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1.0 INTRODUCTION

The discovery of petroleum reserves north of the Mackenzie Delta has led the
Government of Canada to anticipate an increased future demand for granular
resources in the Mackenzie Delta region. Recent settlement of COPE land
claims has reallocated from Crown lands many of the previously identified
reserves of quality granular material. Therefore, a need was identified to
further -delineate existing sources and to locate new sources of granular

material.

Indian and Northern Affairs Canada (INAC) -engaged EBA Engineering
Consultants Ltd. (EBA) to undertake a study that would re-evaluate and
update information on the granular resources that remain on Crown lands.

This study comprises three phases:

1. An office study to review available ground truthing data and air-
photos in order to identify prospects for further investigation.

2. A drilling program to explore prospects selected in Phase 1.

3. An evaluation of the prospects explored in Phase 2 and preparation

of recommendations for site development.

The overall objective of the study 1s to locate supplies of granular
material and to prepare pit development plans for sources judged to contain

sufficient volumes of recoverable granular material.

This report presents a general background of the geological and geomorphic
setting of Richards Island, and a description of procedures used to identify
and evaluate the granular resources in both office and field portions of the
project. It also describes results of the drilling program, a summary of

the volume and quality of the granular resources investigated, and recom-

mendations for pit development and further work.
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1.1 Authorization

The project was authorized by Contract No. 0ST85-00413, awarded to EBA on
February 21, 1986. The designated Scientific Authority is Mr. R.J. Gowan,
Geotechnical Advisor for Northern Renewable Resources Directorate of Indian

and Northern Affairs Canada.
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2.0 IDENTIFICATION OF POTENTIAL GRANULAR RESOURCES

2.1 Geologic Setting of Richards Island

Richards Island is predominantly composed of Quaternary fluvial, deltaic and
estuarine sediments that comprise clays, silts and sand. Coarser glacial
sediments overlie the fluvial deposits on the south half of the island. The
retreat of the most recent Wisconsin glaciation provided final deposition on
the island, leaving behind rolling ground morraine, lacustrine deposits, as
well as ice-contact landforms including eskers and kames. A substantial
number of higher elevation landforms exhibit evidence of wave modification,

in the form of beach and terrace features.

The region lies well within the region of continuous permafrost with a mean
annual air temperature of approximately =10°C. Ground ice is common, vary-
ing from interstitial ice, ice wedges and pingos, to massive bodies of
nearly clear tabular ice. Mackay (1974) suggests that the growth of tabular
ice can elevate the ground surface by 5 to 10 metres; evidence from bore-
holes drilled on Richards Island indicates that bodies of massive ice within
glacially derived features can exceed 20 metres in thickness. In some

cases, the relief of a portion of a landform may be attributed to the
presence of tabular ground ice.

Massive ice was not found to be continuous in any given landform. Mineral
soil was often encountered in boreholes drilled between locations where mas-
sive ice was logged. Much of present day Richards Island topography is
complex terrain resulting from the growth and degradation of massive ice
bodies (French, 1976).

2.2 Review of Existing Studies

Several granular resource inventory studies have been undertaken in the
Richards Island area since 1972. These studies were prompted by a relative-

ly high material demand for construction materials in the Tuktoyaktuk and

A
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southern Beaufort Sea area, due to oil and gas exploration activities. The
first inventory, completed by Mollard and Associates (1972) for the Arctic
Petroleum Operators Association, comprised airphoto delineation of 131
potential granular sources in the Mackenzie Delta region, followed by a
walk-over survey of 65 of these sites. On Richards Island, 23 potential

sources were delineated, and 12 were visited during the walk-over survey.

The second study was completed by Ripley, Klohn and Leonoff International
Ltd. (RKL) in 1972. The study comprised both airphoto interpretation and
field investigation of potential granular resources in four zones located in
the Inuvik - Tuktoyaktuk - Mackenzie Delta area. Richards Island 1lies
within Zone II of their study area. Twenty-eight separate sources on
Richards Island were explored using both test pitting and borehole sampling
techniques. Based on this exploration, it was concluded that over two
million cubic metres of materials were suitable for exploration. The borrow

source numbering system used in the present report is based on that initi-
ated by RKL.

Borrow prospects delineated by RKL with the highest potential for develop-
ment were located in the vicinity of Ya-Ya Lake. Engineering and management
studies of the this deposit were undertaken in 1975 and 1976 (EBA, 1975;
Terrain Analyses and Mapping Services Ltd., 1976). This area, now on
Inuvialuit land, is outside the scope of this study, thus these reports were

used for background reference only.

A study commissioned by INAC and completed by BBT Geotechnical Consultants
Ltd. et al., in 1983, included an investigation of the northern portion of
Source 211, located near Willow Lake. This report provided lithologic
details of the source at nine borehole locations. An extrapolation of the
boring data by the authors concluded that 500,000 m?® of "General Fill" was
available for development, of which 365,000 m® existed in the active layer.

This fill comprised predominantly sand with a minor gravel component.
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A review of the previously identified sites conducted for this program,
concentrated mainly on the RKL (1972) report because it was judged to be the

most extensive documentation of granular resources in the area.

A preliminary rating system for exploration was based on the following

criteria:

0 Quantity of fill estimated by aerial photograph interpretation/
delineation and topographic information from maps,

o Quality of fill estimated either from previous borings or from
geomorphological interpretation of features observed on the aerial
photographs,

o Location of the fill body with reference to potential future
development,

0 Access to the source by winter roads that would follow lakes and
streams, and

o Existing Data. The extent and level of confidence about the

size and quality of the deposit depends on the level of information

available from existing data.

