 1997 when it was replaced by an automated system. Since closure, 
the weather station has fallen under disrepair, including site buildings and infrastructure. The 
causeway connecting the weather station to the main airstrip has since washed out and is to 
be repaired as part of this project.  

Englobe Corporation (Englobe) was awarded the Mould Bay Causeway Reconstruction Project, 
in April 2019. The Client is Public Services and Procurement Canada (PSPC) and the Project 
owner is Environment and Climate Change Canada (ECCC). The project scope is to reconstruct 
approximately 400 meters of watercourses crossing roadway, crossing the Station River, 
connecting the former Mould Bay Weather Station infrastructure and causeway to the airstrip.  
It will consist of mobilization and demobilization of personnel, equipment, support facilities and 
materials, installing and operating temporary camp facilities, upgrading of site roads, repairing 
the existing causeway, installing culverts to build a watercourse crossing, dewatering and 
regrading of areas designated for soil removal and developing borrow sources, construction of 
engineered soil covers, soil excavation, collection and off-site disposal of wastes. Equipment 
and supplies will be mobilized before the spring freshet, in June 2019, and the field work is 
slated to begin in August 2019 and end in September 2019. 
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1 Introduction 

This Pit Development Plan (PDP) developed for the Mould Bay Causeway Reconstruction 
Project is heavily based on the PDP produced by Public Works and Government Services 
Canada (PWGSC) in the context of the Land Use Permit and Water License Application 
process. The PDP provides direction for minimizing or preventing environmental impacts from 
activities related to the removal of borrow fill from Source 1A/2 to support the repair of roads 
and the causeway at Mould Bay, NT. This PDP was developed in accordance with the 
Government of Northwest Territories Northern Land Use Guidelines – Pits and Quarries (GNWT 
updated). 

2 Site Conditions 

The location of Source 1A/2 in relation to the Mould Bay High Arctic Weather Station is provided 
in Figure 1 in Appendix 1. A field-based evaluation of site conditions was conducted in August 
2018 (Geotechnical Assessment Report, Stantec 2018). Grain size analysis from test pits in 
Source 1A/2 indicate gravel-dominated material with sand and silt. While these borrow sources 
were delineated separately, they are considered a single source for goal of extraction.  
 
Borrow Sources 1A/2 are within continuous permafrost, with a maximum active layer (thaw 
depth) of approximately 25 cm. Drainage is considered good, with no ponding at Source 1A. 
Ponded water was noted at several locations at Source 2 and some signs of patterned ground 
polygons were noted at the site.  
 
Borrow Source 1A is a gravel pit west of the lower dam and contains deposits of gravel, sand, 
and friable, poor quality shale rock. The material is classified as poorly graded gravel (GP-GM) 
with silt and sand in accordance with the USCS.  This borrow source is mainly located within 
100m of the adjacent water body and the land use permit does not allow “to conduct a quarry 
operation within 100 meters of the Ordinary High Water Mark of any Watercourse, unless 
otherwise authorized in writing by the Inspector.” Englobe intends to use Borrow Source 1A 
once the written authorization of the Inspector is received. 
 
Borrow Source 2 is located adjacent to, and northwest of Borrow Source 1A and contains 
deposits of sand and gravel with frequent angular to rounded gravel and cobbles. The material 
is classified as silty gravel with sand (GM) to silty sand with gravel (SM) in accordance with the 
USCS. The materials contain a higher quantity of fines (silt and clay size particles) and organic 
material was noted at the ground surface at some locations, primarily at the east limit of the 
borrow source. Since this is an undeveloped source, the quarrying will be carried at least 100 
meters away for any watercourse, as dictated by the Land Use Permit. 
 

3 Site Design 

3.1 Access 

Borrow Source 1A/2 is accessible by the haul road connected to the main weather station; 
however, the haul road needs repairs prior to its use by vehicles during summer, due to severe 
rutting, destabilized slopes and washouts. Borrow will be used to repair the haul road along its 
length from Source 1A/2 to the causeway.   
 

3.2 Water Management 

Source 1A currently has adequate drainage, and no ponding is currently noted at the site. No 
evidence of thermokarst was observed at the site. Source 2 is higher in elevation and has some 
observed ponding in lower relief areas. Water can be directed from Source 1A to a lower basin, 
which drains away from the impounded waterbody to the east of the source.  
 
