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1 INTRODUCTION 

1.1 Purpose 

This Pit Development Plan (PDP) is provided to support applications for authorizations from the 

Government of the Northwest Territories Department of Lands (DOL) to develop and operate Borrow 

Source 312 West for the purpose of construction of the Inuvik to Tuktoyaktuk Highway (ITH). The Borrow 

Source 312 West PDP describes objectives and methods for undertaking pit operation in an efficient and 

environmentally acceptable manner, and to undertake reclamation in accordance with applicable regional 

and territorial legislation and guidelines. The PDP describes the aspects of managing environmental 

impacts at Borrow Source 312 West from the start of operations to final reclamation. The plan is 

complementary to terms and conditions contained in previous ITH borrow source authorizations issued by 

Aboriginal Affairs and Northern Development Canada (AANDC), and now administered by DOL. 

The Borrow Source 312 West PDP is prepared in accordance with guidance provided by the Inuvialuit 

Land Administration (ILA) and Indian and Northern Affairs Canada (INAC) in the Inuvialuit Settlement 

Region Granular Resources Management Plan (2005).  

 





Construction of Inuvik to Tuktoyaktuk Highway: Pit Development Plan
Borrow Source 312 West

Section 2: Deposit Description 
December 2015 

 

 
Final 2-1 

 

2 DEPOSIT DESCRIPTION 

2.1 Topographic Map 

The topography of Borrow Source 312 West is illustrated in Figure 2-1, which uses LiDAR imagery. 

Borrow Source 312 West is approximately 68 km southeast of Tuktoyaktuk, and 350 m northwest of 

kilometer post (KP) 57 of the ITH alignment (see Appendix A, page 3).  

2.1.1 Surficial Geology and Landforms 

Borrow Source 312 West is the largest of several well-developed fluvial terraces located along the north 

side of the Hans Creek Valley. The Inuvik to Tuktoyaktuk Highway 2014 Geotechnical Investigation: 

Borrow Source 312 West Summary Report (KAVIK-STANTEC 2014a) describes the borrow source as 

approximately 2 km long and 200-250 m wide, and is approximately 10-12 m in elevation above Hans 

Creek. 

The ground surface over most of Borrow Source 312 West is flat to gently undulating, with a few areas 

gently sloping towards Hans Creek. The slope below the southern edge of the terrace is steep (40 – 60% 

slope), and ranges in height from 3-8 m. Based on local topography, the material thickness is believed to 

be approximately 10-12 m. No exposures of bedrock are present within 2 km of the borrow source. 

The texture of the surface material varies throughout the borrow source. Layering and interbedding of 

layers of gravel, sand and silt are common. 

Local drainage conditions range from well to moderately-well drained throughout most of the site. An area 

near the centre of Borrow Source 312 West is moderate to poorly drained with a small pond or lake that 

drains towards Hans Creek. There are also a series of small shallow ponds north of the borrow source, 

which are surrounded by poorly drained terrain. 

Polygonal ground and ice-wedges are present throughout the borrow source area, especially along the 

northern edge of the borrow source near the poorly drained terrain. Ground ice is present in several forms 

within the material that makes up the terrace (KAVIK-STANTEC 2014a). 
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2.2 Test Hole Locations and Descriptions 

Borrow Source 312 West was initially investigated in 1974 by Klohn Leonoff Consultants Ltd. (KLCL) as 

part of a granular material inventory program conducted in the Parsons Lake area for Gulf Oil Canada 

Ltd. (see Appendix B.1). Parsons Lake Sources 1 and 2 (KLCL 1974) correspond to Borrow Source 312 

West. A total of 98 boreholes were drilled in the Borrow Source 312 West area in 1974. KLCL identified 

the granular material in this area was composed of gravel and sand with trace amounts of silt and 

cobbles, and would provide good quality fill for the construction of roadways or general site work.  

A field geotechnical investigation was completed by KAVIK-STANTEC between March 29 and April 1, 

2014 to prove the quality, quantity and extent of the borrow material at Borrow Source 312 West (see 

Appendix B.2). Thirty boreholes were drilled within Borrow Source 312 West during the KAVIK-STANTEC 

investigation (see Figure 2-2).  

The initial borehole layout for the KAVIK-STANTEC investigation was developed from reviewing the 

results of the KLCL granular material inventory conducted in the Borrow Source 312 West. Changes to 

the final borehole layout were made in the field due to environmental, geological or archaeological 

considerations, to avoid areas where terrain/slopes greater than 10% restricted equipment access, or to 

prove areas showing greater potential for granular material. During the investigation, boreholes were 

drilled at depths ranging from 1.2 to 12.2 m. Each borehole was assumed to be indicative of subsurface 

conditions within a 60 m radius around that borehole. 

2.3 Summary of Test Hole Results 

The methods for investigation and soil classification, and all borehole logs, are included in the KAVIK-

STANTEC geotechnical investigation report (see Appendix B.2). The following sections describe the 

various types of borrow materials encountered in Borrow Source 312 West. 

2.3.1 Type of Material 

Information on the type of material encountered at Borrow Source 312 West is summarized from the 

KAVIK-STANTEC report (see Appendix B.2). 

The materials encountered in the boreholes at Borrow Source 312 West were highly variable and were 

comprised of (in order of most prevalent to least prevalent): sand, gravel, clay, and silt. Observed organic 

materials were limited to surficial topsoil and peat material present throughout most of the borrow source.  

2.3.1.1 Sand 

Sand was the predominant material encountered in Borrow Source 312 West. Sand was encountered in 

twenty-seven of the thirty boreholes, at depths ranging from near the surface (at boreholes 312-05, 312-

09, 312-10, 312-14, 312-15, 312-17, 312-19, 312-20, 312-22 and 312-25) to 9.5 m (at borehole 312-02). 

The thickness of the sand ranged from 0.4 m (at borehole 312-01) to greater than 10.7 m (at borehole 

312-09).   
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The composition of the sand was widely varied, ranging from well-graded to poorly-graded and containing 

variable amounts of gravel, silt and clay. The most predominant type of sand encountered was Silty Sand, 

followed by (in order of occurrence) Poorly-graded sand, Clayey Sand, and Well-graded sand. 

Visible and non-visible ice were inferred/observed in the sand layers. Visible ice includes ice formations 

less than 2.5 cm thick, ice crystals, and ice coatings on soil particles. Non-visible ice occurs in the pore 

spaces between soil particles. Visible ice was observed to include individual ice inclusions ranging from 

1% to 60% ice by volume. Non-visible ice was inferred to range from poorly-bonded to well-bonded with 

excess ice.  

Moisture content in the sand ranged from 14% to 77%. 

2.3.1.2 Gravel 

Gravel was the second most prevalent material encountered in Borrow Source 312 West. Gravel was 

encountered in twenty-four of the thirty boreholes, at depths ranging from near the surface (at boreholes 

132-02, 132-03, 132-06, 132-07, 132-11, 132-13, 132-21, 132-24, 132-27, 132-28, 132-29, and 132-30) 

to 6.1 m (at borehole 132-14). The thickness of the gravel ranged from 0.6 m (at borehole 312-15) to 

greater than 9.0 m (at borehole 312-03). 

The composition of the gravel ranged from well-graded to poorly-graded, containing variable amounts of 

sand, silt and clay. The most predominant type of gravel encountered in Borrow Source 312 West was 

Well-Graded Gravel, followed by (in order of occurrence) Poorly-Graded Gravel and Silty Gravel. 

One borehole noted the inclusion of visible ice with a content of 40% ice by volume (borehole 312-16). 

Non-visible ice was inferred in the gravel layers, ranging from poorly-bonded to well-bonded with no 

excess ice. Two boreholes recorded unfrozen material with the potential for seepage (boreholes 312-03 

and 312-05).  

Moisture content in the gravel ranged from 3% to 29%. 

2.3.1.3 Clay 

Clay was the third most prevalent material encountered in Borrow Source 312 West. Clay was 

encountered in ten of the thirty boreholes, at depths ranging from near the surface (at boreholes 312-04, 

312-12, 312-16, 312-18 and 312-23) to 6.1 m (at borehole 312-15). The thickness of the clay ranged from 

0.25 m (at borehole 312-23) to greater than 1.5 m (at borehole 312-15). 

The most common type of clay encountered in Borrow Source 312 West had high plasticity (Fat Clay) 

with trace sands, silts and gravels. The next most common types of clay encountered were Fat and Lean 

Clay with sand, Fat and Lean Clay with gravel and Sandy Clay. 