2.3 Airphoto Interpretation

The area shown in Figure 1 was examined on airphotos at a scale of 1:60,000
to locate potential borrow sources. A detailed airphoto interpretation of
prospective sources was used to refine the boundaries of the sources identi-
fied in the RKL (1972) study and also to locate additional prospects,
especially in the northern half of Richards Island.

Table 1 1lists the 14 prospects identified for future investigation, the
location of each, an estimate of the area of the feature, and an evaluation
of its priority for investigation. Eight of these sites had been previously
identified and investigated by RKL (1972). The six unexplored areas have
been identified using the number of a nearby RKL (1972) source, with a
suffix (North, South, West, or East) to indicate its bearing from the RKL
(1972) source.

A
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TABLE 1

SUMMARY OF GRANULAR RESOURCE PROSPECTS

UTM COORDINATES RELATIVE
SOURCE NO. ESTIMATED ZONE 8 PRIORITY COMMENTS
AREA RATING
(mN) (mE)

206 (North) 2,250,000 7,699,000 523,000 High Northerly Extension to Source 206.
May be of variable quality.

209 (South) 1,360,00 7,712,000 529,000 Medium New area to the southeast of Source 209.
Logistics may not allow investigation.

211 1,672,800 7,690,000 528,000 Medium Supplement previous data in Southwest
end of deposit. Define quantity and
quality.

211 (East) 320,000 7,690,000 534,000 Low

212 777,000 7,682,000 527,000 Low As an alternate to 218, should 218 prove
unsatisfactory.

216 1,062,000 7,677,000 527,000 High

216 (South) 430,000 7,675,000 526,400 Medium

217 567,000 7,675,500 522,500 Low

217 (East) 427,000 7,676,000 524,000 Medium

218 690,000 7,683,500 521,500 Medium Area well delineated.
One hole on west Lake is warranted.

218 (North) 1,158,000 7,688,000 523,500 Medium Area previously untested.
Several small prospects lying north of
Source 218.

219 3,283,000 6,677,000 517,000 Low—-Medium Suspect thin layer of granular material.

220 1,504,000 7,670,000 516,500 Medium-High Source on COPE land. Focus was shifted
to Source 219.

227 4,000,000 7,668,000 509,000 High Thorough data available in RKL report.




0101-4480 Page 8
December, 1986

Forty investigation boreholes were proposed to explore the prospects listed
in Table 1, with coverage weighted to conform with the priorities listed.
Drilling locations were identified on the basis of airphoto interpretation
and then transferred to 1:50,000 topographical maps. Approximate UTM co-
ordinates could be determined for use in field location of each borehole.

Locations given in Table 1 approximate the centre of each source.

Initial expleration priorities required reevaluation as the field program
progressed. Program modifications were required because all of the field
exploration could not be completed within the time constraints imposed by
the program budget. Unusually heavy snow accumulations in the area consi-
derably slowed the progress of the drilling equipment between prospects.
On-site review of the aerial photograph coverage ensured that exploration
was concentrated at prospects that had the highest probability of providing
the largest quantity of "General Fill",
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3.0 FIELD PROGRAM

3.1 Equipment and Crew

The drilling subcontractor was Midnight Sun Drilling Ltd., of Whitehorse,
Y.T. Drilling was carried out using a CME 750 drill rig mounted on an all-
terrain vehicle. All holes were advanced using a 150 mm auger core barrel
and solid stem augers. Continuous core was recovered and visually logged.
Representative samples were bagged and placed in five gallon pails for ship-
ment to EBA's Edmonton laboratory. Drilling was conducted 24 hours per day
in two 12 hour shifts. A two-man drill crew plus an engineer or technolo-

gist was employed on each shift.

The location and elevation of each borehole was determined by survey. In
addition, topographic sections were obtained for the more-promising sources

to improve fill volume computations.

A sled camp was used as the base of operations. The camp was mobilized from
Inuvik and moved three times during the program to maintain close proximity
fo the sites being investigated. 1In addition to the two shifts of drill
crew and engineers, the camp complement 1included the INAC Scientific
Authority , two representatives from GSC, one surveyor, a cook, a camp main-
tenance man, a bulldozer operator, a Nodwell operator, and two bear moni-

tors.
3.2 Exploration
Nine potential sources and additional GSC study sites were investigated

during the 20-day field program conducted between March 15 and April 4,

1986. The location of each source is shown on the area map, Figure 2. The
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program was revised in response to the field conditions encountered. This
resulted in only 9 of the 14 prospects targeted for exploration being drill-

ed. The rationale for the choice of sites was as follows:

o] emphasis was placed on Source 219 as a possible extension of the
Ya-Ya lake deposits which are located on Inuvialuit land and on

Source 211 since there was a need to complete the delineation
initiated by BBT in 1983.

o Source 220 was deleted from the program as it is partially located
on Inuvialuit land.

o) Source 227 was deleted from the program because of site access
difficulties.

A drilling program for the Terrain Sciences Division of the Geological
Survey of Canada (GSC) was added to the scope of the INAC program shortly
before commencement of the fieldwork. The expanded drilling program was
structured to make maximum use of the rig while moving between sources and

the areas of interest to the GSC that is, Source 219 and between Lousy Point
and Mid Lake.

At Source 219, four boreholes were drilled for the GSC. 1In addition, one
INAC borehole was advanced to a depth greater than that normally drilled, to
gain information for GSC's requirements. At Source 216, one borehole was
extended to a greater depth for the GSC. Between March 24 and March 28,
1986, 18 borings were completed for the GSC on a line that was established
between Lousy Point and Mid Lake. This is documented in more detail in the

operational calendar given in Appendix A.

