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1 INTRODUCTION 

McElhanney Consulting Services Ltd. (MCSL) is pleased to submit this technical summary 
report detailing the aggregate resource assessment conducted at Surprise Creek Pit for 
Ministry of Transportation and Infrastructure (MoTI).  The purpose of the assessment was to 
conduct a test pit program in the existing mined pit and in areas of potential interest within the 
gravel reserve boundary to determine the potential aggregate resource volume, quality and 
suitability. 

2 LOCATION AND LEGAL LAND DESCRIPTION 

Pit Name: Surprise Creek 

Provincial Pit Number:  # 2174 

Location:  The portion of Surprise Creek Pit assessed was on the north side of Highway 37A, 
approximately 10 km west of Meziadin Junction, BC (Figure 1).  

Legal Land Description:  The site is currently a Section 16 Map Reserve (LF#6404275) held 
by the British Columbia Ministry of Transportation and Infrastructure. The legal description of 
the Map Reserve is “all that unsurveyed crown land in the vicinity of Surprise Creek, Cassiar 
District, Containing 32.06 Hectares, more or less”. The layout of the Map Reserve boundary 
is shown in the Pit Plan (Figure 2).   

3 FIELD ASSESSMENT  

A test pitting program was conducted by MCSL on December 6 to 8, 2016, covering both the 
existing mined area and the undeveloped portion of the reserve boundary. A total of twenty 
one (21) test pits were excavated within the MoTI reserve boundary at the locations shown 
on Figure 2 to depths ranging from 4.0 m to 5.0 m using an Cat 300CL excavator. The test 
pits were logged and sampled by MCSL.  A Test Pit Summary Log is included in Appendix A.  
Soils were described according to the MoTI Unified Soil Classification (USC) Legend attached 
in Appendix A. 

Portions of the site had been previously mined and there were high (approximately 10 to 20 
m in vertical height) pit faces near the center of the reserve. Another smaller pit face (ranging 
from 1 to 10 m high) was located in the southwest corner of the reserve. The site is 
characterized by generally north-south trending ridges sloping down towards the south. 
Slopes of the ridged varied from approximately 15 to 35 degrees and the slope heights ranged 
from approximately 5 m to greater than 20 m. Access through the reserve was generally 
limited to small trails along the crests of the esker features as excavator travel on the steep 
snow-covered slopes was not possible.  
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Samples of granular soils were taken during advancement of the test pits and a list of the 
samples collected were sent to MoTI for review and samples were selected for further 
laboratory testing based on discussions between MoTI and MCSL.  The following laboratory 
tests were performed: 

 Wash Sieve Analysis (ASTM C136 and C117) on 15 samples 
 Sand Equivalent Value (ASTM D2419) on 4 samples 
 Micro Deval on Coarse Aggregates (ASTM D6928-03) on 4 samples 
 Relative Density and Absorption of Coarse and Fine Aggregate (ASTM C127 and 

C128) on 4 samples 
 

Laboratory results for the individual samples tested are summarized in the Tables in the 
following sections and the appended Test Pit Summary Logs. Detailed laboratory reports can 
be provided upon request. Note that sieve analyses were conducted on material passing the 
75 mm screen only.  The percentage and size of oversize material was visually estimated in 
the field and are listed in the Test Pit Summary Log. 

Test Pit locations and prominent features such as natural embankments, slope breaks, 
depressions and/or draws, roads and other manmade features were mapped using a Global 
Positioning System (GPS) unit (Model Trimble GeoXH).  The GPS data was differentially post-
processed by MCSL.  A list of the processed test pit UTM coordinates, NAD 83 datum, is 
provided on the Pit Plan (Figure 2). Figure 2 also shows the test pit locations and prominent 
features. 

Digital photographs were taken at each test pit location.  Select photographs are shown in the 
attached Photo Plate 1. 

For the purpose of this project, granular material was defined as any soil with less than 15% 
fines (particles with a diameter < 0.075 mm) by mass.  If granular material was encountered, 
the test pit was advanced to the full reach of the excavator unless significant sloughing 
prevented advancement of the test pit. 

4 MATERIAL GRADATIONS 

Based on the results of the test pit assessments, two areas (Areas A and B) have been defined 
within the existing MoTI reserve boundary and are shown on the Pit Development Plan (Figure 
3).  Other portions of the reserve where test pits were excavated but areas are not delineated 
on Figure 3 were not considered suitable for aggregate development. 

Areas A and B were defined based on the location, gradations and oversize aggregate 
content.  Areas defined varied significantly in the quantity of oversize materials and the 
percentage of fines.  Area B appears to be the optimum area for Aggregate products; however, 
access to a majority of this area may be difficult through the complex terrain without significant 
pit development effort.    
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Table 1 shows the gradation test results for Areas A and B as a percentage by mass of the 
fines, sand and gravel components. The MoTI soil classification for each of the laboratory 
tested samples from Areas A and B are also listed. 