Visible and non-visible ice were inferred/observed in the clay layers. The visible ice was observed to 

include individual ice inclusions ranging from 10% to 60% ice by volume. The non-visible ice was inferred 

to range from poorly-bonded to well-bonded with excess ice.  

Moisture content in the clay ranged from 24% to 94%. 
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2.3.1.4 Silt 

Silt was the least common material within Borrow Source 312 West, being encountered in eight of the 

thirty boreholes, at depths ranging from near the surface (at boreholes 312-01, 312-08 and 312-18) to 

4.6 m (at borehole 312-26). The thickness of the silt ranged from 0.9 m (at borehole 312-18) to greater 

than 3.1 m (at boreholes 312-21 and 312-27). 

The silt was typically of low-plasticity to non-plastic, containing variable amounts of gravel and sand. The 

predominant type of silt encountered in Borrow Source 312 West was Sandy Silt, followed by Silt with 

Sand and Silt.  

Visible and non-visible ice were inferred/observed in the silt layers. The visible ice was observed to 

include individual ice inclusions ranging from 5% to 40% ice by volume, and the non-visible ice was 

inferred to range from poorly-bonded to well-bonded with excess ice. 

Moisture content in the silt ranged from 22% to 48%. 

2.3.1.5 Ground Ice 

Massive ice (ice greater than 2.5 cm thick) was encountered in four of the thirty boreholes, at depths 

ranging from 0.3 m below the surface (at borehole 312-23) to 10.1 m (at borehole 312-11). The thickness 

of the massive ice ranged from 0.1 m (at borehole 312-10) to 1.5 m (at borehole 312-23 and 312-26). The 

massive ice was noted to contain varying amounts of different material types within it. The predominant 

material type was Ice with Sand, followed by Ice with Clay, and Ice with Organics. 

Ice that was not massive was also present in the borrow material in the form of visible ice and non-visible 

ice, identified as per ASTM D4083, the Standard Practice for Description of Frozen Soils. The types of ice 

were identified and the ice content volume was initially estimated during the field investigation. Moisture 

content of frozen samples was determined in the laboratory and the ice content volume was determined 

using correlations between moisture content and ice content. The visible and non-visible ice found at 

Borrow Source 312 West has been described in Sections 2.3.1.1 to 2.3.1.4. 

2.3.1.6 Organics 

Organic material, consisting primarily of peat or topsoil with rootlets and sand, were observed in twenty-

five of the thirty boreholes drilled at Borrow Source 312 West. The organics were observed at the surface 

and continued to depths ranging from 0.1 m to 1.5 m (at boreholes 312-12, 312-24 and 312-30).  

Peat and topsoil at boreholes were limited to the upper 0.1 m to 0.2 m, with the exception of borehole 

312-30, where 1.5 m of organic material was found. 
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2.3.2 Quality and Use of Material 

2.3.2.1 Material Quality 

The quality of the materials encountered during the March 29 to April 1, 2014 borrow source investigation 

were assessed based on grain size analysis (using sieves and/or hydrometer), ice/moisture content, 

Atterberg limits, petrographic designation, Los Angeles (LA) abrasion testing and/or intended use. The 

materials were also classified in accordance with the INAC methodology for classification of granular 

materials (see KAVIK-STANTEC 2014a). The results of the material quality assessment are summarized 

in this section from the KAVIK-STANTEC (2014a) REPORT (see Appendix B.2). 

The methodology for material quality classification is further discussed in Section 2.2 of KAVIK-

STANTEC’s (2014a) geotechnical investigation report (see Appendix B.2).  

CLASS 1  

Class 1 (Excellent) material was encountered in five of the thirty boreholes in Borrow Source 312 West at 

depths ranging from 0.1 m below the surface (at boreholes 312-02, 312-13 and 312-28) to 3.0 m (at 

borehole 312-02). The thickness of the Class 1 material ranged from 1.6 m (at borehole 312-21) to 6.3 m 

(at borehole 312-02). 

The Class 1 material was identified by grain size analyses results (well-graded gravels and sand with less 

than 5% fines). Petrographic examination was completed on two samples of Class 1 material and LA 

abrasion testing was completed on sample of Class 1 material. 

CLASS 2  

Class 2 (Good) material was encountered in seventeen of the thirty boreholes, at depths ranging from 

0.1 m below the surface (at boreholes 312-10, 312-11 and 312-22) to 5.8 m (at borehole 312-09). The 

thickness of the Class 2 material ranged from 0.6 m (at borehole 312-16) to 10.6 m (at borehole 312-14). 

The Class 2 material was initially identified by grain size analyses results (graded sands and gravels with 

less than 10% fines). Two samples of Class 2 material were tested to determine the Petrographic Number 

and LA abrasion value, and one composite sample of Class 2 and Class 3 material was tested for LA 

abrasion loss. The single samples and composite sample were determined to satisfy the INAC Class 1 

criteria for Petrographic Number (less than 160) and LA abrasion loss (less than 35%). 

CLASS 2*  

A proposed sub-classification “Class 2*” is used to describe Class 3 materials that have been identified as 

being able to meet Class 2 requirements with additional processing. 

Class 2* materials were encountered in eight of the thirty boreholes. The Class 2* materials were 

encountered at depths ranging from 0.2 m below the surface (at borehole 312-20) to 2.7 m (at borehole 
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312-26 and 312-29). The thickness of the Class 2* material ranged from 1.3 m (at borehole 312-01) to 

6.1 m (at borehole 312-30). 

The Class 2* material was originally designated as a Class 3 material but was upgraded to Class 2* 

based on a review of the laboratory testing results. Each layer of Class 2* material was identified by grain 

size analysis results (graded sand and gravel with less than 10% fines). No petrographic or LA abrasion 

testing was completed on Class 2* material. 

CLASS 3  

Class 3 (Fair) materials were encountered in twenty-one of the thirty boreholes, at depths ranging from 

surface (at boreholes 312-07, 312-09 and 312-19) to 9.3 m (at borehole 312-02). The thickness of the 

Class 3 material ranged from 0.4 m (at borehole 312-01) to 6.7 m (at borehole 312-16). 

Class 3 material was initially identified by grain size analysis results (poorly graded sands and gravels 

with less than 20% fines). As noted in the Class 2 discussion above, a composite sample of Class 2 and 

Class 3 material was examined/tested to determine a Petrographic Number and LA abrasion value.  The 

Petrographic Number and LA abrasion loss on samples from 312 West meet the INAC criteria for Class 1. 

CLASS 4 

Class 4 (Poor) materials were encountered in twenty-one of the thirty boreholes, at depths ranging from 

at surface (at borehole 312-08) to 8.2 m (at borehole 312-04). The thickness of the Class 4 material 

ranged from 0.3 m (at borehole 312-23) to greater than 4.6 m (at borehole 312-15). Identification of the 

Class 4 material was by grain size analysis results (more than 20% fines) and a natural moisture content 

greater than 20%). 

SUPPLEMENTAL DATA 

Data from thirty-seven of the ninety-eight boreholes in the KLCL granular material inventory (see Figure 

2-3) were used to supplement the volume estimates completed by KAVIK-STANTEC for Borrow Source 

312 West.  Due to some uncertainty in determining the precise location of the boreholes from the maps 

provided in the KLCL report, the radius used to be indicative of the subsurface conditions for the KLCL 

boreholes was 30 m. 

A summary of the material types encountered in the thirty-seven KLCL boreholes is provided in Table 2-1. 

