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1.0 INTRODUCTION

Under INAC Contract No. A7133-06-0017, EBA Engineering Consultants Ltd. (EBA) was
retained by R.J. Gowan, Manager, Land Programs, Land and Water Management Directorate,
Northern Affairs Program, Indian and Northern Affairs Canada, to carry out a study of granular
sources on Crown Land near the community of Tulita, NT. The objective of the study was to
prepare geotechnical site investigation plans for previously identified granular sources, including
proposed locations of subsurface evaluation targets, suitable access routes for winter exploration
and recommendations for subsurface investigation methods, costs and logistics. The project was
motivated in response to foreseen increased granular demands in an area where existing
developed sources are limited.

Recommendations and conclusions are based on air photo interpretation, aerial reconnaissance,
reviews of previous reports and subsurface data, and experience in geological mapping and
evaluation of granular sources in the study area.

This report incorporates and is subject to the attached General Conditions.

2.0 BACKGROUND

Increasing demands from growing industrial development and transportation infrastructure has a
potential to impact the supply of granular resources near communities. This study was initiated
by DIAND to follow its strategy for the continuous development of programs to effectively
manage granular resources and ensure adequate future supply for communities. Given present
and future projected demands for granular construction material, particularly in light of the
proposed Mackenzie Gas Pipeline project, definition of existing and potential granular resources
near the communities is fundamental.

Many granular sources have been identified and investigated in the Tulita region. These sources
occur in a variety of depositional environments, including glaciofluvial outwash plains; channel
deposits and esker complexes; dunes and eolian sand; colluvial talus below bedrock slopes; and
alluvial fans and alluvial plains and terraces in some areas (EBA, March 2006). Most sources are
of poor quality and low volume and the Community of Tulita has relied on Source 7.155AP on
the Little Bear River for a reliable supply of granular material.

Of the potential granular sources on crown land identified in the Tulita region (EBA, 2006),
Deposit 7.155AP was found to warrant further detailed assessment. On September 16, 2006
EBA completed aerial reconnaissance and groundwork to further evaluate Deposit 7.155AP and
locate possible test sites and access routes. During the aerial reconnaissance, favourable
exposures of granular material were observed on the nearby river escarpment at Source FN20x.
Although Source FN20x was considered a lower priority granular resource, a modest sub-surface
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evaluation program is warranted in conjunction with the proposed field program at Source
7.155AP.

3.0 METHODOLOGY

To develop a work plan and estimated costs for a geotechnical sub-surface investigation program
at the Tulita community granular sources 7.115AP and FNZ20x, the following tasks were
undertaken:

e The results of previous geotechnical evaluation reports were reviewed.

e Preliminary recommendations from previous reports and the aerial reconnaissance
survey were reviewed with the departmental representative;

e Revised boundaries and expansion limits of potential quarries were established based on
the results of the aerial reconnaissance;

e Proposed access trail alignments indicated during the aerial reconnaissance were finalized
and located on plan drawings;

e Proposed test sites located during the aerial and ground reconnaissance were revised or
confirmed;

e Figures were prepared to illustrate potential development boundaries, access trail
alignments, test site locations, geological boundaries and other pertinent information;
and,

¢ Recommendations were developed on methodology for the subsurface geotechnical
evaluation program, including equipment and personnel requirements, sampling and
testing, anticipated costs and logistical considerations.

4.0 GRANULAR RESOURCE DEPOSITS

41 DEPOSIT 7.155

Deposit 7.155AP is a principal source of granular material for the community of Tulita. It is
located about 17 km west of Tulita at the Little Bear River. The area terrain is characterized as
a glaciolacustrine plain that has been deeply incised by the Little Bear River. The active
extraction area of Deposit 7.155AP is located about 2 km upstream of the Mackenzie River
(Figure 1). The deposit, probably a remnant glaciofluvial channel, is characterized by thick
beds of gravel and sand exposed on the left (west) escarpment of the Little Bear River. A
terrace landform (mapped as Gt, Figure 2) is assumed to be the westward extension of the
deposit, although the western deposit limit has not been determined.

The present borrow pit area is about 225 m by 100 m and is accessed by a winter trail from the
Mackenzie River on the east side of the Little Bear River. Access for the proposed sub-surface
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investigation program follows an old trail and cutline on the west side of the Little Bear River
leading to a terrace above the present borrow pit (Figures 1 and 2).

Relief on the escarpment is approximately 30 m from the river channel to the upland plain.
Overburden exposed at the top of the escarpment is a thin veneer of silty sand typically about
0.15m thick. Undisturbed areas are densely forested with juvenile aspen and birch
regeneration following a forest fire.