Table 1.  Laboratory Gradations for Areas A and B 

Test Pit 
Depth (m) 

Fines* 
(%) 

Sand* 
(%) 

Gravel (%) 
MoTI Soil 

Classification From To 
Fine* 

(4.75-25mm) 
Coarse* 

(25-75mm) 

Area A 

TP16-10 
(Sa 10) 

0.3 4.5 3.2 60.0 27.5 9.3 SP 

TP16-12 
(Sa 12) 

0.3 4.8 3.2 50.4 29.2 17.2 SP 

TP16-02 
(Sa 14) 

0.4 4.7 2.9 55.3 27.8 14.0 SP 

TP16-14 
(Sa 16) 

0.6 4.5 2.3 67.0 22.8 7.9 SP 

TP16-15 
(Sa 17) 

0.5 4.5 2.5 60.6 22.1 14.8 SP 

TP16-16 
(Sa 18) 

2.5 -4.0 3.9 72.6 17.4 6.1 SP 

TP16-17 
(Sa 19) 

2.7 -4.5 1.7 70.8 22.2 5.3 SP 

TP16-21 
(Sa 23) 

3.0 -4.5 4.7 66.0 25.7 3.6 SP 

Average of Area A 3.1 62.8 24.3 9.8 - 

Area B 

TP16-04 
(Sa 1) 

1.5 4.5 5.1 40.4 34.9 19.6 GW-GM 

TP16-07 
(Sa 2) 

0.1 5.0 3.0 42.5 35.2 19.3 GW 

TP16-06 
(Sa 3) 

2.2 4.5 9.5 44.3 25.9 20.6 GP-GM 

TP16-08 
(Sa 5) 

0.2 4.5 4.9 43.7 31.7 19.7 GP 

TP16-03 
(Sa 9) 

0.3 4.5 3.9 42.9 26.5 26.7 GP 

TP16-11 
(Sa 11) 

-2.0 -4.5 4.0 41.5 33.6 20.9 GP 

TP16-18 
(Sa 20) 

3.0 -4.5 2.7 39.3 32.2 25.8 GW 

Average of Area B 4.7 42.1 31.4 21.8 - 

* Values are rounded to the nearest decimal number so may not add exactly to 100%. 
** Minus values indicate the test pit was completed at a pit face.  Positive values are the pit face, and negative 
values are below the toe of slope.  Zero value is the toe of slope.  
 
A summary of the gradations corrected to include the estimated oversize is provided in 
Table 2. 
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Table 2.  Summary of Gradations Including Oversize Material for Areas A and B 

Test Pit 
Fines* 

(%) 
Sand* 

(%) 

Gravel* (%) Estimated 
Oversize* 

(% >75 mm) 

MoTI Soil 
Classification Fine 

(4.75-25mm) 
Coarse 

(25-75mm) 

Area A 
TP16-10 
(Sa 10) 

2.7 51.0 23.4 7.9 15 SP 

TP16-12 
(Sa 12) 

3.0 47.9 27.7 16.3 5 SP 

TP16-02 
(Sa 14) 

2.5 47.0 23.6 11.9 15 SP 

TP16-14 
(Sa 16) 

2.1 60.3 20.5 7.1 10 SP 

TP16-15 
(Sa 17) 

2.3 54.5 19.9 13.3 10 SP 

TP16-16 
(Sa 18) 

3.7 69.0 16.5 5.8 5 SP 

TP16-17 
(Sa 19) 

1.7 70.8 22.2 5.3 0 SP 

TP16-21 
(Sa 23) 

4.2 59.4 23.1 3.2 10 SP 

Average Area A 2.8 57.5 22.1 8.9 9 - 
Area B 

TP16-04 
(Sa 1) 

3.1 24.2 20.9 11.8 40 GP 

TP16-07 
(Sa 2) 

2.1 29.8 24.6 13.5 30 GW 

TP16-06 
(Sa 3) 

6.7 31.0 17.9 14.4 30 GP-GM 

TP16-08 
(Sa 5) 

4.4 39.3 28.5 17.7 10 GP 

TP16-03 
(Sa 9) 

3.5 38.6 23.9 24.0 10 GW 

TP16-11 
(Sa 11) 

2.8 29.1 23.5 14.6 30 GP 

TP16-18 
(Sa 20) 

2.4 35.4 29.0 23.2 10 GW 

Average Area B 3.6 32.5 24.1 17.0 23 - 
* Values are rounded to the nearest decimal so may not add exactly to 100%. 
 

5 MATERIAL DURABILITY 

Table 3 shows the results of the durability tests as well as the specifications as required in the 
MoTI 2012 Standard Specifications for Highway Construction. Durability testing was 
completed on samples from Areas A and B. 
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Table 3.  Durability Test Results for Areas A and B 

Test Pit 

Durability Test 

Micro-
Deval 

(Coarse) 

Sand 
Equivalent 

Absorption 
(Coarse/Fine) 

Bulk Relative 
Density 

(Coarse/Fine) 

Area A 

TP16-10, Sa 10 - - 3.0% / 2.9% 2.49 / 2.50 

TP16-02, Sa 14 22% 67 - - 

TP16-14, Sa 16 - - 3.1% / 3.0% 2.48 / 2.50 

TP16-15, Sa 17 22% 75 - - 

Area B 

TP16-04, Sa 1 - - 3.8% / 3.9% 2.45 / 2.45 

TP16-07, Sa 2 20% 56 - - 

TP16-06, Sa 3 - - 2.5% / 3.1% 2.50 / 2.45 

TP16-03, Sa 9 23% 49 - - 

BC MoT Specifications1 

Micro Deval 

≤30% for select granular subbase (coarse) and bridge end fill aggregates 
≤25% for surfacing and base course aggregates 
≤20% for Class 2 pavement asphalt mix aggregates 
≤18% for Class 1 pavement asphalt mix aggregates 