Furthermore, the material is also classified according to the INAC Quality Classification of Granular 

Materials and summarized in Table 2-2. 
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Table 2-1 KLCL Supplemental Data – Summary of Material Types 

Material 
Type 

Description 

Gravel 

• Most prevalent, found in thirty-six of the thirty-seven boreholes  

• Encountered at depths ranging from 0.1 m (KLCL 2-123) to 6.4 m (KLCL 2-2) 

• Thickness of gravel ranged from 0.5 m below the surface (KLCL 2-261) to greater than 17.4 m 
(KLCL 1-58) 

• Ranged from well-graded to poorly-graded, contained variable amounts of sand, silt and clay. 
Cobbles were observed 

Silt 

• Second most prevalent, found in thirty-four of the thirty-seven boreholes  

• Encountered at surface in twenty-nine of the thirty-four bore holes, and at a maximum depth of 
7.9 m (KLCL 1-60) 

• Thickness of silt ranged from 0.1 m below the surface (KLCL 1-63) to 8.2 m (KLCL 1-50) 

• Composition was Silt and Sand, and varying amounts of sand, gravel and clay were observed 

Sand 

• Third most prevalent, found in twenty-two of the thirty-seven boreholes  

• Encountered at depths ranging from 0.1 m below the surface (KLCL 2-118) to 10.7 m (KLCL 1-61) 

• Thickness of sand ranged from 0.6 m (KLCL 1-50, 1-63 and 2-266) to 10.4 m (KLCL 2-1) 

• Most common component in the sand was silt, although varying amounts of silt, clay and gravel 
were observed 

Clay 

• Least common material, found in six of the thirty-seven boreholes  

• Encountered at depths ranging from 0.2 m below the surface (KLCL 1-51) to 5.8 m (KLCL 2-1) 

• Thickness of clay ranged from 0.9 m (KLCL 2-262 and 2-275) to 3.7 m (KLCL 2-261) 

• Clay typically contained trace silt, and varying amounts of sand, silt and gravel 

Ice 

• Ice was found in five of the thirty-seven boreholes  

• Encountered at depths ranging from 0.3 m below the surface (KLCL 1-64) to 8.5 m (KLCL 1-60) 

• Thickness of ice ranged from 0.2 m (KLCL 2-3) to 1.8 m (KLCL 1-60) 

• Ice typically did not contain additional material, although ice with silt inclusions and ice with sand 
inclusions were observed within the ice deposits 

Organic 
Material 

• Peat was found in eight of the thirty-seven boreholes  

• Encountered at the surface in all eight boreholes, reaching a maximum depth of 1.1 m (KLCL 2-266) 

• Thickness of peat ranged from 0.2 m (KLCL 2-265) to 1.1 m (KLCL 2-266) 

 

Table 2-2 KLCL Supplemental Data – INAC Quality Classification 

INAC 
Classification1 

Description 

Class 1 

• Found in thirteen of the thirty-seven boreholes  

• Encountered at depths ranging from 0.3 m below the surface (KLCL 1-61, 1-65, 1-127) to 3.2 m 
(KLCL 2-259) 

• Thickness ranged from 0.3 m (KLCL 2-127) to 10.4 m (KLCL 1-61) 

• Identified by grain size analyses results (less than 5% fines), no Petrographic Number or LA 
abrasion testing were completed 
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Table 2-2 KLCL Supplemental Data – INAC Quality Classification 

INAC 
Classification1 

Description 

Class 2 

• Found in twenty-six of the thirty-seven boreholes  

• Encountered at depth ranging from 0.1 m below the surface (KLCL 2-123 and 2-260) to 11.6 m 
(KLCL 1-61) 

• Thickness ranged from 0.6 m (KLCL 1-63) to 17.4 m (KLCL 1-58) 

• Identified by grain size analyses results (less than 10% fines), no Petrographic Number or LA 
abrasion testing were completed 

Class3 

• Found in seventeen of the thirty-seven boreholes  

• Encountered at depths ranging from 0.2 m below the surface (KLCL 1-10, 2-119 and 2-261) to 
6.4 m (KLCL1-50 and 2-2) 

• Thickness ranged from 0.5 m (KLCL 2-261) to 4.9 m (KLCL 1-62) 

• Identified by the grain size analyses results (less than 20% fines), no Petrographic Number or 
LA abrasion testing were completed 

Class 4 

• Found in thirty-five of the thirty-seven boreholes  

• Encountered at the surface in twenty-nine boreholes and at a maximum depth of 10.7 m (KLCL 
1-61) 

• Thickness ranged from 0.1 m (KLCL 2-260) to 10.9 m (KLCL2-1) 

• Contained more than 20% fines and a natural moisture content greater than 20% 

Note: 
1 The Class 2* designation was not used for the results from the KLCL boreholes due to the lack of testing beyond 

grain size analyses and moisture content  

MATERIAL VOLUME ESTIMATION 

Material volumes for each INAC Class and general Unified Soil Classification System (USCS) soil type 

(gravel, sand, silt or clay) were estimated based on the borehole logs and laboratory testing results from 

the KAVIK-STANTEC (2014a) Borrow Source 312 West geotechnical investigation, as well from the 

results of the KLCL granular material inventory (1974). 

The methodology for material volume estimation, including how the area of influence for each borehole 

was determined, is discussed in Section 2.4 of the KAVIK-STANTEC geotechnical investigation report 

(see Appendix B.2).  

Table 2-3 provides a summary of the material volume estimates for Borrow Source 312 West based on 

the investigations completed by KAVIK-STANTEC, while Table 2-4 provides a summary of the estimated 

material volume derived from the data presented in the KLCL report. Table 2-5 provides a summary of the 

total material volume estimate for Borrow Source 312 West using both the KAVIK-STANTEC and KLCL 

data. Material estimates from the KLCL data were included for boreholes that were not within 60 m of a 

borehole drilled during the KAVIK-STANTEC investigation Furthermore, the areas for volumes estimated 

within 30 m of the KLCL boreholes did not overlap with the KAVIK-STANTEC volume estimates. 

Because the material volume estimation is based upon the material identified within a specific radius of 

each borehole included in the estimation, rather than the entire deposit area for Borrow Source 312 West, 

it is anticipated that the material availability will be greater than estimated. 
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Table 2-3 Borrow Source 312 West – KAVIK-STANTEC Material Volume Estimates 

INAC 
Classification 

General Soil Type Material Volume Estimate 
(m3) 

Total Volume Estimate 
(m3) 

1 
Gravel 87,100 

97,900 
Sand 10,800 

2 
Gravel 476,600 

667,600 
Sand 191,000 

     2*(1) 
Gravel 139,250 

222,150 
Sand 82,900 

3 
Gravel 46,900 

389,550 
Sand 342,650 

4 Various 424,300 424,300 

Note:   
(1) Class 2* is Class 3 material that can be processed to meet the specifications of Class 2 material 

 

Table 2-4 Borrow Source 312 West – KLCL Material Volume Estimates 

INAC 
Classification 

General Soil Type Material Volume Estimate 
(m3) 

Total Volume Estimate 
(m3) 

1 
Gravel 100,600 

104,050 
Sand 3,450 

2 
Gravel 176,600 

199,600 
Sand 23,000 

3 
Gravel 30,350 

79,000 
Sand 48,650 

4 Various 224,650 224,650 

 

Table 2-5 Borrow Source 312 West – Total Material Volume Estimates 

INAC 
Classification 

General Soil Type Material Volume Estimate 
(m3) 

Total Volume Estimate 
(m3) 

1 
Gravel 187,700 

201,950 
Sand 14,250 

2 
Gravel 653,200 

867,200 
Sand 214,000 

     2*(1) 
Gravel 139,250 

222,150 
Sand 82,900 

3 
Gravel 77,250 

468,550 
Sand 391,300 

4 Various 648,950 648,950 

Note:   
(1) Class 2* is Class 3 material that can be processed to meet the specifications of Class 2 material 
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2.3.2.2 Use of Material  

Based on information obtained during the geotechnical investigations of Borrow Source 312 West, both of 

the two large deposit areas, delineated for Borrow Source 312 West as shown in the figures, will be 

developed over the life of the source.  

Borrow Source 312 West will be used for two years (Years 3 and 4 of ITH Construction) as a source of 

embankment material and surfacing material for the construction of the ITH. It will also be used as a 

source of maintenance material during the first 10 years of the operation of the ITH.  

For construction purposes, up to 900,000 m3 of material will be extracted from the two large borrow 

source areas.  

Up to approximately 700,000 m3 of construction material will be extracted from the west borrow source 

area during the first year of development (Winter 2015/2016), and approximately an additional 

200,000 m3 will be extracted from the west borrow source area during the second year of development 

(Winter/Summer 2016/2017).  

2.3.3 Quantity of Material 

Borrow Source 312 West has an estimated total volume of 1,759,850 m3 of borrow material suitable for 

highway construction based on volume estimates using KAVIK-STANTEC and KLCL data, including 

1,057,400 m3 of gravel and 702,450 m3 of sand. This material is composed of Class 1, 2, 2* and 3 

materials encountered when drilling thirty boreholes during the KAVIK-STANTEC 2014 geotechnical 

investigation, and interpreted from thirty-seven boreholes from the KLCL granular material inventory 

report.  Class 1, 2, 2* and 3 materials were encountered near or at surface throughout much of Borrow 

Source 312 West. 

Organics and/or Class 4 material (overburden) encountered at the surface, and above Class 1, 2, 2* 

and/or 3 materials during the KAVIK-STANTEC geotechnical investigation, ranged in thickness from 

0.1 m to 4.6 m, with an average thickness of 0.9 m. Based on the average thickness identified by KAVIK-

STANTEC, a potential 373,680 m3 of organics and overburden could exist if the entire Borrow Source 312 

West were to be utilized. Trace organics were observed at three of thirty boreholes, at depths ranging 

from 0.1 m to 1.5 m below surface. 