Table 2 summarizes the drilling conducted at the INAC sources. The reader
is referred to the GSC for information regarding boreholes drilled for the

GSC program.
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TABLE 2 SUMMARY OF ACTIVITY

SITE DAYS DRILLING NUMBER OF BORINGS
211 March 30 - April 2 1M
211East April 2 - April 3 2
216 March 22 - March 24 y
216South March 22 1
217 March 21 - March 22 2
218 March 29 2
218North March 29 - March 30 y
219 March 17 - March 21 11

TOTAL 39
3.3 Laboratory Program

Samples obtained during the exploration program were sealed in plastic bags
and shipped to EBA's Edmonton laboratory for {esting. Moisture content
determinations were conducted on 320 samples. Sieve analyses were conducted
on 77 samples to determine particle size distributions. Petrographic analy-

ses were conducted on samples from Source 219 and Source 211.

Appendices B through J contain descriptions of each Source, a site plan,

borehole logs, and laboratory testing results.
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4.0 EVALUATION OF GRANULAR MATERIAL SOURCES EXPLORED IN THIS STUDY

4 Criteria for Evaluation of Granular Material Sources

The quality of granular materials at each of the explored sources have been
evaluated using the following criteria: grain size distribution, mineral-
ogy, ice content (moisture content), and volume of potential fill materials.
Using the the first three criteria the material can be classified as one of
the five borrow types described below. An inventory of granular mafterials
for the sources investigated is presented as Table 3 at the end of this
section,

The following material classification is adapted from both the Granular
Resource Development and Management Plan for Tuktoyaktuk N.W.T. (EBA,1983)

and the proposed Territorial Pits and Quarry Regulations.

4.1.1 Type I Borrow Material

Type I borrow has been classified as granular material suitable for use as
high quality surfacing material or asphalt and concrete aggregate. This
material must consist of a structurally sound aggregate that falls within a
relatively narrow gradational range. Processing (ecrushing, washing and

blending) usually will be necessary to produce the required gradation.
k1.2 Type II Borrow Material

Type 11 borrow is a quality gravel that will be required for a stable sur-
face course on roads and for fills supporting structural loads. This
material should possess the gradational characteristics shown in Figure 3,
and have a moisture content below 10 percent. Type I1I borrow material will
be relatively frost stable, will place and compact with reasonable effort,

and will have good load bearing characteristics.
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4.1.3 Type III Borrow Material

Type III granular borrow has been classified as material suitable for use as
general fill for roads, airstrips, and general site preparation. Gradation-
al limits of this material are similar to those for Type II (Figure 3)

except that a fines content of up to 15 percent by weight is considered

acceptable.

Moisture contents for this classification should be limited to less than 10
percent since most of the moisture will be located in the fines. If the
moisture content is too high, it will be unstable upon thaw, resulting in
poor ¢trafficability, potential sloughing, and settlement. The fill is

"frost susceptible" which will 1likely result in poor trafficability each
spring.

41,4 Type IV Borrow Material (Sand)

Fine and medium—grained uniform sand comprises a substantial portion of the
area's granular resources inventory. The uniform grain size distribution of
the material results in relatively poor compaction properties. However, the
material may be suitable for use as pipeline backfill or for other non-
structural applications where the strength and trafficability of the borrow
are not a concern. In some circumstances it may form acceptable fill for
pad construction when higher quality gravel is available for structurally
sound surface layer. Maximum silt content should be limited to 10 percent

to allow adequate drainage.
4.1.5 Type V Borrow Material
Type V granular borrow material has been classified as material suitable for

use in erosion control measures. This type of material commonly consists of

cobbles, boulders, or rock fragments.
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4.2 Inventory Levels

The calculated volumes of the various types of granular material have been
divided into various certainty levels, as detailed below. These definitions

are consistent with those used by INAC.
Proven Resources

A '"proven" resource is one whose occurrence, distribution, thickness,
and quality is supported by ground truth information such as geotech-
nical drilling, test pitting, and/or exposed stratigraphic sections.
Usually the thickness of material encountered in the borehole is exfra-

polated to a radius not exceeding 50 m around the hole.

Probable Resources

A "probable" resource is one whose existence and extent has been infer-
red on the basis of several different types of direct or indirect evi-
dence, including topography, landform characteristics, airphoto inter-
pretation, extrapolation of stratigraphy, geophysical data and/or
limited sampling.

Prospective Resources

A "prospective" resource is one whose existence is suspected on the
basis of limited direct evidence, such as airphoto interpretation and/-

or general geological considerations.

Because all of the sites discussed in this report have now had at least
limited drilling, no resource falls into the prospective category; they have
been either upgraded to probable status or deleted from the inventory.

Table 3 presents the current inventory level for each source.
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TABLE 3 SUMMARY OF GRANULAR RESOURCES
RICHARDS ISLAND, N.W.T.

MATERIAL WITH MOISTURE CONTENT LESS THAN 10%

SOURCE TYPE II TYPE III TYPE IV
PROVEN PROBABLE! PROVEN PROBABLE PROVEN PROBABLE
(m®) (m®) (m®) (m*) (m*) (m3)
211 8,500 49,500 50,000 130,000
211East
216
216South
217
217East
218
218North
219 30,000
TOTAL 38,500 49,500 50, 000 130,000
MATERIAL WITH MOISTURE CONTENT OVER 10%
211 6,000 17,000 81,000 298,000
211East 15,000 rec.reqd.?
216 rec.reqd.
216South 13,000 rec.reqd.
217 7,500 rec.reqd.
217East 0 0
218 0 rec.reaqd.
218North 0 0
219 200,000 rec.reqd.
TOTAL 65,000 17,000 200,000 116,000 298,000

1. Total volume at each site is the sum of the "proven" and "probable"
volumes.

2. Rec. regd. ~ further reconaissance (usually a summmer walkover) is

required to delineate the area of the source in greater detail than
possible from air photographs.

v —
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4.3 Evaluation Summary

This section is intended to provide a brief summary of the findings of the
geotechnical investigation program. A more detailed description of each of
the sites and the materials encountered while drilling is provided in

Appendices B through J.