Water to be managed on site consists of runoff from precipitation and spring melt, and meltwater 
from extracted material. Due to the observed low ice content of material, meltwater is expected 
to have minimal contribution to site runoff.  
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3.3 Geochemical Properties 

The Acid Rock Drainage (ARD) potential of the granular material at Mould Bay was evaluated 
by Stantec Consulting Ltd. Two representative samples from Source 1A and Source 2 were 
tested for acid-base accounting (ABA) in a certified laboratory to evaluate ARD potential of the 
material. 

Paste pH of the samples are neutral to slightly alkaline (Table 1) demonstrating that samples 
do not currently generate acid. Sulfur content in both samples is below detection limit indicating 
for very low content of sulfides, which are sources of potential acidity. Acid Potential (AP) values 
in Table 1, were calculated assuming a half of the detection limit for total sulfur in the samples 
(0.01 wt%). Evaluation of future ARD risk was based on Neutralization Potential Ratio (NPR) 
calculated as Modified Sobek Neutralization Potential (NP) divided by AP. Rock is considered 
Potentially Acid Generating (PAG) if NPR values are less than 1, uncertain for NPR values 
between 1 and 2, and non-PAG for NPR values greater than 2 (Price 2009). From 2 samples, 
one is non-PAG and another one has uncertain ARD potential. Ratio of Average NP to average 
AP is 4.2 indicating that resulting mixture is non-PAG. It can be concluded that ARD risk is low 
based on undetectable sulfides and the mixture of samples being non-PAG. No additional 
mitigation is needed. 

Table 1: ABA Test Results for Borrow Source 1A 

 
Sample 

ID 
Paste pH Total S 

Acid  Potential 
(AP) 

Mod. ABA 
Neutralization 
Potential (NP) 

Neutralization 
Potential Ratio 

(NPR) 

 Units pH Units Wt % Kg CaCO/T KgCaCO3/T N/A 

Source IA BS-3 8.16 <0.02 0.3 7.5 25.0 

Source 2 BS-5 7.29 <0.02 0.3 0.3 1 

Average 7.73 0.01 0.3 3.9 4.2 

Detection Limits 

Table_text 

N/A 0.02 0.6 0.1 0.1 

Notes:         

Acid Generation Potential = Total Sulphur *31.25 

Mod. ABA Neutralization Potential - MEND Acid Rock Drainage Prediction Manual, MEND Project 1.16.1b (pages 6.2-11 to 
17), March 1991.   

Values in italics were calculated using half detection limit.   

Average NPR was calculated as Average NP/Average NP 

 

3.4 Timing 

The extraction of borrow material will begin when we mobilize to site in July. Extracted material 
will be placed in stockpiles to promote ease of loading into the dump truck.  

The extraction of material is limited by the type of equipment able to access the site. Material 
is expected to be extracted in small quantities to the depth of the thawed surface over the entire 
area of the borrow source to be developed.  

Extraction will be done using the bucket of the excavator and placed in stockpiles. Stockpiled 
material will then be screened, if necessary, and placed in stockpiles to be loaded into the dump 
truck. The operations will be carried out during normal work hours, from 7am to 7pm. 

4 Site Development 

Clearing of vegetation is expected to be negligible at Borrow Source 1A as this area is already 
developed. At Source 2, a thin layer of organic material may be present. This material will be 
scraped and stockpiled for site rehabilitation if it is developed to produce material.   

5 Operations 

Borrow removal will begin once ground begins to thaw in July. Material will be ripped from the 
surface using an excavator. The material will be extracted from the entrance of the borrow area, 
progressing towards the north end of the area, as surface material thaws. The need to develop 
Source 2 will be determined once development starts. Figure 2 of Appendix A presents the 
sequence of development, stockpiles location and the drainage direction. 
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Material will not be processed (crushed). Material from windrows/stockpiles will be hauled to 
the areas of the haul road that need repair, progressively working towards the causeway.  

A total of 4,500 m3 of material is expected to be extracted from Source 1A/2, to a depth of 
approximately 1 m.  

 

6 Reclamation and Closure 

Source 1A/2 may be used for future site remediation activities. As such, the source will not be 
fully reclaimed. The objective of progressive reclamation will be to leave the site in a condition 
that is safe for people and wildlife, and to minimize permafrost degradation.   