Sand Equivalent 
≥20 for subbase, bridge end fill and surfacing aggregates 
≥40 for fine asphalt mix and base course aggregates 

Absorption 
≤ 2% for coarse paving aggregates 
≤ 1% for coarse aggregates in aggregate seal products 
≤ 1.5% for fine aggregates in aggregate seal products 

Relative Density ~2.65 for all aggregate products 

 
Sand Equivalent results for both Areas A and B met specifications for all aggregate types 
listed above; however, the Micro-Deval test results did not meet specifications for asphalt mix 
aggregates.  The absorption for both coarse and fine aggregates in Areas A and B exceeded 
the maximum value for all aggregates listed above and do not meet specifications for asphalt 
and aggregate seal products. The specific gravity of the coarse aggregates was between 2.45 
and 2.50.  

The aggregate resource contains a proportion of oversize material which varied between the 
different areas (average 9% in Area A and 23% in Area B). Including this material in the 
crushing process may improve the durability of the crushed products.    

                                                 
1 Ministry of Transportation, 2012 Standard Specifications for Highway Construction, Adopted November 1, 2011 
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6 MATERIAL SUITABILITY 

Based on the assessment results, the material in Areas A and B is likely to be suitable for the 
following purposes (Table 4): 

Table 4.  Material Suitability 

Area Pit Run Crush Comments 

Area A 

Possibly Bridge 
End Fill (BEF) 

and 
Select Granular 

Subbase (SGSB) 
(See Comments) 

Marginal for 25 mm 
Base Course 

Products (See 
Comments) 

Screening of oversize required for 
pitrun products. May not meet 

MoTI rut criteria for SGSB.  
Lack of coarse fraction may make 
fracture counts difficult to achieve 

and sand content may too high 
without additional screening off of 

sand portions.  

Area B 

Select Granular 
Sub Base 
(SGSB) 

Bridge End Fill 
(BEF) 

Possibly High 
Fines Surfacing 

Aggregate (HFSA) 
All Well Graded 

Base (WGB) and 
Intermediate 

Graded Base (IGB) 
Aggregates 

Screening of oversize required for 
pit run products. 

HFSA depends on processing and 
generation of fines and may 

require addition of fines.  
Pockets of high fines should be 
avoided for other base course 

products.  
 

7 VOLUME ESTIMATES 

The volume estimates are provided in Table 5 and are based on the measured depths 
encountered during the subsurface test pit assessment.  The potential volumes of granular 
material were calculated by averaging the total thickness of granular materials encountered 
and reduced by one-third to approximately consider the geometry of the esker land features.  

All of the test pits in Areas A and B were terminated in aggregates; therefore, the volume of 
available aggregate could potentially be higher than calculated. The water table was not 
encountered in the test pits in Areas A and B; however, it should be note that the water table 
could vary considerably during the year and therefore considerably less volume of aggregate 
may be available if water table levels were to rise (for example, during spring freshet) – 
additional assessment would be required to monitor seasonal water table variation at this site. 

Note the height of the existing pit faces, and the topography suggests that a significantly more 
volume of aggregates may be available below the depth of the test pits and additional deep 
site assessment (drilling) would be required to confirm additional volumes.  
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Table 5.  Volume Estimates 

Area 
Surface 

Area (m2) 
Thickness/ 

Volume 
Topsoil Overburden Aggregate 

Area A 67,300 
Average Layer 
Thickness (m) 

0.4 None 4.9 

Volume (m3) 25,000 0 320,000 

Area B 57,800 
Average Layer 
Thickness (m) 

0.2 0.2 4.1 

Volume (m3) 11,500 9,000 220,000 
 

8 PIT DEVELOPMENT NOTES 
 

 All pit 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 
(2008, or later edition), the Standard Specifications for Highway Construction, BC 
Ministry of Transportation and Infrastructure (2012, or later edition) and the Aggregate 
Operators Best Management Practices Handbook for BC.  

 The pit is currently accessed from Highway 37A and is considered suitable for future 
development.    

 The average thickness of the topsoil and overburden varied and will require stripping 
and placing in the desginated stockpile areas.  Areas were delineated on the pit 
development plan.  Topsoil should be stockpiled separately from mineral soil 
overburden.  

 All trees, vegetation and overburden are to be removed within 2 m of the top of the pit 
face.   Logging, clearing and grubbing will be required to mine Areas A and B.   

 Topsoil, overburden and aggregate cannot be removed within 5 m of the reserve 
boundary. 

 Development of Area A can commence from wherever practical in the southwest area 
working from the existing pit floors and faces perpendicularly. Begin mining Area A 
using the existing pit floor for crushing and stockpiling aggregates. 

 Area B can be mined from the existing pit face.  Maintanence of current trails that 
continue outside of the reserve will require consideration prior to developing a detailed 
development plan of Area B.  

 The contractor must ensure that all materials passing through 375 mm x 450 mm 
slotted openings shall be used in the production of the crushed aggregates. 