Table 3 provides a summary of the estimated recoverable volumes of each type
of material at each site. The inventory separates material with moisture
contents less than 10 percent from material with moisture content greater
than 10 percent. The material with moisture content less than 10 percent is
immediately extractable. The material included with moisture content
greater than 10 percent will drain if overburden is stripped, and thaw
occurs. One or more summers may be required for sufficient thaw and drai-

nage to occur before extraction operations can proceed.

In each appendix, the volume of each material type available is listed in
terms of "proven" and '"probable" ‘volumes. The '"probable" volume is in
addition to that considered "proven'", Estimates of volumes of granular
material, especially those considered "probable", should be treated with
caution recognizing that few boreholes have been drilled in most areas, and

that complicated subsurface conditions have been found where data is avail-
able.

Results from the drilling program offten reduce the volumes projected by
earlier studies, such as RKL (1972). This may be partially attributed to
difficulties associated with locating source boundaries during winter. The
volume of recoverable material may be more accurately determined by mapping
surface exposures during a summer reconnaissance program. In these cases
the notation "rec. reqd." is given instead of an estimated volume in Table
3.
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4.3.1 Source 211

Source 211 is a long sinuous, esker-like ridge that runs along the southern
and eastern shores of Willow Lake (Figure 2). The ridge has been partially
dissected and nine areas that comprise the source have been identified. 3Six
areas were investigated during this program. The remaining three areas were
investigated by BBT in 1983. One area was investigated in part, by each

each exploration program.

Of the six areas investigated, one was found to contain only silt and ice.
The remaining sources were found to contain deposits of Type IV (sand) with
some also containing supplies of Type II material. Development of these

areas is recommended, thus a pit development plan is included in Appendix
B.

4.3.2 Source 211East

Source 211E consists of two ridges, one east and one west of an unnamed lake
at 536000 mE and 7689500 mN. One borehole drilled in the western ridge
encountered fine sand with 10 percent silt and moisture contents of approxi-
mately 20 percent. Silt and ice was encountered in the borehole on the
eastern ridge. Development of either source is not recommended due to the

high ice content and marginally acceptable silt contents.
4.3.3 Source 216

Source 216 consists of a steep-sided ridge located 2 km south of Lousy
Point and 3 km west of the East Channel. The ridge is partially dissected
by kettle-like lakes. Four boreholes were drilled on this ridge. Two bore-
holes located on a small terrace on the east side of the central portion of
the main ridge penetrated a deposit of poorly-graded sand with a variable
silt content (3 - 20 percent), a trace of fine gravel and some thin silty
beds. On the basis of this investigation, a limited quantity of low quality

Type IV fill can be identified, but source development is not recommended.

‘Ak

V=
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However, because the RKL study encountered some well-graded gravel on
another portion of this site, summer reconaissance and further investigation

may be warranted.
b.3.4 Source 216South

Source 216South is a hillock located 6.5 km south of Lousy Point, 3 km west
of the East Channel. One borehole was drilled to a depth of 8.0 m and
exposed fine sand with silt and organic lenses. Although some relatively
low silt contents (8-12 percent) were encountered, the overall concentration
of silt and organic material, combined with high moisture contents (15-20
percent) make the source of little value, thus development is not recommend-
ed.

4.3.5 Source 217

Source 217 is an esker-like ridge located 9 km southwest of Lousy Point,
6 km west of the East Channel. Two boreholes were drilled . at the source.
One borehole encountered silt and massive ice while the other encountered
fine sand with high moisture contents (averaging 25 percent). During their
investigation RKL (1972) encountered a well-graded sand. These findings
indicate that the source is variable and that more investigation would be
necessary if development were contemplated. Current data would not favour

further investigation or development at this site.

4.3.6 Source 21TEast

Source 217East 1s a hummocky ridge with several terrace-like features
located immediately east of Source 217, U4 km west of the East Channel. One
borehole was drilled on this feature to a depth of 9.2 m, encountering a
sequence of silty sand and sandy silt. The average fines content was esti-
mated at approximately 50 percent and the moisture content was over 30

percent. Development of this site is not recommended.
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4.3.7 Source 218

Source 218 consists of two flat-topped sharp-sided hillocks near the north-
west shore of Mid Lake. One borehole drilled on each site encountered

deposits of silt, massive ice and fine sand. The sand cannot be practically

recovered because of its high moisture content (20 - 30 percent) and the
silt and ice overburden. However, test pits excavated by RKL (1972)
encountered clean, well-graded sand with some fine gravel. Further

investigation by summer reconnaissance would be required before finally
judging the merits of this source however, it does not appear to be a valued

prospect.
4.3.8 Source 218North

Source 218North consists of a series of small ridges and hillocks extending
north of Source 218 towards Willow Lake. One borehole was drilled on each
of four of the six features that were included in the proposed program.
Three of the boreholes penetrated mainly massive ice, although some thin
layers of granular material comprising both sands and gravels were found
below 1 to 2 m of overburden. The fourth borehole encountered interbedded
silt and some interbedded sand with a bed of gravel at a depth of 5.0 m.
Based upon these boreholes, it is considered unlikely that significant

volumes of recoverable granular material are present at this site.