Ditching or baffles will be used to direct surface drainage away from waterbodies. No active 
revegetation of the site is planned, with the exception of the placement of the previously 
removed vegetative cover, if applicable. 

 

7 Summary of Environmental Management 

A summary of mitigation to apply to material extraction and related activities at Source 1A/2 is 
provided in Table 2. These are to be applied in conjunction with other environmental 
management plans, notably: 

► Spill Contingency Plan; 

► Wildlife Management Plan; and, 

► Erosion and Sediment Control Plan. 
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► Table 2: Potential Effects, and Proposed Mitigation Measures for Borrow Area Development 

Activity Potential Effect Mitigation Measures 

Excavation of 
borrow areas 

Excavation of borrow 
areas can cause soil 
to be exposed and 
subject to erosion 
through overland 

drainage and wind.  
Furthermore, 

excavations can fill 
with water, which may 

result in erosion 
and/or permafrost 

degradation.  

 

 Ensure the borrow area is properly surveyed and the limits of the BA 

are well identified, and create a buffer zone between the surveyed 

limits and the actual working zone, so that no material will be 

retrieved from outside the limits of the BA 

 All mitigation measures will be installed prior to any excavation work 

commences 

 Install silt fencing in adjacent watercourses or drainage ditches if 

required before any work gets underway  

 Remove the organic layer (if present) and place aside for use in 

decommissioning (this organic layer will aid in mitigating some of the 

soil exposure. 

 Minimize area of new disturbance 

 No vegetation will be removed within 100 m of a waterbody  

 Borrow material will be removed in 1 m (maximum) deep horizontal 

layers with a slight grade following the natural topography to promote 

drainage and prevent standing water. 

 Excavator operator will maintain a strict one to one slope for all 

excavations within the borrow area and all stockpiled material. 

Maintaining these slopes will prevent sloughing of material within the 

borrow pit. 

 If any water body is present near the excavation area, silt fencing will 

be installed immediately up-gradient from that water body in relation 

to the work site.  

 If necessary, dust will be controlled by spraying water onto the 

surface 

 Any additional mitigation measures will be implemented as 

necessary and maintained as required 

 No excavation will occur within 100 m of a waterbody, unless 

authorized by the Inspector  

 The prevention of, and response to spills will be in accordance with 

the Spill Contingency Plan  

 Maintain positive site drainage where practicable 

 Prevent water accumulation in the excavation 

 Direct meltwater and drainage water away from watercourses  

 Install baffles where required to minimize erosion from meltwater 

 No blasting will be allowed for material extraction 
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Activity Potential Effect Mitigation Measures 

Using the Haul 
Road (leading 
from the 
causeway to 
Borrow Area) 
and road 
building  

Using equipment to 
access areas where 
there is no 
established roadway 
can cause rutting; 
using roads in 
disrepair and in need 
of upgrading can 
worsen ground 
conditions and cause 
sedimentation of 
nearby waterbodies 

 As much as possible, use defined roadways to reduce rutting and 

impact to the tundra. 

 Haul road will be repaired prior to hauling material 

 New roadways to access borrow area: the organic layer will be 

removed, stockpiled and reinstalled at the end of the project to 

reduce the impact to the environment. 

  Road to be designed to keep length and width to a minimum without 

sacrificing safety 

 Upgrading of the roads will be done by hauling granular material to 

the worst sections and placing it in layers of 150 mm with the 

excavator or bulldozer and then compacted to keep in place. 

 Installation of silt fences in periphery of waterbodies 

Temporarily 
Stockpiling of 
Material  

Stockpiled material is 
prone to erosion from 
wind or surface 
drainage (e.g. rain 
events) 

 Locate stockpiles a minimum of 15 m away from concentrated flows 

of storm water, drainage courses, and inlets 

 Material piles slopes to be 2:1 minimum 

 Protect all stockpiles from stormwater run-on using temporary 

perimeter measures such as diversions, berms, sandbags, or other 

approved practice  

 To minimize erosion, track the surface of the stockpile using an 

excavator for instance 

 Wet the surface to minimize erosion and/ or cover with a tarp if the 

stockpile is inactive for a while. 
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Appendix 1: Drawings 
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