 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 overations, 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 must 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 the 
overburden followed by topsoil and seeding. 
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9 CLOSURE 

McElhanney Consulting Services Ltd. has prepared this document in a manner consistent with 
that level of care and skill ordinarily exercised by members of the engineering and science 
professions currently practicing under similar conditions in the jurisdiction in which the 
services are provided, subject to the time limits and physical constraints applicable to this 
document.  No warranty, express or implied, is made. 

This document, including all text, data, tables, plans, figures, drawings and other documents 
contained herein, has been prepared by MCSL for the sole benefit of Ministry of 
Transportation and Infrastructure.  It represents MCSL’s professional judgment based on the 
knowledge and information available at the time of completion.  MCSL is not responsible for 
any unauthorized use or modification of this document.  All third parties relying on this 
document do so at their own risk. 

The factual data, interpretations, suggestions, recommendations and opinions expressed in 
this document pertain to the specific project, site conditions, design objective, development 
and purpose described to MCSL by Ministry of Transportation and Infrastructure and are not 
applicable to any other project or site location.  In order to properly understand the factual 
data, interpretations, suggestions, recommendations and opinions expressed in this 
document, reference must be made to the entire document. 

This document, including all text, data, tables, plans, figures, drawings and other documents 
contained herein, as well as all electronic media prepared by MCSL are considered its 
professional work product and shall remain the copyright property of MCSL.  Ministry of 
Transportation and Infrastructure may make copies of the document in such quantities as are 
reasonably necessary for those parties conducting business specifically related to the subject 
of this document or in support of or in response to regulatory inquiries and proceedings.  
Electronic media is susceptible to unauthorized modification, deterioration and incompatibility 
and therefore no party can rely solely on the electronic media versions of this document. 

Please do not hesitate to contact the undersigned should you have any questions or 
comments. 

Respectfully submitted, 
 
McElhanney Consulting Services Ltd. 
 
 Reviewed By: 
 
 
   
 
 
Tyler Wilkes, EIT Emily Davidson, P.Eng. 
Geotechnical Engineer Geotechnical Engineer 
Terrace, BC Smithers, BC 
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DRAWINGS 
Figure 1: Location Plan 

Figure 2: Pit Plan 

Figure 3: Pit Development Plan 
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TP16-04 0.0 0.3 0.3 TS
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1 1.5 4.5 3.0 GP 2 35 63 25 15 300 C GW 5.1 40.4 34.9 19.6 2.45/2.45 3.8/3.9
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  Note: Soil classifications are based on Ministry of Transportation and Infrastructure Unified Soil Classification System
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8 0.3 4.5 4.2 SP 3 57 40 10 100 M Trace rootlets to 2.5 m
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  Note: Soil classifications are based on Ministry of Transportation and Infrastructure Unified Soil Classification System
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1 INTRODUCTION 


McElhanney Consulting Services Ltd. (MCSL) is pleased to submit this technical summary 
report detailing the aggregate resource assessment conducted at Surprise Creek Pit for 
Ministry of Transportation and Infrastructure (MoTI).  The purpose of the assessment was to 
conduct a test pit program in the existing mined pit and in areas of potential interest within the 
gravel reserve boundary to determine the potential aggregate resource volume, quality and 
suitability. 


2 LOCATION AND LEGAL LAND DESCRIPTION 


Pit Name: Surprise Creek 


Provincial Pit Number:  # 2174 


Location:  The portion of Surprise Creek Pit assessed was on the north side of Highway 37A, 
approximately 10 km west of Meziadin Junction, BC (Figure 1).  


Legal Land Description:  The site is currently a Section 16 Map Reserve (LF#6404275) held 
by the British Columbia Ministry of Transportation and Infrastructure. The legal description of 
the Map Reserve is “all that unsurveyed crown land in the vicinity of Surprise Creek, Cassiar 
District, Containing 32.06 Hectares, more or less”. The layout of the Map Reserve boundary 
is shown in the Pit Plan (Figure 2).   


3 FIELD ASSESSMENT  


A test pitting program was conducted by MCSL on December 6 to 8, 2016, covering both the 
existing mined area and the undeveloped portion of the reserve boundary. A total of twenty 
one (21) test pits were excavated within the MoTI reserve boundary at the locations shown 
on Figure 2 to depths ranging from 4.0 m to 5.0 m using an Cat 300CL excavator. The test 
pits were logged and sampled by MCSL.  A Test Pit Summary Log is included in Appendix A.  
Soils were described according to the MoTI Unified Soil Classification (USC) Legend attached 
in Appendix A. 