4.3.9 Source 219

Source 219 is a prominent flat-topped ridge near the north end of Ya-Ya
Lake. It is approximately 1 to 2 km wide, 5 km long and 15 m high. This
deposit appears to contain a large amount of types II, III and IV granular
material. The deposit is variable with some boreholes encountering massive
ice or silt at shallow depths. A small area suitable for initial develop-
ment has been identified. Recommendations for pit development are presented
in Appendix J.
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For the remainder of the source, summer reconaissance and further delinea-
tion is required. Delineation should comprise drilling on a grid of approx-
imately 50 m or a combined program of drilling on a wider spacing with a

suitable geophysical mefhod.

Preliminary recommendations for development of the entire source are
included in Appendix J. Actual development must await favourable results

from further exploration. The development plan should be refined at that

time.
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5.0 BORROW SOURCE MANAGEMENT PLANS

5.1 General

A site-specific management plan is presented in Appendix B for Source 211.
Preliminary site-specific recommendations are presented in Appendix J for
Source 219. These plans have taken into consideration information presented
in the Environmental Guidelines: Pits and Quarries Handbook (Indian and
Northern Affairs Canada, 1983), and the draft Territorial Lands and Public
Lands Pits and Quarries Regulations. The following sections present the
objectives of the management plans, their limitations, general considera-
tions regarding pit development and restoration which pertain to all borrow
sources, and recommendations for refining the site-specific plans.
Complete descriptions of the results of the drilling program are included in

Appendices B to J.

5.2 Plan Objectives

Site-specific management plans must consider the requirements and con-
straints of regional borrow demand and availability. Each plan should
ensure that economical recovery of quality granular materials is achieved at
each pit while minimizing the adverse environmental impact. The environ-
mental impact on the region can be minimized by restricting granular
recovery operations to a select number of pits, realizing that maximum ex-
traction from a pit will likely cause a slight rise in material cost. This
cost 1increase must be weighed against the environmental costs associated
with high grading the better drained surface materials. This local practice
frequently results in numerous smaller pits being worked simultaneously or
sequentially. The pit management plans have been developed primarily to
maximize the utilization of limited resources and to minimize environmental

disturbance.
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5.3 Pit Access

Access to the various gravel sources on Richards Island will only be
feasible by winter road. Current practice is to use streams and lakes as
winter access to either the Mackenzie River or the Coast. Site 211 is
approximately 10 km from the main ice road on the MacKenzie River and Site
219 is close to Ya-Ya Lake. Economical development of granular resources on
Richards Island for use in the Tuktoyaktuk area will be possible only if the

Inuvik-Tuk ice road is maintained.

Summer operations would require construction of temporary access roads from
the sources and docking facilities for barges. The construction of these
facilities would require large quantities of granular materials, and would

significantly reduce the recoverable volumes.

5.4 Pit Development

5.4.1 Site Preparation Work

Site preparation should be conducted sufficiently in advance of excavation
to prevent contamination of granular materials. This preparation also
should preferably be carried out in winter to minimize disturbance to the
surrounding terrain. Snow should be cleared from both the area to be excav-
ated and yard areas and placed so as to minimize subsequent pit infilling by
drifting snow. Topsoil consisting of peat and organic soils, while typical-
ly scarce, should be stripped where possible and stockpiled or windrowed at
the edges of the pit area. Windrows should be placed parallel to slope
direction to prevent ponding of surface water during spring, or contamina-

tion of granular materials. Inorganic overburden materials should
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be stripped and placed in separate stockpiles or windrows, with similar
consideration of drainage considerations. The stripped materials are to be
reserved for reclamation purposes. Disturbed areas must be kept to a

practical minimum.
5.4.2 Extraction Methods

Winter recovery operations will normally consist of the ripping of friable
frozen granular material and pushing it into temporary windrows or stock-
piles for loading. This type of extraction can be conducted with conven-
tional equipment including bulldozers with rippers, loaders, and ¢trucks.
Poorly-bonded or friable granular material will usually be located near the
surface of deposits that exhibif positive relief. If an insufficient volume

of material cannot be obtained through ripping, blasting will be necessary.

Summer operations will typically consist of stripping and windrowing or
stockpiling thawed layers of granular material with bulldozers, commencing
when thaw has progressed about 0.5 m into the deposit. The cycle of opera-
tion is largely dependent on the rate of thawing, and the drainage consider-
ations. This method allows potentially greater annual recovery by progres-
sively increasing the amount of thawed material, and it may enhance drainage

of the material in stockpiles or windrows.

Experience has shown that winter excavation of frozen stockpiles windrowed
the previous summer, may be just as difficult as winter excavation directly
from the borrow source. Frozen gravel stockpiles with a moisture content
less than 5% are usually sufficiently friable for direct loading without
ripping. Moisture reduction from 10% in situ to 5% in a stockpile has only
been achieved by use of conveyors during favourable summer conditions
(Hayley and MacLeod, 1977).
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The excavation plan must take into account the type of material, its extent
and the volumes to be recovered. Normal practice in the region is to strip
load and transport frozen granular material during the winter., The frozen
gravel is ripped and worked to breakdown frozen lumps before loading in the
pit. This practice has been developed for a region where deposits are

relatively small and discontinuous and project demands are modest.

Drilling and blasting of frozen ground in the winter has proven cost effect-
ive for larger operations. The techniques developed and used extensively at
Prudhoe Bay, Alaska, is to remove gravel in 1lifts 5.5 m thick, by drilling
shot holes 6 m deep on a 3 m? pattern. Load factors are typically 0.9 kg of
ANFO explosive per cubic metre of gravel to create manageable size chunks.
Typical specifications for Alaska winter construction restrict the size of

frozen gravel chunks to 200 mm.
5.4.3 Treatment of Massive Ice

Logistical constraints caused by massive ice during summer development of
Ya-Ya Pit are described by Hayley and MacLeod (1977). Where practical, the
extent of massive ice in a prospective deposit should be defined prior to
pit development. The development plans should include methodology for

coping with ice bodies as they are encountered.