Granular material exposed on the upper escarpment at the deposit consists of poorly graded
gravel with some sand. The deposit is stratified with variable sand and gravel content.
Underlying siltstone with interbedded sandstone bedrock is exposed near the river channel.
Table 1 summarizes the results of the field reconnaissance stations.

Dense forest cover prevented access by helicopter during the September 16, 2007
reconnaissance and ground assessment of the deposit was limited to two sites on the
escarpment (JD17 and JD18, Figure 2). Aerial reconnaissance confirmed fine textured
(glaciolacustrine) soils exposed on landslides in a gully incised into the upland plain about
1500 m west of the Little Bear River escarpment. Ground mapping indicated a northern limit
to the deposit about 600 m downstream of the present borrow pit. The deposit limit to the
south remains open.

If the western extent of Deposit 7.155AP coincides with the short escarpment (Ga, Figure 2)
of the (assumed) glaciofluvial terrace, a prospective volume of granular material at the deposit
is estimated to be 10 million m3 assuming an average pit depth of 15 m. Southern and western
limits of the deposit are unknown and this volume estimate will increase if sub-surface testing
indicates granular deposition beyond the limits of the glaciofluvial terrace.

A subsurface geotechnical evaluation program is recommended to characterize the spatial
extent of the deposit, verify consistency of material texture, map stratigraphy to aid further
exploration and mapping and test for potential reserve expansion. A cost-effective subsurface
evaluation is proposed using an excavator for testpitting. Seasonal site access necessitates a
winter program, which would also allow equipment mobilization to Tulita by winter road if
required.

TABLE1 SOURCE 7.155 AND FN20x FIELD STATIONS — SEPTEMBER 16, 2006

UTM LOCATION

'gIETLED (Zone 10) DRAINAGE| MATERIAL and TEXTURE DESCRIPTION
NORTHING |[EASTING

JD17 | 7198728 |362022| rapid FG| GRAVEL, some sand stratified, ~75% clasts, sub-rndd; terrace
JD18 | 7199258 |361897|well drained| LG | SAND and SILT, tr. gravel | stratified; gravel beds; escarpment
JD19 | 7201704 [362066|well drained| FG| SAND and GRAVEL stratified; sub-rndd; escarpment
JD20v| 7201177 |360474|well drained| LG | mostly silt (visual site) escarpment, earthflow
JD21v| 7200451 [360285|well drained| LG | mostly silt (visual site) escarpment; earthflow

Abbreviations: tr.=trace; FG = glaciofluvial; LG = lacustrine; rndd =rounded;
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4.2 DEPOSIT FN 20x

Initial research indicated that Deposit FN20x did not warrant a site specific evaluation program.
However, during the reconnaissance on September 16, 2007, a thick sequence of gravel and
sand was observed on the escarpment of the Little Bear River near the mouth. (Source FN20x
photograph; ground station JD-19, Figure 2). As the proposed access to Deposit 7.155AP
passes over Deposit FN20x, it is recommended that sub-surface exploration by test-pitting be
advanced at this deposit in conjunction with the testpitting program at Source 7.155AP. Three
test pits are proposed (Figure 2) to evaluate the spatial extent of the deposit.

5.0 PROPOSED SUBSURFACE EVALUATION PROGRAM

A geotechnical testpitting program is recommended to evaluate the extent, quality and
consistency of the Source 7.155AP and FN20x granular deposits. Eight testpits at Source
7.155AP and six testpits at Source FN20x are recommended (Figure 2). Seasonal site access
necessitates a winter program, which would also allow equipment mobilization to Tulita by
winter road if required. Access to the mouth of the Little Bear River will require construction of
an ice road from the Mackenzie Highway winter road at Bear Rock north of Tulita. Ice-profiling
will also have to be completed.

Project personnel would be based in Tulita with daily transport to the site by truck. A bulldozer
(minimum size Caterpillar D6 or equivalent, Class 130-190 FWHP) is required to clear access
trails. A minimum 59,000 — 68,000 Ibs Class excavator (Caterpillar 325 or equivalent) is
recommended for testpit excavation.

About 4 km of existing trails and 5 km of new trails will require clearing to access the proposed
test sites (Figure 2). The study area is mostly juvenile aspen-birch forest suitable for clearing by
equipment only. Some spruce forest at Source FN20x may require minor hand clearing to
prepare parts of the access trails. Prior to equipment mobilization, access routes should be
located and flagged to ensure that access is possible or if a slashing crew should be retained to
clear any vegetation if required. Access trail routes should meet the following objectives:

o Follow existing cutlines and trails wherever possible;

e Minimize environmental impact (tree cutting) by taking advantage of natural openings
or sparsely forested areas.

o Clearing equipment should be fitted with blade shoes or other device to prevent blade
contact with the ground surface. A thin veneer of snow cover should be retained on
the trails to protect ground vegetation as directed by land use permits.

e Minimize the length of access trails

e Where possible, consider an alignment for access trails that could be upgraded to an all-
season road for future quarry development.

