
Technical Summary 
November 2021 

Pit Name: Gnat Lake Summit Pit 

Provincial Pit Number:  2088 

Location: Gnat Lake Summit Pit is located on Highway 37, approximately 26km south 
of Dease Lake, BC (Figure 1). 
 
Legal Land Description:  The site is currently a Section 17 Designated Use Area 
Map Reserve (LF# 6401055) held by the British Columbia Ministry of Transportation and 
Infrastructure (BC MoTI). The legal description of the Map Reserve is “All that Unsurvey 
Crown Land in the vicinity of Gnat Creek, Cassiar District, containing 15.0 hectares, more 
or less.” The layout of the Map Reserve boundary is shown in the Pit Plan (Figure 2). 
 
2018 Investigation:  In October 2018, BC MoTI conducted a test pitting program at 
the Gnat Lake Summit Pit.  Nine (9) test pits were excavated to depths ranging from 4.2 to 
5.5m.  During the test pitting, subsurface soil and groundwater conditions were logged and 
representative samples of the granular materials were collected for laboratory testing and 
future reference.  Laboratory testing was carried out on seven (7) of these samples at 
Wood’s laboratories located in Prince George, to assess the gradation and durability 
characteristics. The tests completed were wet sieve analysis, micro deval, sand equivalent, 
relative density, and absorption. 
 
Based on the results of the 2018 investigations, one granular area - Area A has been defined 
(Figure 3). The detailed results of the subsurface testing are provided in the Test Pit 
Summaries and test pit locations are shown on the Pit Plan (Figure 2). 
 

Material Gradation:  Table 1 shows the gradation as a percentage by weight of the 
fines (silts and clays), sand and gravel components as well as the Unified Soil Classification 
(USC [included after test pit summary]) for the samples tested from Area A. 
  



Table 1: Pit Run Gradation 

Test Pit Depth (m) Fines (%)* 
<0.075mm 

Sand (%)* 
0.075-4.75mm 

Gravel 
(%)* 

4.75-75mm 
USC 

Area A 
TP18-01 0.0-5.3 2 33 66 GP 
TP18-02 0.0-4.8 1 28 72 GW 
TP18-03 0.1-4.5 1 34 65 GP 
TP18-05 0.1-4.2 1 29 70 GW 
TP18-07 0.1-5.1 1 23 76 GW 
TP18-08 0.0-5.3 1 21 78 GP 
TP18-09 0.1-5.5 1 31 68 GW 

Average – Area A 1 28 71 - 
* Values are rounded to the nearest whole number so may not add exactly to 100% 

 
Table 2 shows the estimated percent by weight of small and large boulders as well as the 
percentages of fines, sand and gravel corrected to approximately 100%. The gravel is also 
divided into fine and coarse portions. 
 

Table 2: Corrected Pit Run Gradation with Oversize Estimates 

Test Pit Fines (%)* 
<0.075mm 

Sand 
(%)* 
0.075-

4.75mm 

Gravel (%)* Oversize 
(%)* 

(>75mm) 
USC Fine  

4.75-25 
mm 

Coarse  
25-75 mm 

Area A 
TP18-01 1 29 25 32 13 GP 
TP18-02 1 21 25 35 18 GW 
TP18-03 1 25 23 25 27 GP 
TP18-05 1 20 21 27 31 GW 
TP18-07 1 17 19 37 25 GW 
TP18-08 1 18 22 43 14 GP 
TP18-09 1 21 20 28 26 GW 
Average 1 22 22 33 21 - 

* Values are rounded to the nearest whole number so may not add exactly to 100%  

Material Durability:  Table 3 shows the results of the durability tests as well as the 
specifications as required in the Standard Specifications for Highway Construction.  
  



Table 3: Durability Test Results 

Test Pit 
Sand 

Equivalent 
Micro Deval  

(% loss) 
Relative Density  Absorption 

Coarse Fine Coarse Fine 
Area A 

TP18-02 - - 2.572 2.577 1.22 1.21 
TP18-03 82 5.9 - - - - 
TP18-05 83 6.3 - - - - 
TP18-07 - - 2.599 2.591 1.01 1.13 
TP18-08 - - 2.591 2.607 1.01 0.98 
TP18-09 77 7.1 - - - - 

BC MoTI Specifications 

Sand Equivalent 
≥40 for base coarse and fine asphalt mix aggregate            

≥20 for surfacing, sub-base and bridge end fill aggregates 

Micro Deval 

≤30% for sub-base and bridge end fill aggregates  
≤25% for surfacing & base course aggregates  

≤18% for Class 1 Pavement asphalt mix aggregates  
≤20% for Class 2 Pavement asphalt mix aggregates 

Absorption 
<2.0% for coarse paving aggregates  

≤1.0% for coarse and ≤1.5% for fine graded aggregate seals 

Relative Density ~2.65 for all aggregate products 

Material Suitability:  Based on the 2018 investigation results, the material in Area A 
is judged to be suitable for the following purposes: 
 