Portions of the site had been previously mined and there were high (approximately 10 to 20 
m in vertical height) pit faces near the center of the reserve. Another smaller pit face (ranging 
from 1 to 10 m high) was located in the southwest corner of the reserve. The site is 
characterized by generally north-south trending ridges sloping down towards the south. 
Slopes of the ridged varied from approximately 15 to 35 degrees and the slope heights ranged 
from approximately 5 m to greater than 20 m. Access through the reserve was generally 
limited to small trails along the crests of the esker features as excavator travel on the steep 
snow-covered slopes was not possible.  
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Samples of granular soils were taken during advancement of the test pits and a list of the 
samples collected were sent to MoTI for review and samples were selected for further 
laboratory testing based on discussions between MoTI and MCSL.  The following laboratory 
tests were performed: 


 Wash Sieve Analysis (ASTM C136 and C117) on 15 samples 
 Sand Equivalent Value (ASTM D2419) on 4 samples 
 Micro Deval on Coarse Aggregates (ASTM D6928-03) on 4 samples 
 Relative Density and Absorption of Coarse and Fine Aggregate (ASTM C127 and 


C128) on 4 samples 
 


Laboratory results for the individual samples tested are summarized in the Tables in the 
following sections and the appended Test Pit Summary Logs. Detailed laboratory reports can 
be provided upon request. Note that sieve analyses were conducted on material passing the 
75 mm screen only.  The percentage and size of oversize material was visually estimated in 
the field and are listed in the Test Pit Summary Log. 


Test Pit locations and prominent features such as natural embankments, slope breaks, 
depressions and/or draws, roads and other manmade features were mapped using a Global 
Positioning System (GPS) unit (Model Trimble GeoXH).  The GPS data was differentially post-
processed by MCSL.  A list of the processed test pit UTM coordinates, NAD 83 datum, is 
provided on the Pit Plan (Figure 2). Figure 2 also shows the test pit locations and prominent 
features. 


Digital photographs were taken at each test pit location.  Select photographs are shown in the 
attached Photo Plate 1. 


For the purpose of this project, granular material was defined as any soil with less than 15% 
fines (particles with a diameter < 0.075 mm) by mass.  If granular material was encountered, 
the test pit was advanced to the full reach of the excavator unless significant sloughing 
prevented advancement of the test pit. 


4 MATERIAL GRADATIONS 


Based on the results of the test pit assessments, two areas (Areas A and B) have been defined 
within the existing MoTI reserve boundary and are shown on the Pit Development Plan (Figure 
3).  Other portions of the reserve where test pits were excavated but areas are not delineated 
on Figure 3 were not considered suitable for aggregate development. 


Areas A and B were defined based on the location, gradations and oversize aggregate 
content.  Areas defined varied significantly in the quantity of oversize materials and the 
percentage of fines.  Area B appears to be the optimum area for Aggregate products; however, 
access to a majority of this area may be difficult through the complex terrain without significant 
pit development effort.    
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Table 1 shows the gradation test results for Areas A and B as a percentage by mass of the 
fines, sand and gravel components. The MoTI soil classification for each of the laboratory 
tested samples from Areas A and B are also listed. 


Table 1.  Laboratory Gradations for Areas A and B 


Test Pit 
Depth (m) 


Fines* 
(%) 


Sand* 
(%) 


Gravel (%) 
MoTI Soil 


Classification From To 
Fine* 


(4.75-25mm) 
Coarse* 


(25-75mm) 


Area A 


TP16-10 
(Sa 10) 


0.3 4.5 3.2 60.0 27.5 9.3 SP 


TP16-12 
(Sa 12) 


0.3 4.8 3.2 50.4 29.2 17.2 SP 


TP16-02 
(Sa 14) 


0.4 4.7 2.9 55.3 27.8 14.0 SP 


TP16-14 
(Sa 16) 


0.6 4.5 2.3 67.0 22.8 7.9 SP 


TP16-15 
(Sa 17) 


0.5 4.5 2.5 60.6 22.1 14.8 SP 


TP16-16 
(Sa 18) 


2.5 -4.0 3.9 72.6 17.4 6.1 SP 


TP16-17 
(Sa 19) 


2.7 -4.5 1.7 70.8 22.2 5.3 SP 


TP16-21 
(Sa 23) 


3.0 -4.5 4.7 66.0 25.7 3.6 SP 


Average of Area A 3.1 62.8 24.3 9.8 - 


Area B 


TP16-04 
(Sa 1) 


1.5 4.5 5.1 40.4 34.9 19.6 GW-GM 


TP16-07 
(Sa 2) 


0.1 5.0 3.0 42.5 35.2 19.3 GW 


TP16-06 
(Sa 3) 


2.2 4.5 9.5 44.3 25.9 20.6 GP-GM 


TP16-08 
(Sa 5) 


0.2 4.5 4.9 43.7 31.7 19.7 GP 


TP16-03 
(Sa 9) 


0.3 4.5 3.9 42.9 26.5 26.7 GP 


TP16-11 
(Sa 11) 


-2.0 -4.5 4.0 41.5 33.6 20.9 GP 


TP16-18 
(Sa 20) 


3.0 -4.5 2.7 39.3 32.2 25.8 GW 


Average of Area B 4.7 42.1 31.4 21.8 - 


* Values are rounded to the nearest decimal number so may not add exactly to 100%. 
** Minus values indicate the test pit was completed at a pit face.  Positive values are the pit face, and negative 
values are below the toe of slope.  Zero value is the toe of slope.  
 