Four of the thirty boreholes drilled at Borrow Source 312 West during the KAVIK-STANTEC geotechnical 

investigation contained ice layers at varying depths. Three of these boreholes had ice layers that were not 

the final (deepest) layer. These layers were identified between layers of gravel, clay and sand, or organic 

material and sand. The average thickness of the ice layers within the borrow material investigated 

(maximum 12.2 m depth or to auger refusal) was determined to be approximately 0.13 m with an 

estimated total ice volume of 52,590 m3 if the entire Borrow 312 West were to be utilized. Where ice was 

not encountered as the final stratum, the average thickness of ice layers was found to be 0.10 m. 
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3 SITE PREPARATION 

3.1 Access 

As Borrow Source 312 West is planned be used for approximately 12 years, the preferred means of 

access is by an all-season access road.  

The option to construct and operate an all-season access road to access borrow material was not 

included in the ITH Project application that underwent a substituted panel review by the Environmental 

Impact Review Board, and was subsequently approved by the Government of Canada on April 5, 2013. 

As such, a Project Description for the proposed all-season access road was submitted to the 

Environmental Impact Screening Committee (EISC) on December 10, 2015 for their review (Registry File 

12/15-01). The decision from the EISC is pending. 

Plans for the development of the preferred all-season access road, as well as a contingency plan using 

winter roads to access Borrow Source 312 West, has been prepared. These plans are described in 

Sections 3.1.1 and 3.1.2. 

Equipment and personnel will use a winter access trail to initially access the Borrow Source 312 area 

during the Winter 2015/2016 construction season. The winter access trail will be built along the ITH 

alignment to approximately KP 59. The winter access trail will extend from the end of the ITH 

embankment, where construction has reached along the highway alignment coming from the north. The 

right-of way for the access trail will be 7-8 m wide. 

3.1.1 All-season Access Road 

The access to Borrow Source 312 West will by winter access trail and an all-season access road that 

would be built during the Year 3 ITH winter construction season (Winter 2015/2016) (see Figure 3-1). A 

winter access trail will be used to reach approximately KP 59 of the ITH alignment, and would then 

following the all-season access road alignment to the borrow source. The winter access trail will enter the 

northeast corner of the east borrow source area before going into the west area. The right-of way for the 

access trail will be 7-8 m wide. 

Once onsite, the route for the all-season access road will be ground-truthed and surveyors will stake out 

the alignment. The all-season access road will be approximately 1.6 km long and will be built within a 

20 m right-of way. 

The route selected for the all-season access road was chosen to avoid steep grades and cross slopes. 

The all-season access road route was also selected to avoid a small lake or pond, and sedge wetland 

area north of the borrow source.  

Snow within the right-of way will be cleared at ground surface. Any brushing activities will be conducted 

with rotary brushing equipment, removing the brush near ground level.  
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The all-season access road will have a top width of 10 m with 3 to 1 side slopes. The embankment will be 

built to a minimum depth of 100 cm to protect the permafrost beneath the road, and 20 cm of crushed 

granular material will be used to surface the road. 

Construction of the all-season access road will begin from the northeast corner of the west borrow source 

area and progress east and northeast towards KP 59 of the ITH alignment. Material excavated from 

Borrow Source 312 West will be used to construct the all-season access road. 

Geotextile will be placed along the all-season access road’s alignment. Material will be excavated using 

tracked dozers with rippers and tracked 349 Cat excavators will load the material onto articulated trucks. 

Articulated trucks will carry the excavated material from the borrow source and end dump the material 

onto the geotextile. ‘Lifts’ of material will be placed on the geotextile until a minimum depth of 120 cm is 

reached. D6R and D7G dozers will be used to spread and level the material as it is added to the road. 

Each lift will be compacted using a 20 tonne compactor. The surfacing material will be leveled using a 

grader and will be compacted using a smooth drum compactor.  

To reduce ponding of water along the edges of the all-season access road’s embankment, drainage 

culverts will be installed in the embankment where there is evidence of overland flow or ephemeral flow 

channels. A culvert is already planned for installation where the all-season access road crosses from the 

east borrow source area to the west area. 

Construction of the winter access trail and all-season access road will occur when ice and ground 

conditions permit. It is anticipated that construction of the all-season access road will begin by February 

15, 2015, once approval from the EISC and a Land Use Permit from DOL has been received. 

Construction of the all-season access road will require approximately 5 days to complete, using two 12 

hour shifts per day. Construction will occur at the outset of Borrow Source 312 West development. 

The ITH is posted as closed at each of the South and North ends. Access to the borrow source will not be 

actively controlled, although DOT and EGTNW have visitor access and construction travel radio protocols 

and signage will be posted to advise of active hauling. 

Mitigation measures include: 

• Construction will be undertaken during winter (frozen ground) conditions 

• Geotextile will be installed between the ground surface and the access road to reinforce and 

strengthen the road 

• The all-season access road will be built to a minimum depth of 120 cm to protect the 

permafrost beneath the road 

• Drainage culverts will be installed in the embankment where there is evidence of overland flow 

or ephemeral flow channels 

• As with the ITH, the access road will be closed to the public during construction 
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3.1.2 Winter Roads 

If approvals for the all-season access road are not available by early February 2016, a winter access trail 

and winter road will be used to access Borrow Source 312 West to avoid a potential delay to the ITH 

construction schedule for the Winter 2015/2016 construction season. 

A winter access trail will be used to reach approximately KP 59 of the ITH alignment, and a winter road 

will be built from approximately KP 59 to Borrow Source 312 West. The winter road will be approximately 

1.6 km in length, and will extend to the west-southwest from approximately KP 59 to the western borrow 

source area (see Figure 3-1; Appendix A, page 3). Water for the winter road will come from either Lake 

KP 55 or Lake KP 61. This winter road will be used to haul material from Borrow Source 312 West to the 

ITH for embankment construction during Winter 2015/2016. 

A second winter road, approximately 330 m long, may also be built to connect the east borrow source 

area to approximately KP 57.2 of the ITH alignment (see Figure 3-1) to haul borrow material to the ITH for 

embankment construction during Winter 2015/2016. 

The routes for the winter roads were chosen to avoid steep grades and cross slopes. 

Construction of the winter access trail and winter roads will occur in early to mid-February 2016 and 

possibly in subsequent years of Borrow Source 312 West development. However, the winter roads are 

not required if the all-season access road is approved and constructed. 

The right-of way for the winter roads will be a minimum of 12 m wide to allow for two-way traffic, including 

heavy vehicles (e.g., rock trucks). 

Access to the borrow source will not be controlled, although signage will be posted to advise of active 

hauling. 

Water withdrawn for winter road construction will be in accordance to DFO’s Protocol for Water 

Withdrawal from Ice-covered Waterbodies in the Northwest Territories and Nunavut. 

The impacts of winter road construction on the active layer and near-surface permafrost will be monitored 

in accordance with the approved Permafrost Monitoring Plan (GNWT DOT 2014a), submitted previously 

to DOL. 

Mitigation measures include 

• Operations will be undertaken during winter (frozen ground) conditions 

• A minimum depth of 20 cm of packed snow/ice cover on winter roads will be maintained during 

operation 

• The access road will be closed to the public during construction and operation 

• Construction and operation of the winter roads will be consistent with the Northern Land Use 

Guidelines: Access Roads and Trails (INAC 2010) 
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3.2 Timber Removal 

There is no timber present at Borrow Source 312 West. 

3.3 Vegetation Retention 

The dominant vegetation type at Borrow Source 312 West is Dwarf-shrub-Heath/Upland Shrub (KAVIK-

STANTEC 2012a, 2013a). The species that are associated with these vegetative types include ground 

birch (also called dwarf birch), mountain cranberry, northern Labrador tea, green alder, black crowberry, 

red bearberry, bog bilberry, blue-green willow, cloudberry, sweet coltsfoot, Spiraea bauverdiana, Herriot’s 

sagewort, arrow-leaved coltsfoot, bistort and large flowered lousewort.   

The dominant species at Borrow Source 312 West are ground birch, willow, northern Labrador tea, black 

crowberry, cloudberry, prickly rose and Arctic wintergreen (KAVIK-STANTEC 2013a). No uncommon 

plant communities or rare plants occur at this borrow source. 

Mitigation measures include: 

• Surface organic material, including vegetation and roots, will be stripped and stockpiled at the 

site for future use during reclamation activities. 