Where practical, large bodies of massive ice should be avoided. Thin, or
less extensive massive ice within the granular material at higher elevations
should be excavated and wasted, or exposed to permit thawing during the

summer months. Drainage must be considered with either method of disposal.

Relatively thin layers of massive ice at depth may be permitted to thaw
provided all overlying recoverable granular materials are removed during one
extraction season. Formation of thaw ponds as ice melts during the summer
is inevitable in this situation. Appropriate measures must be taken to
control drainage and to protect, and ensure access to, adjacent recoverable

granular materials.

A
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Thicker ice bodies at depth, frequently at the base of the deposit, should
be preserved. If this material thaws it is 1likely to prevent recovery of
adjacent materials, or result in major disturbance of the surrounding areas.
A minimum cover of 1.5 m of granular material should be left as insulation
over massive ice to prevent excessive thawing. Criteria for establishing
the minimum thickness of massive ice beds which should be preserved is in-
fluenced by topographic relief, thickness and extent of granular materials,

and the effect of thaw ponds on surrounding terrain.

5.4.4 Drainage Considerations

Adequate drainage of pit areas must be maintained to ensure availability of
recoverable granular material and to attain required annual extraction
rates: higher moisture contents inhibit thawing, increase excavation costs
and reduce material quality. Small amounts of meltwater runoff from ice
bonded and thinly ice-lensed granular materials could be allowed to seep
into the surrounding terrain. Larger amounts of runoff, from thawing of
large massive ice bodies, should be directed to retention ponds or sumps
excavated in the pit floor. Where gravity drainage 1s possible, natural
ponds or drainage ditches may be effective at removing water from the site.
However, excavated ditches are generally ineffective in areas of high ice

content.

It is essential that pit drainage facilities be maintained and updated
frequently to ensure that moisture drains away from the working face, and
that ponded runoff does not accumulate on recoverable granular material.
Where thaw ponds are allowed to form by exposing buried massive ice, or
where collection ponds are created, care should be taken to preserve and
maintain access to adjacent recoverable granular materials. A development
plan to adequately account for pit drainage is particularly important where

summer extraction operations are employed.
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5.4.5 Waste Material

All lenses of fine-grained material (silts and clays) found within the
granular deposit, shculd be stripped and wasted. Waste material should be
stockpiled near the stockpiled overburden for use in pit reclamation. Fine-
grained waste material at depth will undoubtedly have high excess ice
contents, hence it may be advisable to construct a dyke of drier overburden
around waste piles to prevent flow of thawed waste onto surrounding terrain

or into pit areas.
5.5 Restoration

Restoration measures are required whether the pit 1s being abandoned
femporarily or permanently. All worked areas should be cleaned of all
debris, and graded to remove all topographic irregularities. Where abandon-
ment is temporary, positive drainage away from existing faces and access
routes must be provided by grading or by ditching to ensure the future
recovery of remaining materials. Berms should be constructed at the top of

pit faces, if necessary, to prevent surface runoff from entering the pit

area.

Prior to permanent abandonment, the edges of worked areas or pit walls
should be recontoured to blend into the surrounding terrain. All obstruc-
tions to natural drainage should be removed and any slopes graded to prevent
runoff from channelling and downcutting. Since thaw ponds and lakes and
massive ground ice are common in the Tuktoyaktuk area, flooding of pits is
an acceptable, and frequently inevitable, method of restoration. Areas
which are not likely to become flooded should be smoothly graded and covered

with stockpiled overburden and organics.

Revegetation may be feasible in certain areas by redistributing stockpiled
organic topsoil and peat over the graded slopes of areas unlikely to be
flooded, and by seeding or allowing reinvasion of natural vegetation, de-

pending on the nature of the site and the quality of the topsoil. Fine-

=
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grained overburden soils are generally adequate for surface reclamation,
however, the amount of naturally-occurring topsoil is very limited at some

sites. The fertility of these soils may require enrichment for revegeta-
tion.

The surface of areas to be revegetated should be broken up with a caterpil-
lar ripper tooth in the fall after frost has penetrated to a depth of about
150 mm. The resulting roughened surface serves to reduce potential wind

erosion, and provide sheltered sites for re-establishment of vegetation.
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6.0 SUMMARY AND RECCOMMENDATIONS

Nine potential sources of granular materials on Richards Island have been

investigated. Of these, two sources are candidates for development.

Source 211 is generally well defined as a result of this and previous
studies. A total of 8500 m® of type II and 50,000 m® of type IV material is
recoverable from the southern section of the source. An additional total
volume of 6000 m*® of type II and 81000 m?® of type IV granular resources with
moisture content over 10% is available. With proper pit development, this

material will thaw and drain to be recoverable in subsequent years.

The volume and quality of the resource of source 219 is less well defined.
Further delineation is recommended. Currently, a small area containing a
proven volume of 30,000 m® of type II material has been located at this
source. In the portion of the source where the most exploration drilling
has been conducted, a volume of 200,000 m® is estimated to exist. However,

further exploration is required before this larger area can be developed.

Exploration drilling was hampered by the difficulty of undertaking a proper
reconnaissance of the site before drilling. Indications are that deposits
of good quality granular material are often reflected by surface exposures.
A summer reconnaissance program should be undertaken to properly map surface
exposures of gravel. This reconnaissance should precede any Cfurther

drilling in the area.