A summary of the gradations corrected to include the estimated oversize is provided in 
Table 2. 
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Table 2.  Summary of Gradations Including Oversize Material for Areas A and B 


Test Pit 
Fines* 


(%) 
Sand* 


(%) 


Gravel* (%) Estimated 
Oversize* 


(% >75 mm) 


MoTI Soil 
Classification Fine 


(4.75-25mm) 
Coarse 


(25-75mm) 


Area A 
TP16-10 
(Sa 10) 


2.7 51.0 23.4 7.9 15 SP 


TP16-12 
(Sa 12) 


3.0 47.9 27.7 16.3 5 SP 


TP16-02 
(Sa 14) 


2.5 47.0 23.6 11.9 15 SP 


TP16-14 
(Sa 16) 


2.1 60.3 20.5 7.1 10 SP 


TP16-15 
(Sa 17) 


2.3 54.5 19.9 13.3 10 SP 


TP16-16 
(Sa 18) 


3.7 69.0 16.5 5.8 5 SP 


TP16-17 
(Sa 19) 


1.7 70.8 22.2 5.3 0 SP 


TP16-21 
(Sa 23) 


4.2 59.4 23.1 3.2 10 SP 


Average Area A 2.8 57.5 22.1 8.9 9 - 
Area B 


TP16-04 
(Sa 1) 


3.1 24.2 20.9 11.8 40 GP 


TP16-07 
(Sa 2) 


2.1 29.8 24.6 13.5 30 GW 


TP16-06 
(Sa 3) 


6.7 31.0 17.9 14.4 30 GP-GM 


TP16-08 
(Sa 5) 


4.4 39.3 28.5 17.7 10 GP 


TP16-03 
(Sa 9) 


3.5 38.6 23.9 24.0 10 GW 


TP16-11 
(Sa 11) 


2.8 29.1 23.5 14.6 30 GP 


TP16-18 
(Sa 20) 


2.4 35.4 29.0 23.2 10 GW 


Average Area B 3.6 32.5 24.1 17.0 23 - 
* Values are rounded to the nearest decimal so may not add exactly to 100%. 
 


5 MATERIAL DURABILITY 


Table 3 shows the results of the durability tests as well as the specifications as required in the 
MoTI 2012 Standard Specifications for Highway Construction. Durability testing was 
completed on samples from Areas A and B. 
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Table 3.  Durability Test Results for Areas A and B 


Test Pit 


Durability Test 


Micro-
Deval 


(Coarse) 


Sand 
Equivalent 


Absorption 
(Coarse/Fine) 


Bulk Relative 
Density 


(Coarse/Fine) 


Area A 


TP16-10, Sa 10 - - 3.0% / 2.9% 2.49 / 2.50 


TP16-02, Sa 14 22% 67 - - 


TP16-14, Sa 16 - - 3.1% / 3.0% 2.48 / 2.50 


TP16-15, Sa 17 22% 75 - - 


Area B 


TP16-04, Sa 1 - - 3.8% / 3.9% 2.45 / 2.45 


TP16-07, Sa 2 20% 56 - - 


TP16-06, Sa 3 - - 2.5% / 3.1% 2.50 / 2.45 


TP16-03, Sa 9 23% 49 - - 


BC MoT Specifications1 


Micro Deval 


≤30% for select granular subbase (coarse) and bridge end fill aggregates 
≤25% for surfacing and base course aggregates 
≤20% for Class 2 pavement asphalt mix aggregates 
≤18% for Class 1 pavement asphalt mix aggregates 


Sand Equivalent 
≥20 for subbase, bridge end fill and surfacing aggregates 
≥40 for fine asphalt mix and base course aggregates 


Absorption 
≤ 2% for coarse paving aggregates 
≤ 1% for coarse aggregates in aggregate seal products 
≤ 1.5% for fine aggregates in aggregate seal products 


Relative Density ~2.65 for all aggregate products 


 
Sand Equivalent results for both Areas A and B met specifications for all aggregate types 
listed above; however, the Micro-Deval test results did not meet specifications for asphalt mix 
aggregates.  The absorption for both coarse and fine aggregates in Areas A and B exceeded 
the maximum value for all aggregates listed above and do not meet specifications for asphalt 
and aggregate seal products. The specific gravity of the coarse aggregates was between 2.45 
and 2.50.  


The aggregate resource contains a proportion of oversize material which varied between the 
different areas (average 9% in Area A and 23% in Area B). Including this material in the 
crushing process may improve the durability of the crushed products.    


                                                 
1 Ministry of Transportation, 2012 Standard Specifications for Highway Construction, Adopted November 1, 2011 
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6 MATERIAL SUITABILITY 


Based on the assessment results, the material in Areas A and B is likely to be suitable for the 
following purposes (Table 4): 


Table 4.  Material Suitability 


Area Pit Run Crush Comments 


Area A 


Possibly Bridge 
End Fill (BEF) 


and 
Select Granular 


Subbase (SGSB) 
(See Comments) 


Marginal for 25 mm 
Base Course 


Products (See 
Comments) 


Screening of oversize required for 
pitrun products. May not meet 


MoTI rut criteria for SGSB.  
Lack of coarse fraction may make 
fracture counts difficult to achieve 


and sand content may too high 
without additional screening off of 


sand portions.  


Area B 


Select Granular 
Sub Base 
(SGSB) 


Bridge End Fill 
(BEF) 


Possibly High 
Fines Surfacing 


Aggregate (HFSA) 
All Well Graded 


Base (WGB) and 
Intermediate 


Graded Base (IGB) 
Aggregates 


Screening of oversize required for 
pit run products. 