Table 4: Suitability 
 Pit Run Crush 

Area A 
Bridge End Fill 

SGSB 

25mm and 50mm WGB 
25mm IGB 

Asphalt Mix Aggregates 
HFSA1 

1 Additional fine material may need to be blended during production to produce HFSA.  
 
The samples tested meet the gradation, sand equivalent, and micro-deval specifications for 
sub-base, bridge end fill, and base course and asphalt mix aggregate. Based on the 
absorption results the samples where marginal for coarse paving aggregates, coarse and 
fine graded aggregate seals. With additional processing, such as crushing the limited 
oversize rocks (>75 mm diameter) with the gravel, absorption values may improve. Should 
the quality improve, the material may then be suitable for other aggregate products and 
graded aggregate seal. 
 



Although Area A meet specifications for HFSA, alternate sources which may not be 
capable of producing cleaner aggregates should be used for HFSA prior to utilizing Gnat 
Lake Summit Pit. 
 

Sulphate and Chloride Testing 
Table 5 shows the sulphate and chloride test results for select samples from the pit. These 
results are provided for information and have not been considered for material suitability.  

Table 5: Sulphate and Chloride Test Results 
Sample Water-Soluble Sulphate Water-Soluble Chloride 

Sa#1 <0.050 <0.002 

Sa#2 <0.050 <0.002 

 

Volume Estimates:  Table 6 shows the volume estimates that can be expected for 
topsoil, overburden and gravel from Area A. This is based on the measured depths 
encountered during the subsurface investigation. The potential volumes of granular 
material were calculated by averaging the total thickness of granular material encountered 
in test pits and multiplying by the estimated surface area. Many of the test pits bottomed in 
gravel and therefore the gravel volumes could be higher that what is calculated here. 
Area A is approximately 3.9ha.  

Table 6: Volume Estimates 
Area A 
~3.9ha. Topsoil Overburden Granular Material 

Average Layer 
Thickness (m) 0.1 0 4.8 

Volume (m3) 3,900 0 187,200 

 
  



Pit Development Notes 
• All development must be carried out in accordance with the Health, Safety, and 

Reclamation Code for Mines in British Columbia, BC Ministry of Energy and 
Mines (2021, or later edition), the Standard Specifications for Highway 
Construction, BC Ministry of Transportation and Infrastructure (2020, or later 
edition) and the Aggregate Operators Best Management Practices Handbook for 
BC.  
 

• The pit can be accessed from Highway 37.  
 

• Water table was not encountered in the test pits at the time of the investigation.  
 

• Area A does not require logging but will require clearing, grubbing and stripping 
of overburden prior to extraction of granular materials.  

 
• All trees, vegetation, and overburden are to be removed within 2m of the top of the 

pit faces.  Topsoil, overburden, and aggregate cannot be removed within five meters 
of the reserve boundary.  
 

• Development in Area A shall be from the existing pit faces and be directed towards 
the east as shown in the Development Plan (Figure 3).  
 

• An archaeological Chance-Find Plan shall be in place during clearing and 
extraction activities.  
 

• No dumping of debris or petroleum products will be permitted, and the site must be 
left in a clean and safe condition. 
 

• At the completion of the pit development operations, but prior to the depletion of 
the pit, the sides of the pit faces, waste piles, and overburden stockpiles must be 
trimmed to a 1.5H:1V slope. Active pit faces must be reshaped with native granular 
materials. 
 

• Upon depletion of the pit, all disturbed areas are to be reclaimed. The minimum 
reclamation procedure should include re-sloping of the pit faces and waste piles to 
a 2H:1V slope, contouring the area for appropriate drainage, spreading of 
overburden followed by topsoil, and seeding.   
 

• Should any of the above conditions conflict with the Health, Safety, and 
Reclamation Code for Mines in British Columbia, then the Code will prevail.   

 
  



Closure 
The findings of this report and the soil conditions noted above are inferred from the 
extrapolation of limited surface and subsurface data collected during the site investigation. 
It should be noted that different and possibly poorer soil conditions may exist between the 
test pit locations and volume estimates may vary from those reported in this report. 

 

Prepared by:     For/Reviewed by: 
Denzil Amor      Shiloh Carlson, P.Eng. 
Senior Aggregate Resource Specialist Regional Aggregate Resource Manager 
Geotechnical Engineering – NR  Geotechnical Engineering - NR 
 
 
 
 

Enclosures 
Figures: 

Figure 1 - Location Plan 
Figure 2 - Pit Plan 
Figure 3 - Development Plan 

Test Pit Summary 
Photos  



 

 

 

 

 

 

 

 

 

 
 

Figures 
 
  









 

 

 

 

 

 

 

 

 
 
 
 

Test Pit Summary 

 

 

 

 

 
  



Page 1 of 1

0.0 3.6 3.6 GP-GM 6 25 69 12 1 450
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Photos 
Hammer used as scale is ~30cm. 
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Typical vegetation conditions in Area A. 
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