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ExECUTIvE SUMMARy

The Resource Development and Geoscience Branch of 
the British Columbia Ministry of Energy, Mines and Pe-
troleum Resources conducted an evaluation of a sand and 
gravel prospect at kilometre 48 on the Fontas Road. The 
prospect, referred to here as the Fontas Road Prospect, is lo-
cated 1 km east of the Fontas petroleum development road 
approximately 150 km north of Fort St John (Figure 1). 

The purpose of this study is to provide a preliminary 
assessment of the aggregate potential of a landform identi-
fied by ministry staff. A test pitting program was conducted 
using an excavator that could dig to a maximum depth of 
approximately 5 m. In each pit, the materials present were 
recorded and assessed for aggregate potential. 

The investigation showed there is an average of 2 m 
of gravel at surface over the elevated region of the feature. 
The gravel thins towards the margins of the area tested but 
is continuous over most of the feature. This preliminary 
evaluation suggests an indicated resource of 38 000 m3 and 
an inferred resource of 54 000 m3 based on a 2 m average 
thickness. 

INTRODUCTION

Increased activity of the oil and gas industry in northeast 
British Columbia has resulted in a need for more surficial 
geology and aggregate potential data for the region.  The 
Resource Development and Geoscience Branch (RDGB) 
is currently conducting a program focusing on identifying 
new local sources of construction aggregate to support the 
development and maintenance of all season petroleum de-
velopment roads (PDRs). 

This report details the results of a site investigation of 
a glaciofluvial feature identified as having aggregate poten-
tial. The feature is located 1 km west of kilometre 48 on 
the Fontas PDR (Figure 1). The nearest established gravel 
source in the area is located 21 km to the southeast along 
the Ladyfern access road. Currently, large scale aggregate 
demands are being met by transporting material by road 
from as far as Taylor, British Columbia, a 300 km round 
trip. It is this excessive transport distance that prompted the 
RDGB to investigate aggregate potential in this area. 

PREvIOUS WORK

Previous systematic surficial geology and aggregate 
studies in the area have been relatively limited. Regional 
studies by Mathews (1978; 1980) provides a framework 
for the deglacial history of northeastern British Columbia 
and northwestern Alberta. Aggregate potential mapping in 
the area conducted by Savinkoff (2004) highlighted several 
low angle fans in the Milligan Creek meltwater system. A 
review of Ministry of Transportation and Highways ag-
gregate files was conducted by Ortman (2004). He identi-
fies previously tenured land that may still host aggregate 
reserves and suggests new targets in the general vicinity of 
these previous producing areas. The report suggests that the 
Milligan-Fontas area is part of a large system of meltwater 
channels and the area has high potential to host aggregate 
reserves. The Fontas Road prospect discussed here was not 
identified in any of these previous studies.

METHODOLOGy

This investigation consisted of three components in-
cluding: 1) a review of aerial photography and a prelimi-
nary site-visit; 2) a test pitting program; and 3) sampling 
and laboratory testing.

Review of Aerial Photography and Site 
 Investigation

Initial review of aerial photographs identified features 
with aggregate potential. These features were then priori-
tized for site investigations. At site-visits, surface materials 
were directly observed and recorded at hand-dug test holes.
Recommendations were made for additional work wherever 
granular material was encountered.
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Test Pitting

Test pitting was carried out to confirm the depth to, 
and/or thickness of sand and gravel. The pits were dug with 
a Caterpillar 320L tracked excavator with a boom with an  
effective maximum digging depth of approximately 5 m. 
The distribution of the test pits was designed to cover the 
highest relief portions of the feature and two control pits off 
the feature. Each pit was measured, logged, and described. 

Sampling and Laboratory Testing

A single 30 kg (five gallon pail) sample was collected 
from test pit TPFR05-02 to provide initial characterization 
of the sediment. It should be noted that a single sample is 
insufficient to represent the entire feature and many sam-
ples are required to accurately characterize a deposit. The 
sample consisted of the sand to small cobble size fraction; 

oversized clasts (>76 mm) were discarded in the field. The 
sample was submitted to Peace Country Technical Serv-
ices Limited of Dawson Creek for analysis including sand 
equivalence, degradation, Los Angelas (LA) abrasion, and 
grain-size distribution.

RESULTS

Review of Aerial Photography and Site 
 Investigation

The Fontas Road Prospect was identified during 
the aerial photograph review as a kame/esker or erosion 
remnant with aggregate potential, warranting a ground 
investigation. Kames/eskers are glaciofluvial landforms 
that develop from running water under, adjacent to, on or 
within a glacier. These landforms are composed of sand and 

Figure 1.The Fontas Road Prospect is located 1 km west of the Fontas Petroleum Development Road along the east bank 
of Milligan Creek.
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gravel and are therefore highly prospective for aggregate 
resources. The Fontas Road kame/esker is an arcuate ridge 
approximately 300 m in length with an average width of 30 
m. The feature covers an area of approximately 20 000 m2. 
A preliminary site-visit was conducted and revealed gravel 
at surface over much of the elevated portion of the feature. 
Further exploration work was recommended.

Test Pitting

A total of 11 pits were dug for this study (Figure 2). 
Nine of the pits are located on the crest or upper flank of the 
feature and two control pits (TPFR05-10 and TPFR05-11) 
are located off the elevated portion of the ridge (Figure 2). 
The depths of the pits ranged from 3.5 to 5.0 m with an 
average depth of 4.3 m. The test pitting confirmed gravel at 
surface in all pits with the exception of control pit TPFR05-
11 which contained no granular material (Table 1). Gravel 
thickness ranges from 0.9 to 2.4 m and averages 2.0 m over 
the portion of the feature with significant relief. The thickest 
gravel was encountered in test pit TPFR05-10, located off 
the main ridge. Detailed logs for all test pits are provided 
in Appendix A.