HFSA depends on processing and 
generation of fines and may 


require addition of fines.  
Pockets of high fines should be 
avoided for other base course 


products.  
 


7 VOLUME ESTIMATES 


The volume estimates are provided in Table 5 and are based on the measured depths 
encountered during the subsurface test pit assessment.  The potential volumes of granular 
material were calculated by averaging the total thickness of granular materials encountered 
and reduced by one-third to approximately consider the geometry of the esker land features.  


All of the test pits in Areas A and B were terminated in aggregates; therefore, the volume of 
available aggregate could potentially be higher than calculated. The water table was not 
encountered in the test pits in Areas A and B; however, it should be note that the water table 
could vary considerably during the year and therefore considerably less volume of aggregate 
may be available if water table levels were to rise (for example, during spring freshet) – 
additional assessment would be required to monitor seasonal water table variation at this site. 


Note the height of the existing pit faces, and the topography suggests that a significantly more 
volume of aggregates may be available below the depth of the test pits and additional deep 
site assessment (drilling) would be required to confirm additional volumes.  
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Table 5.  Volume Estimates 


Area 
Surface 


Area (m2) 
Thickness/ 


Volume 
Topsoil Overburden Aggregate 


Area A 67,300 
Average Layer 
Thickness (m) 


0.4 None 4.9 


Volume (m3) 25,000 0 320,000 


Area B 57,800 
Average Layer 
Thickness (m) 


0.2 0.2 4.1 


Volume (m3) 11,500 9,000 220,000 
 


8 PIT DEVELOPMENT NOTES 
 


 All pit 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 
(2008, or later edition), the Standard Specifications for Highway Construction, BC 
Ministry of Transportation and Infrastructure (2012, or later edition) and the Aggregate 
Operators Best Management Practices Handbook for BC.  


 The pit is currently accessed from Highway 37A and is considered suitable for future 
development.    


 The average thickness of the topsoil and overburden varied and will require stripping 
and placing in the desginated stockpile areas.  Areas were delineated on the pit 
development plan.  Topsoil should be stockpiled separately from mineral soil 
overburden.  


 All trees, vegetation and overburden are to be removed within 2 m of the top of the pit 
face.   Logging, clearing and grubbing will be required to mine Areas A and B.   


 Topsoil, overburden and aggregate cannot be removed within 5 m of the reserve 
boundary. 


 Development of Area A can commence from wherever practical in the southwest area 
working from the existing pit floors and faces perpendicularly. Begin mining Area A 
using the existing pit floor for crushing and stockpiling aggregates. 


 Area B can be mined from the existing pit face.  Maintanence of current trails that 
continue outside of the reserve will require consideration prior to developing a detailed 
development plan of Area B.  


 The contractor must ensure that all materials passing through 375 mm x 450 mm 
slotted openings shall be used in the production of the crushed aggregates. 


 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 overations, 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 must 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 the 
overburden followed by topsoil and seeding. 
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9 CLOSURE 


McElhanney Consulting Services Ltd. has prepared this document in a manner consistent with 
that level of care and skill ordinarily exercised by members of the engineering and science 
professions currently practicing under similar conditions in the jurisdiction in which the 
services are provided, subject to the time limits and physical constraints applicable to this 
document.  No warranty, express or implied, is made. 


This document, including all text, data, tables, plans, figures, drawings and other documents 
contained herein, has been prepared by MCSL for the sole benefit of Ministry of 
Transportation and Infrastructure.  It represents MCSL’s professional judgment based on the 
knowledge and information available at the time of completion.  MCSL is not responsible for 
any unauthorized use or modification of this document.  All third parties relying on this 
document do so at their own risk. 


The factual data, interpretations, suggestions, recommendations and opinions expressed in 
this document pertain to the specific project, site conditions, design objective, development 
and purpose described to MCSL by Ministry of Transportation and Infrastructure and are not 
applicable to any other project or site location.  In order to properly understand the factual 
data, interpretations, suggestions, recommendations and opinions expressed in this 
document, reference must be made to the entire document. 


This document, including all text, data, tables, plans, figures, drawings and other documents 
contained herein, as well as all electronic media prepared by MCSL are considered its 
professional work product and shall remain the copyright property of MCSL.  Ministry of 
Transportation and Infrastructure may make copies of the document in such quantities as are 
reasonably necessary for those parties conducting business specifically related to the subject 
of this document or in support of or in response to regulatory inquiries and proceedings.  
Electronic media is susceptible to unauthorized modification, deterioration and incompatibility 
and therefore no party can rely solely on the electronic media versions of this document. 


Please do not hesitate to contact the undersigned should you have any questions or 
comments. 


Respectfully submitted, 
 
McElhanney Consulting Services Ltd. 
 