• No vegetation will be removed within 50 m of any waterbody or watercourse unless otherwise 

authorized. 

• No vegetation will be stripped outside of the areas to be developed. 

3.4 Clearing and Grubbing 

Organics, as mixed with overburden, will be salvaged from all areas of the pit disturbed by operation. 

Organics and overburden will be stockpiled for use in reclamation (see Section 3.5). No grubbing is 

required. 

3.5 Salvage and Storage of Topsoil and Storage or Disposal of Overburden 

Approximately two-thirds of the western borrow area will be developed during the Winter 2015/2016 and 

2016/2017 construction seasons. The remainder of the west borrow area, and the western end of the east 

borrow area, are planned for development for the first 10 years of the operation of the ITH. 

Mixed surficial organics and overburden will be salvaged from the development areas of the borrow 

source. For this PDP, stripping will occur only in areas where material will be extracted for the Winter 

2015/2016 and 2016/2017 construction seasons (see Figure 3-2). Surficial organics and overburden will 

be stripped at least 5 m ahead of the pit face to reduce sloughing into the pit and admixing with excavated 

material. Organic material and overburden stockpiles will be located at least 100 m away from any 

waterbodies and sloped and rounded to reduce wind erosion. Movement of surficial organics and 

overburden stockpiles will be minimized to maintain their integrity. This material will be used in 

reclamation of the site.  
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Surficial organics and overburden will generally be stockpiled at the edges of the development area in a 

manner that will not impede or otherwise affect natural drainage (see Figure 3 2). Refer to Section 4.9 for 

more details on stockpiling. 

Mitigation measures include: 

• Organic material and overburden will be temporarily stockpiled for reclamation during winter 

operation 

• Organic material will be stockpiled in a manner to reduce sedimentation and erosion 

3.6 Brush Disposal 

Where locally present, brush, such as ground birch and willow, will be stored adjacent to the surface 

organics and overburden. It may be used to control erosion as part of the reclamation phase, as 

described in the approved Sedimentation and Erosion Control Plan (KAVIK-STANTEC 2014b), submitted 

previously to DOL. 

3.7 Scales, Buildings and other Facilities 

A fuel storage tank and survival camp will be moved to Borrow Source 312 West in early to mid-February 

2016 using the winter access trail. 

A temporary, 34-person self-contained sleigh camp will be relocated in early to mid-February 2016 to the 

Borrow Source 312 West area to support the development of the borrow source. The camp will be moved 

using the winter access trail to reach approximately KP 59 of the ITH alignment, and will be set up on the 

west side of the ITH alignment (see Figure 3-3). The move will occur when conditions permit and the 

winter access trails have been prepared. 

The 34-person camp will be used from early/mid-February 2016 to late April 2016. In late April 2016 the 

34-person camp will be demobilized to Tuktoyaktuk. 

If the all-season access road is approved, personnel constructing the all-season access road will stay at 

the 34-person camp. Upon completion of the construction of the all-season access road, construction 

personnel will remain at site to continue development of Borrow Source 312 West in support of the 

construction of the ITH embankment. The 34-person camp will also be used to accommodate personnel 

transporting borrow material, and constructing the highway embankment. 

34-PERSON CAMP 

One to two Cat dozers and a loader will be used to pull the 34-person camp over the winter access trail to 

approximately KP 59 of the ITH at the end of January or early February 2016. The camp will be located 

on a flooded snow pad near the ITH alignment.  
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The camp will consist of: 

• Up to nine modular sleigh-mounted trailers, including accommodation trailers, a kitchen trailer, a 

wash/shower trailer, recreation/meeting trailers, an office trailer, and a storage trailer 

• Power unit 

• Camp incinerator (Westland CY-2050-FA-D or equivalent) 

• Cold storage units 

• Sleigh-mounted water tanks  

• One or more sleigh-mounted greywater/sewage tanks(14,000 L heated tanks) 

• Mechanic shack 

• Quality control and laboratory facilities 

Fuel storage will consist of one 100,000 L double-walled Envirotank for diesel fuel storage and one 

4,400 L double-walled Envirotank for gasoline. The tanks will be registered, and have appropriate 

secondary containment. The fuel storage area will be located approximately 50 to 100 m from the camp, 

and will comply with all applicable federal and territorial legislation and industry standards. Fuel will be 

transported to the fuel storage tanks from Tuktoyaktuk via the constructed embankment and winter roads 

associated with the ITH. During operation, equipment at Borrow Source 312 West will either refuel at the 

tank storage area or will be supported by a vehicle (such as a Nodwell, F110 Tucker, or a fuel truck) 

equipped with tanks to refuel equipment working at the borrow source.  

Environmental protection measures for the fuel storage area are outlined in the approved ITH Spill 

Contingency Management Plan (EGTNW 2013a), submitted previously to DOL.  The ITH Spill 

Contingency Management Plan also provides information on what to do in the event of a spill, including 

the procedure for reporting spills. 

CAMP SUPPORT AND EQUIPMENT 

Drinking water will be transported to the camp via the ITH constructed embankment, and winter access 

roads for the Winter 2015/2016, and Winter 2016/2017 construction seasons. Non-potable water for the 

camps will be obtained from approved water withdrawal lakes located near to the borrow source (e.g., 

Lake KP 55 or KP 61), in accordance with the Water Licence (N7L1-1835). Greywater and sewage will be 

stored in heated tanks onsite. The storage tanks will be emptied using a vacuum truck, and the contents 

will be disposed at an approved wastewater facility in Tuktoyaktuk. No wastewater will be discharged on 

the land. 

Solid waste will be incinerated, and the ash will be stored in seacans for disposal at an approved facility in 

accordance with the approved ITH Waste Management Plan (EGTNW 2013c), submitted previously to 

DOL. No solid waste will be discharged on the land. 
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3.8 Topographic Survey for Future Volume Checks 

A maximum of 900,000 m3 of borrow material will be extracted from the development areas at Borrow 

Source 312 West during Winters 2015/2016 and 2016/2017 (Years 3 and 4 of ITH construction). 

A pre-construction baseline survey will be done at Borrow Source 312 West after the surficial organics 

and overburden have been stripped from the area to be developed and prior to the removal of any 

construction material. Upon extraction of the permitted volume, a post-construction as-built survey will be 

conducted to confirm the volume of material removed from the borrow source.  
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4 PIT OPERATION 

This PDP considers the currently known aspects of pit operations, government regulations, and related 

sciences, and is prepared in accordance with the guidance provided in the Inuvialuit Settlement Region 

Granular Resource Management Plan (ILA and INAC 2005), as well as other locally applicable guidance 

such as Northern Land Use Guidelines: Pits and Quarries (INAC 2009). Wildlife- and fisheries-related 

mitigations have been developed in consultation with Hunters and Trappers Committees, co-management 

agencies and regulators. If conditions change from those known at the time of preparation of this plan, the 

DOL will be notified to allow for adjustments to the plan as necessary. 

Pit operation will comply with the terms and conditions contained in authorizations issued by the DOL, 

and other regulators as part of the ITH permitting process. 

4.1 Sequence of Development, Extraction and Reclamation 

4.1.1 Sequence of Development 

Development of Borrow Source 312 West will take place in Winter 2015/2016 and 2016/2017, and over 

the first 10 years of operation of the ITH. This PDP will focus on development activities undertaken in 

support of the construction of the ITH, include blasting, quarrying and excavation of borrow material. A 

separate PDP for the quarrying and excavation of maintenance material from Borrow Source 312 West 

will be prepared once the ITH has become operational. 

Based on information from the KAVIK-STANTEC geotechnical investigation program conducted at the 

borrow source, only the west borrow source area and western end of the east borrow source area will be 

developed at Borrow Source 312 West.  

Approximately two-thirds of the western borrow area will be developed during the Winter 2015/2016 and 

2016/2017 construction seasons. The remainder of the west borrow area, and the western end of the east 

borrow area, are planned for development during the first 10 years of the operation of the ITH. 

Development during the Winter 2015/2016 and 2016/2017 construction seasons will be conducted in a 

phased approach (see Figure 4-1 and Section 4.1.2.1). 