The following sites should be included in a summer reconnaissance program:
206North, 209South, 211East, 216, 216South, 217, 218, 219. A walkover at
source 219 should be undertaken before delineation drilling is undertaken.
Sources 206North and 209South were not drilled during this program, although
they were identified at the outset as priority prospects. Consideration
should be given to 1inclusion of these sources in future studies in the

region.
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TABLE A.1 OPERATIONAL CALENDAR -~ RICHARDS ISLAND, N.W.T.
GRANULAR RESOURCE INVESTIGATION

March 15, 1986

EBA personnel, INAC representative and Challenger surveyor
travel from Edmonton and meet camp on Mackenzie River ice
road approximately 4 km north of Swimming Point. D-6 cat
cleared access road along creek bed to unnamed lake at
coordinates Lat. 69° 10' N Long. 134° 30', where camp was
initially located.

March 16, 1986

1200 - 1400 Drill rig departs ice road and travels to camp location.
1400 - 2015 Preparations on-going prior to departing for Source 219.
2015 ~ 2400 Drill rig and crew travelling from camp location to Source

219. D-6 cat called from camp to assist with move.

March 17, 1986

0000 0230 Drill rig and crew travelling from camp to Source 219
continues.

0230 - 0800 On location borehole 86-219-S01. Location set by airphoto
and topo map interpretation. Drill and sample to a completed
depth of 9.1 m.

0800 ~ 0930 Prepare to move to location 86-219-S02; Borehole location not
yet been established by surveyor.

0930 ~ 1140 Move rig and set up at borehole location 86-219-S02

1140 - 1545 Drill and sample borehole 86-219-S02 to a completed depth of
7.6 m. Refusal due to coarse gravel.

1545 - 1800 Rig down, move to borehole location 86-219-S03. Set up and
prepare to drill.

1800 - 2020 Drill and sample borehole 86~219-S03 to a depth of 8.5 m at
which time GSC took over the borehole.

2020 - 2400 Continue drilling and sampling borehole 86-219-3S03 taken over
by GSC.

March 18, 1986

0000 - Q700 Continue drilling and sampling as requested by GSC: Borehole
86-219-S03 drilled to a completed depth of 19.2 m.

0700 - 0900 Rig down, move to location 86-219-S04 and prepare to drill.

0900 - 1230 Drill and sample borehole 86-219-S04 to a completed depth of
11.5 m.

1230 - 1500 Rig down, move to location 86-219-S05 and prepare to drill.

o
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TABLE

A.1 OPERATIONAL CALENDAR - RICHARDS ISLAND, N.W.T.
GRANULAR RESOURCE INVESTIGATION (continued)

March 18, 1986

1500 - 1700
1700 - 2050
2050 - 2400

March 19, 1986

0000
0045
0400

0600

1400

1715

2030

2050

00u5
0400
0600

1400

1715
2030

2050

2400

March 20, 1986

0000
0110
0345
0830
1100
1330

1530

0110
0345
0830
1100
1330
1530

1800

(continued)

Drill and sample borehole 86-219-S05 to a completed depth of
6.7 m. Refusal due to coarse gravel.

Rig down, move to location 86-219-S07 and prepare to drill.
Drilling and sampling borehole 86-219-S0T.

Continue drilling and sampling borehole 86-219-307 to a
completed depth of 6.1 m.

Rig down, move to 1location 86-219-S08. High winds and
blowing snow makes both site location and set up difficult.
Drill and sample borehole 86-219-S08 to a completed depth of
6.2 m.

Rig down, begin move to GSC borehole location. Repair winch
cable on D-6 cat. Flat tire on rig, set up and prepare to
drill borehole for INAC.

Drill and sample borehole 86~219-S06 to a completed depth of
7.8 m. Borehole terminated due to sloughing gravel.

Rig down, move to GSC borehole location 86~GSC219-S01. Set
up and prepare to drill.

Drill and sample borehole 86-GSC219-501 to a completed depth
of 2.1 m. Borehole terminated due to drilling on an ice
wedge. GSC representative instructs drill crew to move
approximately 5 m and begin new borehole.

Drill and sample borehole 86-GSC219-502.

Continue borehole 86-GSC219-S02 to a completed depth of
10.2 m.

Relocate drill rig, drill and sample borehole 86-GSC219-S03
to a completed depth of 4.7 m.

Rig down, move to location 86-GSC219-SO4 and prepare to
drill,

Drill and sample borehole 86-GSC219-304 to a completed depth
of 5.5 m.

Rig down, move ¢to 1location 86-219-509, prepare to drill
borehole for INAC.

Drill and sample borehole 86~219~S09 to a completed depth of
5.8 m.

Rig down, move to location 86-219-S10 and prepare to drill.
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TABLE A.1 OPERATIONAL CALENDAR - RICHARDS ISLAND, N.W.T.

GRANULAR RESOURCE INVESTIGATION (continued)

March 20, 1986 (continued)

1800 - 2045
2045 - 2145
2145 - 2400
March 21, 1986
0000 - 0200
0200 - 0300
0300 - 0700
0700 - 1900
1900 -~ 2000
2000 - 2040
2040 - 2150
2150 - 2315
2315 - 2400
March 22, 1986
0000 - 0435
0435 ~ 0645
0645 - 0935
0935 - 1350
1350 - 1545
1545 - 2305
2305 - 25400

Drill and sample borehole 86-219-310 to a completed depth of
4.7 m.

Rig down, move to location 86-219-S11 and prepare to drill.
Drill and sample borehole 86-219-S11.

Continue to drill and sample borehole 86-219-S11 to a
completed depth of 10.0 m.