Laboratory

Laboratory analysis included testing sand equivalent, 
gradation (grain-size distribution), degradation, and LA 
abrasion. Results are presented in Table 2. For reference, 
analytical results are compared to MoT specifications for 
quality and processing requirements.   

Table 1. SuMMaRy oF TeST PiT loCaTionS anD gRavel ThiCkneSS FRoM SuRFaCe.

DISCUSSION AND RECOMMENDATIONS

Test pitting results indicate gravel occurs at surface 
over the entire elevated portion of the feature. The one sam-
ple analyzed consists of sediment classified as dirty gravel 
with some fines according to the Modified Unified Clas-
sification System for Soils (MUCSS). The material consists 
of pebble to cobble clasts in silt to sand matrix. 53% of 
the sample is larger than sand size (>4.75 mm) and 10% 
occurs in the fine size fraction (<0.75 mm) (Figure 3).  The 
gravel on the crest of the feature thins to less than 1 m on 
the northwestern portion and 1.5 m on the southern portion 
of the feature. The other pits on the ridge consistently have 
2 m or more of gravel at surface.

Based on MoT specifications (Figures 4 to 8), laborato-
ry analyses indicate that the material is best suited for High 
Fines Granular Surfacing Aggregate or Select Granular Sub 
Base, although processing is required. The material meets 
sand equivalent specifications for Sub Base and Surfacing 
Aggregate (Table 2). The degradation factor meets specifi-
cations for all aggregate purposes. The gradation analysis 
indicates processing is required mainly to reduce fines to 
less than 5%. 

In order for the material to be used as High Fines Gran-
ular Surfacing Aggregate (Figure 4), screening or crushing 
of clasts greater than 20 mm is required. Although crushing 
may decrease the clasts size, the additional fines generated 
will require processing in order to maintain the appropriate 
gradation specifications. The material may be suitable for 
25 and 50 mm Well Graded Base Course Aggregate if both 
the larger size fraction (>20 mm and >50 mm size fraction 
for the 25 mm and 50 mm specifications, respectively) and 
the fines can be reduced (Figure 5). The material is not ap-
propriate for Intermediate Graded Base Coarse Aggregate 
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or Open Graded Base Course Aggregate (Figures 6 and 7). 
Reducing the fine fraction would make this material suit-
able for Select Granular Sub Base (Figure 8). Although the 
pit run material from the one sample does not meet MoT 

Figure 2. Test pits locations at the Fontas Road Prospect.

Table 2. laboRaToRy ReSulTS FoR SaMPle TPFR05-02.

specifications, the material may still be of value as there is 
limited supply of aggregate in the area and other samples 
may show better results.
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Preliminary estimates of the gravel resource are based 
on three categories: an indicated, an inferred and a poten-
tial resource (Table 3, Figure 9). The indicated resource 
is based on the extent of the test pitting and provides a 
minimal expected resource for this feature. The inferred re-
source extends the indicated resource boundary to include 
all elevated portions of the feature. However, because this 
area includes portions of untested ground, the volume of 
gravel is more speculative. Finally, the potential resource 
includes the areal extent of the ridge as well as the slightly 
elevated and better drained portion of the surrounding ter-
rain. This area is included in the potential resource estimate 

because TPFR05-10 shows that gravel is present adjacent 
to the main ridge, at least locally. The potential estimate has 
the lowest confidence as much of the area to the east of the 
feature has not been tested and is therefore unproven.

SUMMARy

• Test pitting has demonstrated that gravel up to 2 m in 
thickness occurs on the elevated portion of the prospect 
suggesting an indicated resource of 38 000 m3, inferred 
resource of 54 000 m3, and a potential resource of 166 
000 m3. 

• Laboratory analysis indicates that the material at one 
site is most suited for High Fines Granular Surfacing 
Aggregate and Select Granular Sub Base. However, it 
does not meet MoT specifications without processing.

• This investigation demonstrates that there are suitable 
sand and gravel prospects in the area. Additional work 
is recommended to locate and test similar features.

Figure 3. grain-size distribution of Sample TPFR05-02.

*Values include laboratory results and 15% field estimates of oversized material

Figure 4. The upper and lower curves define the grain size 
distribution acceptable by MoT for high fines granular surfacing 
aggregate .

Table 3. PReliMinaRy voluMe eSTiMaTeS oF gRavel aT The FonTaS RoaD PRoSPeCT.

*all volumes are based on a rectangular cross-section and an average gravel thickness of 2.0 m.
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Figure 5. Pit-run grain-size results from sample TPFR05-02 plotted 
with MoT 25, 50, and 75 mm crushed aggregate specifications for 
well graded base coarse aggregate. 

Figure 6. Pit-run grain-size results from sample TPFR05-02 plotted 
with MoT 25, 50, and 75 mm crushed aggregate specifications for 
intermediate graded base coarse aggregate. 
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Figure 7.  Pit-run grain-size results from sample TPFR05-02 plot-
ted with MoT 25, 50, and 75 mm crushed aggregate specifications 
for open graded base coarse aggregate. 

Figure 8. Pit-run grain-size results from sample TPFR05-02 plotted 
with MoT specifications for select granular sub-base. 
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