The center point for the development areas is 68° 52’ 25.0” N, -133° 34’ 27.8” W.  Corner points for the 

maximum and minimum latitude and longitude within which the development of Borrow Source 312 West 

will occur are identified in Table 4-1. The location of the center and corner points can be seen in 

Figure 4-1. 
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Table 4-1 Borrow Source 312 West – Development Area 

Latitude Longitude 

NW Corner Point 

68° 52’ 32.1” -133° 35’ 33.5” 

NE Corner Point 

68° 52’ 32.1” -133° 33’ 33.6” 

SE Corner Point 

68° 52’ 16.7” -133° 33’ 33.6” 

SW Corner Point 

68° 52’ 16.7” -133° 35’ 33.5” 

 

Borrow source operations will be initiated in mid-February 2016 and continue to mid-April 2016 for the 

Winter 2015/2016 construction season. During this time, surficial organics and overburden will be 

progressively stripped and stockpiled from mid-February to late March 2016. An estimated 95,680 m3 of 

organics and overburden will be stripped and stockpiled for Winter 2015/2016 pit operation. 

Approximately 70% of the volume of organics and overburden stockpiled will be lost due to moisture 

evaporating from the stockpiles of overburden material during pit development. 

Loading and hauling of borrow material will begin in mid-February and continue until mid-April 2016. In 

mid to late April 2016, organics and overburden previously stockpiled will be used to provide insulative 

cover for massive ice and reclamation of the depleted development area. 

The 34-person camp will be moved to approximately KP 59 at the end of January or early February 2016 

to support the development of Borrow Source 312 West. The 34-person camp will be demobilized to 

Tuktoyaktuk in late April 2016.  

Development activities are not currently planned for Summer 2016, but will re-commence for the Winter 

2016/2017 construction season. Once a schedule for the development of Borrow Source 312 West has 

been prepared for the Winter 2016/217 construction season, and possibly Summer 2017, the PDP will be 

amended.  

4.1.2 Extraction 

Up to potentially 700,000 m3 of construction material will be extracted from the borrow source area during 

the first year of development (2015/2016), and an additional 200,000 m3 extracted during the second year 

of development (2016/2017). All borrow material in the west borrow source area suitable for embankment 

construction or surfacing of the ITH will be excavated in Winter 2015/2016 and 2016/2017. Borrow 

material will be excavated using mechanical and explosive methods. 

The development of Borrow Source 312 West will remove material that forms these terraces.  Excavation 

of the borrow source in the areas that will be developed in Winter 2015/2016 and 2016/2017 will lower the 

topography by approximately 6 to 10 m. The pit floor will slope towards Hans Creek, reaching 

approximately the same elevation as the ground located at the base of the terrace. 
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During the development of the borrow source, efforts will be made to preserve the natural drainage 

channel located between the west and east borrow source areas. Part of the pit development area 

adjacent to the drainage channel will be left in place to act as a buffer and maintain the natural banks of 

the channel. .If the drainage channel does not go below the pit floor in the development area, there may 

be the need to deepen part of the drainage channel, and install flow controls as required to maintain the 

natural drainage. 

Borrow Source 312 West is located with a designated area of land that will be transferred to the Inuvialuit 

Land Corporation as part of a land exchange agreement between the Inuvialuit Regional Corporation and 

the Government of the Northwest Territories (see Figure 4-2). Boundaries marking the extent of both the 

land exchange area and the borrow source development area will be flagged prior to the commencement 

of operations. 

During borrow source development, no excavation or terrain disturbance activities will be carried out 

within a 50 m setback of any waterbody, including the small ponds to the north of the borrow source. Any 

extraction activities at Borrow Source 312 West will occur more than 200 m away from Hans Creek The 

approved Sedimentation and Erosion Control Plan (KAVIK-STANTEC 2014b) and Fish and Fish Habitat 

Protection Plan (KAVIK-STANTEC 2014c), submitted previously to DOL, will be followed to reduce 

impacts to fisheries and fish habitat. There will be no permanent equipment or structures left onsite. 

Mitigation measures include: 

• No excavation or terrain disturbance activities will be carried out within 50 m of any waterbody 

• Mitigations for protection of wildlife, including caribou, grizzly bears and wolverine, during pit 

operation will be undertaken in accordance with the Wildlife and Wildlife Habitat Protection 

Plan (KAVIK-STANTEC 2013b) 

• The Sedimentation and Erosion Control Plan (KAVIK-STANTEC 2014b) and Fish and Fish 

Habitat Protection Plan (KAVIK-STANTEC 2014c) will be followed in order to reduce potential 

impacts to fisheries and fish habitat 

4.1.2.1 Phases of Development 

Borrow Source 312 will be developed in seven phases. Phases 1 through 5 will be developed during the 

Year 3 construction season (2015/2016), while phases 6 and 7 will be developed in the Year 4 

construction season. The sequencing of the development phases is illustrated in Figure 4-1. 

Stripping and stockpiling of surficial organics and overburden, and extraction of borrow material will begin 

at the northeast corner of the west borrow source area (Phase 1), see Figure 4-1. The organics and 

overburden will be stockpiled at the northern and southern edges of the area being developed. Blasting, 

where required, will occur in this area, and the borrow material quarried and extracted will be stockpiled 

towards the road accessing the borrow source for direct truck loading (see Section 4.1.2.2 for more 

details on blasting).   
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While extraction occurs in the Phase 1 area, stripping and stockpiling of organics and overburden will 

commence in the Phase 2 area. As the Phase 1 area is quarried out, blasting and material extraction will 

move into the Phase 2 area. Extracted borrow material will be stockpiled eastward towards the central 

region of the depleted Phase 1 area for continued loading onto trucks. This pattern of movement will 

continue as development activities move from the Phase 2 area into the Phase 3 and then the Phase 4 

and 5 areas. The Phase 5 area is anticipated to be the last area developed in Winter 2015/2016. 

Development activities in Winter 2016/2017 will begin in the Phase 6 area, and as the Phase 6 area is 

quarried out, blasting and material extraction will move into the Phase 7 area. The Phase 7 area is 

anticipated to be the last area developed in support of the construction of the ITH (see Figure 4-1). 

The remaining pit development area for Borrow Source 312 West will be used for provision of 

maintenance material during the operation phase of the ITH. A separate PDP will be prepared for the 

development of maintenance material form Borrow Source 312 West. 

4.1.2.2 Blasting 

Blasting, where required, will be conducted using ammonium-nitrate fuel oil (ANFO). Up to 25,000 kg of 

explosive may be utilized during a single event. Blasting will occur every two to five days depending on 

volume, from mid-February to late March 2016. During each blasting event, 20,000 – 30,000 m3 of borrow 

material may be released. Maximum peak pressure will not exceed 50 kPa. Blasting plans will be 

provided to Fisheries and Oceans Canada (DFO) for review and ILA will be notified prior to planned 

blasting activities. Storage, handling and use of explosives will be conducted in accordance with the 

approved Explosives Management Plan (EGTNW 2013b), submitted previously to DOL. 

A typical blasting pattern for Borrow Source 312 West will be 4 m by 5 m, and will result in a blast footprint 

of approximately 40 m x 60 m. This pattern will be adjusted onsite to address changes in conditions as 

the development of the borrow source progresses. Following a blasting event, ejected borrow material 

found on adjacent waterbodies will be removed. 

Large dozers, such as D10T and D8T Cat dozers, will move the material away from the blast area to a 

truck loading area at the base of the development area. 

No construction material will be stockpiled at the site for future use. Excavated side slopes will have a 

minimum slope ratio of 2 to1.  

Mitigation measures include: 

• Storage, handling and use of explosives will be conducted in accordance with the Explosives 

Management Plan (EGTNW 2013b) 

• Maximum peak blast pressure will not exceed 50 kPa 

• Blasting plans will be provided to DFO for review to ensure appropriate best practices are 

followed 

• DFO Guidelines for the Use of Explosives in or Near Canadian Fisheries Waters will be followed 
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4.1.3 Progressive Reclamation 

Surficial organics and overburden stockpiled at the beginning of each winter construction season will be 

used to reclaim the developed areas of Borrow Source 312 West. Reclamation of depleted development 

areas will commence prior to the end of each winter season and will consist of contouring and preparing 

the borrow source in a manner to provide proper drainage as well as can be achieved during winter 

conditions. The primary reclamation activities will be completed during the following summer and fall, 

when site and permafrost conditions permit. Refer to Section 6.0 for more details regarding reclamation.   

4.2 Limits on the Type of Equipment 

One or two large dozers (e.g., D10 and D8T Cat dozers) and large excavators (e.g., 349 Cat excavator) 

will be used to strip and stockpile overburden, excavate and push borrow material into temporary 

stockpiles for loading, and grade the site as part of the pit closure and reclamation. 