 Reviewed By: 
 
 
   
 
 
Tyler Wilkes, EIT Emily Davidson, P.Eng. 
Geotechnical Engineer Geotechnical Engineer 
Terrace, BC Smithers, BC 
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DRAWINGS 
Figure 1: Location Plan 


Figure 2: Pit Plan 


Figure 3: Pit Development Plan 
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TP16-04 0.0 0.3 0.3 TS


0.3 1.5 1.2 SW 4 50 46 10 20 300 M-C Subrounded, some rootlets


1 1.5 4.5 3.0 GP 2 35 63 25 15 300 C GW 5.1 40.4 34.9 19.6 2.45/2.45 3.8/3.9


TP16-07 0.0 0.1 0.1 TS


2 0.1 5.0 4.9 GP 2 45 53 20 10 0 300 C GW 3 42.5 35.2 19.3 55.9 19.7
Subrounded, some subangular at 4 m. 
Trace rootlets to 1 m


TP16-06 0.0 0.2 0.2 TS


0.2 2.2 2.0 GP 4 40 56 20 10 250 C Trace rootlets


3 2.2 4.5 2.3 SW-SM 5 55 40 20 10 300 M GP-GM 9.5 44.3 25.6 20.6 2.50/2.45 2.5/3.1 Trace rootlets, thin silt layers


TP16-05 0.0 0.1 0.1 TS


0.1 1.8 1.7 GP 3 30 67 10 10 200 C Trace rootlets


1.80 2.9 1.1 GW-GM 5 45 50 10 10 200 M Bedded silt seams


2.9 4.5 1.6 GW 3 35 62 20 150 C


4.5 4.7 0.2 SP-SM 6 64 30 F-M


TP16-08 0.0 0.2 0.2 TS


5 0.2 4.5 4.3 SW 4 50 46 20 10 250 M-C GP 4.9 43.7 31.7 19.7 Trace rootlets to 3 m


Stockpile A 6 SW-SM 5 60 35 19 M Road base 19mm


Stockpile B 7 GP 2 25 73 30 100 M Sub base gravel


  Note: Soil classifications are based on Ministry of Transportation and Infrastructure Unified Soil Classification System
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PROJECT #: EXCAVATOR:


DESCRIPTION:
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TP16-09 0.0 0.3 0.3 TS


8 0.3 4.5 4.2 SP 3 57 40 10 100 M Trace rootlets to 2.5 m


TP16-03 0.0 0.3 0.3 TS


9 0.3 4.5 4.2 GP 3 40 57 10 5 200 M GP 3.9 42.9 26.5 26.7 49.2 22.7 Trace rootlets to 2 m


TP16-10 0.0 0.3 0.3 TS


10 0.3 4.5 4.2 SP 2 60 38 15 150 M SP 3.2 60.0 27.5 9.3 2.49/2.50 3.0/2.9 Trace rootlets to 3 m


TP16-11 4.0 3.6 0.4 TS
Embankment 


Face
3.6 -2.0 5.6 SP 2 53 45 15 5 200 M-C Trace rootlets


11 -2.0 -4.5 2.5 GW 2 45 53 20 10 300 M-C GP 4.0 41.5 33.6 20.9 Trace rootlets


TP16-12 0.0 0.3 0.3 TS


12 0.3 4.8 4.5 SP 3 57 40 10 5 200 M SP 3.2 50.4 29.2 17.2 Trace rootlets to 2.5 m


TP16-13 0.0 0.3 0.3 TS


13 0.3 5.0 4.7 SP 3 57 40 15 150 M Trace rootlets to 2 m


TP16-02 0.0 0.4 0.4 TS


14 0.4 4.7 4.3 SP 3 57 40 10 5 200 M SP 2.9 55.3 27.8 14 67.1 21.7 Trace rootlets to 2.5 m


TP16-01 0.0 0.4 0.4 TS


15 0.4 4.8 4.4 SP 3 57 40 10 5 200 M


TP16-14 0.0 0.6 0.6 TS


16 0.6 4.5 3.9 SP 3 60 37 10 150 M SP 2.3 67.0 22.8 7.9 2.48/2.50 3.1/3.0 Trace rootlets to 3 m


TP16-15 0.0 0.5 0.5 TS


17 0.5 4.5 4.0 SP 3 57 40 10 100 M SP 2.5 60.6 22 14.8 74.6 21.5


TP16-16 3.0 2.5 0.5 TS


Slope face 18 2.5 -4.0 6.5 SP 2 65 33 5 150 M SP 3.9 72.6 17.4 6.1 Trace rootlets to -1 m


  Note: Soil classifications are based on Ministry of Transportation and Infrastructure Unified Soil Classification System
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PROJECT #: EXCAVATOR:
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TP16-17 3.0 2.7 0.3 TS


Pit face 19 2.7 -4.5 7.2 SP 3 65 32 75 M SP 1.7 70.8 22.2 5.3


TP16-18 20 3.0 -4.5 7.5 SW 2 50 48 10 150 M GW 2.7 39.3 32.2 25.8


Pit face


TP16-19 0.0 0.5 0.5 TS


21 0.5 4.5 4.0 SP 3 60 37 5 150 M Trace roots on downslope side of TP


TP16-20 0.0 0.4 0.4 TS


0.4 1.5 1.1 SP 3 77 20 40 M


1.5 3.0 1.5 SM3 30 70 1.5 F
Bedded silt seams. Heavy seepage at 
interface of SP-SM3. Sloughing


3.0 4.0 1.0 SM4 40 60 F Dark blue, wet, sloughing


TP16-21 3.0 -3.0 6.0 SW 3 57 40 5 100 M


-3.0 -4.5 1.5 SP 3 65 32 10 100 F-M
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  Note: Soil classifications are based on Ministry of Transportation and Infrastructure Unified Soil Classification System
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