Representative samples from testpitting should be selected for testing. A modest lab testing
program to determine grain size at the deposits should be completed to correlate and
complement field logs.
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Cost estimates for the proposed testpitting program are itemized in Table 2. The estimates
assume that suitable equipment may be contracted in Tulita. Costs to mobilize equipment from

Norman Wells are not included (Table 2).

TABLE 2 SUBSURFACE EVALUATION COST ESTIMATE — TESTPIT PROGRAM

TRAIL CLEARING

Mobilize and demobilize bulldozer from Tulita $800
Trail Clearing $1650
Establish ice-road on Mackenzie River (including ice-profiling) $17,500
$19,650
TESTPIT EXCAVATION
Mobilize and demobilize excavator from Tulita $800
Testpitting — 14 testpits $11,000
$11,800
GEOTECHNICAL SUPPORT
Access trail reconnaissance 1 day $1200
Supervision, logging and sampling 7 days 8400
Travel $960
Truck rental 5 days $1250
Accommodation and meals 9 days $2250
Airfare $1200
Report and drafting 32 hrs $3840
Senior Review 4 hrs $820
$19,920
SAMPLE TESTING $1100 $1100
SUB-TOTAL $54,470
Suggested contingency (15%) $7871
TOTAL $60,341

The costs in Table 2 are estimates prepared for preliminary budgeting purposes and are based in part on past experience
vary depending on timing, availability of equipment, and non-fixed expenses, direct quotes should be sought from contractors prior to

establishing a final budget.

7.0 SUMMARY AND PROJECT SCHEDULE

. As costs will

A subsurface geotechnical program of testpitting is recommended for two granular sources of
interest in the Tulita area. Eight testpits are proposed for Source 7.155AP and six testpits are
proposed for Source FN20x. Testpit depth should typically be about 5 m. A schedule for the

proposed field program is shown on Table 3.

Main access to the potential granular sources will follow existing trails and cutlines. Additional
trail development will be required to provide access to test sites within the source areas. A total
of about 12 km of trails are required to access the sites. The program must be advanced during

the winter to ensure minimum environmental impact.
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Observations to assess drainage conditions, potential access routes, environmental
considerations and other issues that may aid in future stages of development should be
documented during testpitting. The results of the geotechnical program should provide key
information necessary to complete a preliminary Quarry Development Plan. Testpit locations
could be altered, or additional testpits added, depending on the results of the initial testpits and
a professional with suitable experience and knowledge of the regional surficial geology should
be retained to manage the field program.

The cost of the sub-surface evaluation program, including sample testing and reporting, is
estimated at about $60,000 including a contingency of 15%.

Source 7.155AP has good potential for a considerable volume of quality granular material. The
terrace landform assumed to form the main part of the deposit covers an area of about 70 ha
and a prospective volume estimate of granular material is 10 million m3. There is good potential
for the deposit to exist beyond the terrace landform (gsGt, Figure 2) and favourable results of
the testpitting program could result in an significant increase in the estimated deposit reserves.
There is insufficient data to estimate a prospective volume at Source FN20x.

TABLE 3 FIELD PROGRAM SCHEDULE

TASK DAY ﬂ 7

Construct ice road from Tulita to Little Bear River

Travel and mob / demob to Tulita

Winter trail reconnaissance and clearing
Mob Excavator to 7.155AP

Testpitting at 7.155AP

Mob excavator to FN20x

Testpitting and drilling at FN20x

Demob equipment to Tulita

Demob equipment to Tulita; travel
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8.0 CLOSURE

The information and recommendations contained in this report and figures are based on the
results of previous reports, air photograph interpretation, current understanding of regional
terrain and geology, and on limited observations of land-surface conditions. In most of the
study area, subsurface conditions (e.g., characteristics of subsurface materials and subsurface
hydrologic conditions) are interpreted from surface observations or air photo interpretation with
only reconnaissance level field checking. The terrain and soil conditions indicated are intended
as a useful guide for regional planning purposes and should not be used to guide specific
development until local material textures have been evaluated by sub-surface investigation.

Further information regarding the use of this report is presented in the attached General
Conditions that form a part of this report.

EBA Engineering Consultants Ltd.

Jack T. Dennett, P.Geol. J. Richard Trimble, P.Eng.
Senior Project Geoscientist Senior Geotechnical Engineer
(Direct Line: (867) 668-2071, ext. 230) Project Director, Yukon Region
(e-mail: jdennerr@eba.ca) (Direct Line: (867) 668-2071, ext. 222)

(e-mail: rtrimble@eba.ca)
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Site Location and Geology - Tulita Area
Site Map - Deposits 7.155AP and FN20x
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