One or two large excavators (e.g., 349 Cat excavator) will be used to load borrow material onto rock 

trucks. Six to 18 articulated trucks (e.g., 40-ton 740B Cat rock trucks) will be used to transport the borrow 

material from the borrow site to the embankment construction. At the embankment, two to four other 

dozers (e.g., D7R Cat dozers) will be used to spread the borrow material. Two smaller dozers (e.g., D6 

Cat) will be used to work ahead of the construction clearing snow and preparing the right of way. At least 

one tractor-trailer unit with a trailer will be available and used intermittently to transport heavy equipment 

to and from Project locations. 

Additional equipment will be mobilized to facilitate excavation and camp operations during the winter 

operations. The equipment mobilized to the site will include four to six pick-up trucks, two to four 

snowmobiles, one water truck, and one vacuum truck. The water truck will bring water to be used at the 

camp for cooking, washing and showering. The vacuum truck will transport greywater and sewage 

collected during winter camp operations to an approved wastewater facility in Tuktoyaktuk for disposal. 

Pick-up and flat-bed trucks will be used to bring supplies to the camp; and remove any solid waste, 

hazardous waste and recyclables for treatment or disposal at a facility in Tuktoyaktuk, in accordance with 

the approved ITH Waste Management Plan (EGTNW 2013c), submitted previously to DOL. The pick-up 

trucks and snowmobiles will also be used to coordinate activities at the borrow source and embankment 

construction sites. 

A fuel transport truck will be used to transport fuel and lubricants to storage facilities at the borrow site. 

Another vehicle, either a tandem fuel truck, pick-up, Nodwell or F110 Tukker ATV, equipped with fuel 

storage tanks, will be used to transport fuel to equipment working at the borrow pit for refueling purposes. 

As per the approved Spill Contingency Management Plan (EGTNW 2013a), preventative measures, such 

as placing drip trays under equipment while not in use and having spill kits kept on-site or carried on the 

fuel trucks, will be employed. 



Construction of Inuvik to Tuktoyaktuk Highway: Pit Development Plan 
Borrow Source 312 West 
Section 4: Pit Operation 
December 2015 

 

4-8 Final 

 

4.3 Grades of the Pit Floor 

The pit floor will be graded to provide positive drainage. Excavation depth and management of ice at 

depth will determine the final configuration of the pit floor. The final pit floor slope will not exceed 10%. 

4.4 Erosion Prevention 

Erosion will be controlled through the use of appropriate ditching and contouring within the borrow site to 

reduce pit slopes and to channel water away from direct entry to adjacent waterbodies. The Project 

Superintendent will monitor operations to control drainage. Additional measures, such as temporary 

installation of silt fencing and/or settlement ponds may be used where required.  Measures that may be 

used to prevent erosion and sedimentation of adjacent waterbodies are included in the approved 

Sedimentation and Erosion Control Plan (KAVIK-STANTEC 2014b) and the Fish and Fish Habitat 

Protection Plan (KAVIK-STANTEC 2014c). 

Routine monitoring of erosion prevention measures will occur and corrective or adaptive management of 

these measures will be undertaken as required. As per the requirement of the Fisheries Act Section 38, 

DFO will be notified immediately if there is a failure of erosion prevention measures resulting in the 

introduction of a deleterious substance to a fish bearing waterbody.  

4.5 Permafrost Degradation 

Solid/massive ice was encountered at variable depths throughout the borrow source area during the 

geotechnical investigation (see Section 2.3.1.5). The Inuvik – Tuktoyaktuk Highway 2014 Geotechnical 

Investigation: Potential Borrow Source 312 West Summary Report (KAVIK-STANTEC 2014a) contains 

the extent of information that is currently known regarding the ice content of the granular material located 

at Borrow Source 309. A copy of this report is included in Appendix B.2. Based on borehole information in 

the geotechnical investigation report, it is expected that massive ice will generally not be encountered; 

however isolated pockets may be found near the drainage channel. 

During the development of Borrow Source 312 West consulting the detailed borehole log information from 

the geotechnical program will assist the Project Superintendent in anticipating where massive ground ice 

may be of greater concern.  The overall approach will be to attempt to avoid quarrying in areas shown to 

have significant massive ice deposits. In addition, the Project Superintendent and the Drill and Blast 

Contractor’s supervisor will both closely monitor the drilling of the blast holes preceding the actual 

blasting operation.  If massive ice is encountered during drilling, then appropriate measures will be 

undertaken to avoid the massive ice.   

Usually this will include either moving the blast pattern or reducing its depth. However, where ice amounts 

may be limited it could be decided to discard the ice rich material from the blasted material. Such ice rich 

material would be stockpiled on the northern side of the borrow source. Sediment and erosion control 

measures will be installed in drainage channels that pass through the borrow source as per the approved 

Sedimentation and Erosion Control Plan (KAVIK-STANTEC 2014b). 
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If borrow material above the massive ice is utilized, a minimum thickness of 1 to 2 m of borrow material 

will be left in place and re-contoured, prior to replacement of overburden and organic material during 

reclamation.  

Localized deepening of the active layer may result in subsidence; however, meltwater management and 

erosion control measures will limit any residual impacts from localized permafrost degradation due to 

borrow source operations 

4.6 Local Water Management 

Formation of an end-pit lake is undesirable. When the pit is not operational, positive drainage of overland 

flow and meltwater will be managed through selective ditching, excavation, and planned re-contouring to 

prevent direct entry into adjacent waterbodies. For more information see Section 6.5. 

Water released from melting sediments is not expected to be deleterious, as it will be sourced from 

precipitation, local organic material, and previously un-weathered host fluvial sediments. Monitoring of 

physical parameters of adjacent waterbodies will be undertaken in accordance with the approved 

Sedimentation and Erosion Control Plan (KAVIK-STANTEC 2014b) and the Aquatic Effects Monitoring 

Plan and Surveillance Network Program (GNWT DOT 2014b), submitted previously to DOL. 

4.7 Grades of the Side Slopes/Benches 

Excavated side slopes will have a minimum slope ratio of 2 to 1. 

4.8 Storage Area for Coarse or Fine Rejects 

Material unsuitable for embankment construction will either be left in place or used to provide cover for 

areas of ice exposed during excavation. During the first year of development there will be no on-site 

processing of material.  

4.9 Storage Area for Finished Products 

Temporary stockpiles for surficial organics and overburden will be located along the northern and 

southern edges of the area to be developed in Winter 2015/2016 and 2016/2017, where they will not 

interfere with pit operations (see Figure 4-1) or at locations approved by GNWT-DOL. Temporary 

stockpiling of embankment construction material will occur on the development areas, near the pit face. 

Stockpiles will be located a minimum of 50 m away from waterbodies. These locations will be selected so 

as not to affect natural surface runoff, even after site re-contouring, and will allow for drainage of residual 

meltwater from excess ice-rich material which may remain at the site. The approved Sedimentation and 

Erosion Control Plan (KAVIK-STANTEC 2014b), and Fish and Fish Habitat Protection Plan (KAVIK-

STANTEC 2014c), will be followed to reduce potential impacts to fisheries and fish habitat. 
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For safety, both surficial organics and overburden stockpiles will be sloped to have a maximum slope of 2 

to 1. Temporary granular material stockpiles will adhere to the same ratio; however, a ratio of 2.5 to 1 will 

be maintained if the stockpile contains significant amounts of rounded material. 

Following development of the borrow source in Winter 2016/2017, there may be some stockpiles of 

processed surfacing material left at the borrow source for use during Summer 2017 construction activities. 

These stockpiles will be sloped to have a maximum slope of 2 to 1. 

Mitigation measures include: 

• Material will be stockpiled in a manner to reduce potential sedimentation and erosion 

• The Sedimentation and Erosion Control Plan (KAVIK-STANTEC 2014b) and Fish and Fish 

Habitat Protection Plan (KAVIK-STANTEC 2014c) will be followed in order to reduce potential 

impacts to fisheries and fish habitat 

 



Construction of Inuvik to Tuktoyaktuk Highway: Pit Development Plan
Borrow Source 312 West

Section 5: Processing 
December 2015 

 

 
Final 5-1 

 

5 PROCESSING 

5.1 Processing Limits 

Surfacing material from Borrow Source 312 West will require crushing and screening prior to being used 

to surface the ITH constructed embankment. Processed surfacing material is not anticipated to be 

required in 2015/2016, but will be required the 2016/2017 construction season. 

Crushing and screening equipment will be transported to Borrow Source 312 West for the 2016/2017 

construction season. The equipment will be at or near the Phase 6 or 7 development areas.  

5.2 Screening Size Limits 

Surfacing material may be screened to pre-process the material to be crushed. 

Screening equipment has not been secured for use at Borrow Source 312 West. A Request for Proposal 

has been issued for the screening work. Once a successful subcontractor has been selected an 

amendment to the PDP will be provided to describe the screening work plan and equipment that may be 

used.  

5.3 Crushing Size Limits 

Surfacing material will be crushed to meet the ITH specification Designation 2, Class 20 (20 mm and 

less). 

Crushing equipment has not been secured for use at Borrow Source 312 West. A Request for Proposal 

has been issued for the crushing work. Once a successful subcontractor has been selected an 

amendment to the PDP will be provided to describe the crushing work plan and equipment that will be 

used.  
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6 RECLAMATION 

6.1 Desired Future Condition of the Site 

The objective of reclamation is to rehabilitate the area to a condition where the ecosystem functions that 

existed prior to the disturbance can be re-established, and to reduce the effects of permafrost 

degradation and potential effects to fisheries and fish habitat. 

6.2 Environmental Protection 

Vegetation and rare plant surveys were conducted at Borrow Source 312 West in August 2012 and 

August 2013 (KAVIK-STANTEC 2012a, KAVIK-STANTEC 2013a). No uncommon or rare plant 

communities occur at this borrow source.  

An Archaeological Impact Assessment (AIA) was completed in August 2013 under NWT Permit Number 

2013-010. During the AIA of Borrow Source 312 West, a Historic Period campsite, NfTq-6, was identified 

within the borrow source development area for extraction of construction material (KAVIK-STANTEC 

2013c). The campsite was considered to be of moderate heritage value.  Given the moderate 

archaeological interpretive potential of the campsite, the Prince of Wales Northern Heritage Centre 

(PWNHC) recommended site avoidance. However, if the site cannot be avoided during extraction of the 

borrow material or associated development, the PWNHC recommended detailed mapping, site 

documentation and community consultation as mitigation. KAVIK-STANTEC consulted with the PWNHC 

December 3-7, 2016 to understand would be appropriate to meet the PWNHC’s mitigation requirements. 

The PWNHC requested that a summary report be prepared that included: more detailed information from 

the original field visit conducted under Permit 2013-010, a summary of information from consultation 

meetings held with the Inuvik and Tuktoyaktuk Hunters and Trappers Committees, and some additional 

research into activities that could be linked to the campsite. KAVIK-STANTEC prepared the summary 

report and submitted it to the PWNHC December 9, 2015. The PWNHC reviewed the report and advised 

on December 11, 2015 that the summary report met their requirements for mitigation of the loss of the 

campsite (MacKay, personal communication, December 11, 2015). 

Prior to the commencement of winter operation activities at the site, grizzly bear den surveys will be 

conducted by Government of the Northwest Territories Department of Environment and Natural 

Resources (ENR) to determine if there is any den activity in the borrow source area. If an active, or 

potentially active den is identified within 1,500 m of the Borrow Source 312 West western development 

areas, or the winter roads that may be used to access the borrow source, mitigation measures will be 

undertaken in accordance with the approved Wildlife and Wildlife Habitat Protection Plan (KAVIK-

STANTEC 2013b), submitted previously to DOL. Discussions may also be undertaken with ENR 

regarding the appropriate mitigation measures to be employed, such as monitoring the bear dens for 

activity. 
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A survey for muskrat push-ups on lakes to be used for water withdrawal, including Lake KP55 and KP61, 

will be conducted by ENR prior to the commencement of winter operations. Results from the survey will 

be used to mitigate the risk of damage or disturbance to the push-ups. Typical mitigation measures 

include avoiding push-up locations by 25 m or avoiding extracting water from lakes with evidence of high 

muskrat densities and the possibility of limited winter habitat availability. Discussions may also be 

undertaken with ENR regarding the appropriate mitigation measures to be employed if muskrat push-ups 

are identified where water withdrawal lakes are accessed for winter road construction or for supplying 

non-potable water to the camp. 

Mitigation measures include: 

• Should historical resources be encountered during the development or operational phases of 

the borrow source, the Territorial Assessment Archaeologist will be informed and the 

Archaeological Site Management Plan will be followed (see Appendix C). 

• Grizzly bear den surveys will be conducted by ENR in fall prior to pit operation 

• Muskrat push-up surveys will be conducted by ENR prior to winter construction on lakes to be 

used for winter travel or water withdrawal 

• Wildlife protection will be in accordance with the Wildlife and Wildlife Habitat Protection Plan 

(KAVIK-STANTEC 2013b) 

Site reclamation will be undertaken following completion of pit operations each construction season. 

Completion of reclamation during winter will reduce disturbance to the environment and allow for summer 

observation of the effectiveness of reclamation techniques. 

Site re-contouring will be completed to reduce erosion by meltwater. Best efforts will be undertaken to 

avoid exposing massive ice during development of Borrow Source 312 West, including avoiding areas 

where massive ice has been identified. Should any massive ice become exposed, 1 to 2 m of unsuitable 

borrow material will be used to provide insulative cover over the areas of exposed ice, to prevent thermal 

erosion of ice at depth. Re-contouring will be completed to not impede natural drainage, and ensure that 

meltwater does not enter directly into adjacent waterbodies, in accordance with the approved 

Sedimentation and Erosion Control Plan (KAVIK-STANTEC 2014b). 

The site will be allowed to re-vegetate naturally. Organic and overburden material salvaged from depleted 

development area will be re-contoured over these areas to encourage regrowth from the native plants 

and seeds in the organic material.  Experience with Borrow Source 177 has shown that a similarly 

disturbed site can re-vegetate naturally in this manner; however the rate of revegetation may vary from 

site to site. Should monitoring over a three to four year period indicate that natural re-vegetation is 

unsuccessful; methods for re-seeding will be discussed with DOL. 
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Mitigation measures include: 

• A minimum thickness of 1 to 2 m of borrow material will cover any massive ice pockets 

encountered during the extraction of borrow materials prior to replacement and re-contouring 

of overburden and organic material 

• Overburden and organic material will be spread over all disturbed areas prior to closure 

• Re-contouring will be conducted in a manner to not impede natural drainage 

• The Sedimentation and Erosion Control Plan (KAVIK-STANTEC 2014b) will be followed to 

reduce potential impacts to fisheries and fish habitat 

• The site will be allowed to re-vegetate naturally 

6.3 Aesthetics 

The areas of Borrow Source 312 West to be developed in Winter 2015/2016 and 2013/2017 are located 

approximately 1.0 km northwest of the ITH alignment and will be visible from the alignment. No additional 

measures apart from re-contouring and natural re-vegetation of depleted areas are anticipated. 

The borrow source is not located along any known locally-used travel routes. Grizzly bear denning areas, 

lakes that are known to be good for muskrats, and berry picking areas are located near, but to the south 

and west, of the borrow source (KAVIK-STANTEC 2012b). It is anticipated that development of Borrow 

Source 312 West will not impede any local harvesting or traditional land use. 

6.4 Wildlife Habitat Enhancement 

No wildlife enhancement is proposed. 

6.5 Water Diversion or Protection 

No specific measures for water diversion are proposed. Site re-contouring or ditching will be completed in 

a manner to prevent meltwater runoff directly into adjacent waterbodies. If subsequent monitoring of the 

borrow source indicates the need, silt fencing will be installed in a ‘slaloming’ manner as has been used 

at Borrow Source 170.  Natural drainage will not be impeded. The pit will be developed in such a way that 

natural drainage properties will not be altered, by establishing a floor and excavating in a fashion that 

maintains the natural contour as development progresses.  

Mitigation measures include: 

• Reclamation will be conducted in accordance with the Sedimentation and Erosion Control Plan 

(KAVIK-STANTEC 2014b) 
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6.6 Sloping/Benching 

After reclamation is complete, the final slopes within the reclaimed pit areas will not exceed a slope ratio 

of 2 to 1. 

6.7 Permafrost Stabilization 

Permafrost disturbance will be reduced by conducting borrow material extraction activities during the 

winter (October through April). Any exposed ice surfaces will be insulated with at least 1-2 m of suitable 

material, or overburden. The ponding of water may contribute to permafrost degradation; therefore 

positive drainage will be established to help reduce the potential for formation of an end-pit lake. The 

establishment of drainage channels, windrowing and reclamation activities will be undertaken in both the 

winter, as well as during the summer and fall, to support positive drainage at Borrow Source 312 West. 

Mitigation measures include: 

• Positive drainage will be maintained to prevent formation of an end-pit lake 

6.8 Vegetation 

Revegetation will be allowed to occur naturally.  Native plants and seeds found in the organic material re-

contoured over depleted development areas during reclamation will encourage natural revegetation. 
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