Rig down, prepare to move drill rig and mud shack to camp
location.

Rig and mud shack travel from Source 219 to camp. Rig has
flat tire on route which requires repair.

Drill rig and mud shack at camp. Mud shack mounted on ski
bunks. Routine service and maintenance performed on drill
rig.

Drill rig escorted by D-6 cat travel from camp to Source
217.

Prepare to drill borehole 86-217-301.

Drill and sample borehole 86-217-S01 to a completed depth of
4.9 m.

Rig down, move to 1location 86-217-302. Prepare to drill
borehole.

Drill and sample borehole 86-217-S02.

Continue to drill and sample borehole 86-217-S02 to a
completed depth of 12.6 m.

Rig down, move to location 86-217E~-SO1. Prepare to drill
borehole.

Drill and sample borehole 86-21TE-SO1 to a completed depth of
9.2 m.

Rig down, travel from Source 217 to Source 216 South.
Prepare to drill borehole 86-216S-S01.

Drill and sample borehole 86-216S-S0t to a completed depth of
8.0 m.

Rig down, move from Source 216 South to Source 216. Crew
change made at the Mackenzie River ice road. Set up and
prepare to drill.

Drill and sample borehole 86-216-S01.
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TABLE A.1 OPERATIONAL CALENDAR - RICHARDS ISLAND, N.W.T.

GRANULAR RESOURCE INVESTIGATION (continued)

March 23, 1986
0000 - 0050
0050 - 0345
0345 - Q700
0700 - 0915
0915 - 1045
1045 - 1200
1200 - 1430
1430 - 1740
1740 - 2045
2045 - 2400
March 24, 1986
0000 - 1640
1640 - 1930
1930 - 2200
2200 - 2345
2345 - 2400
March 25, 1986
0000 - 0230
0230 - 0445
o445 - 0755
0755 - 1015
1015 - 1300

Continue ©o drill and sample borehole 86-216-S01 to a
completed depth of 6.2 m.

Rig down, prepare to move to next borehole location. Repair
flat tire, weld new lugs on rim.

Travel to borehole location 86-216-S02.

Crew change made at Mackenzie River ice road.

Relocate borehole with reference to RKL test pit. Set up and
prepare to drill.

Drill and sample borehole 86-216-S02 to a completed depth of
5.6 m.

Rig down, move to location 86-216-S03. Prepare to drill
borehole.

Drill and sample borehole 86~216-S03 to a completed depth of
12.3 m.

Rig down, move to location 86-216-304. Prepare to drill deep
borehole.

Drill and sample borehole 86-216-304. GSC personnel extend
borehole beyond 6.1 m at 22:30.

Continue to drill and sample borehole 86-216-S04 to a
completed depth of 30.9 m, on behalf of GSC.

Rig down, move to location 86~GSC-S05. Set up and prepare to
drill borehole.

Drill and sample borehole 86-GSC-S05 to a completed depth of
10.1 m.

Rig down, move to location 86-GSC-S06.

Drill and sample borehole 86-GSC-SO06.

Continue to drill and sample borehole 86-GSC-S06 to a
completed depth of 10.1 m.

Rig down, move to location 86-GSC-SOT. Prepare to drill
borehole.

Drill and sample borehole 86-GSC-3S07 to a completed depth of
15.8 m.

Rig down, move to location 86-GSC-308. Set up and prepare to
drill borehole.

Drill and sample borehole 86-GSC~S08 to a completed depth of
9.9 m.

oA
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TABLE A.1 OPERATIONAL CALENDAR - RICHARDS ISLAND, N.W.T.

GRANULAR RESOURCE INVESTIGATION (continued)

March 25,

1300 - 1530
1530 - 1630
1630 - 1840
1840 - 2155
2155 - 2345
2345 - 2400

March 26, 1986

0000 - 0155
0155 - 0345
0345 - 0620
0620 - 0800
0800 - 0940
0940 - 1200
1200 - 1715
1715 - 1840
1840 - 2310
2310 - 2400
March 27, 1986
0000 ~ 0010
0010 - 0200
0200 - 0420

1986 (continued)

Rig down, move to location 86-GSC-S09. Set up and prepare to
drill borehole.

Drill and sample borehcle 86-GSC-S09 to a completed depth of
5.15 m.

Rig down and move to location 86-GSC-S10. Set up and prepare
to drill borehole.

Drill and sample borehole 86-GSC-S10 to a completed depth of
7.3 m.

Rig down, move to location 86-GSC-S11 and prepare to drill
borehole.

Drill and sample borehole 86-GSC-S11.

Drill and sample borehole 86~GSC-S11 to a completed depth of
4.6 m. Unable to advance augers due to coarse gravel and
cobbles.

Rig down, move to location 86-GSC-S12 and prepare to drill
borehole.

Drill and sample borehole 86-GSC-S12 to a completed depth of
9.1 m.

Rig down, move to location 86-GSC-S13 and prepare to drill
borehole.

Drill and sample borehole 86-GSC-S13 to a completed depth of
7.0 m.

Rig down, move to location 86-~GSC-S14 and prepare to drill
borehole.

Drill and sample borehole 86~GSC~S14 to a completed depth of
13.6 m.

Rig down, move to location 86-GSC-S15 and prepare to drill
borehole.

Drill and sample borehole 86-GSC-S15 to a completed depth of
13.1 m.

Rig down, move to location 86-GSC-S16

Complete set up.

Drill and sample borehole 86-GSC-S16 to a completed depth of
6.1 m.

Rig down, move to location 86-GSC-S17 and prepare to drill
borehole.
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TABLE A.1 OPERATIONAL CALENDAR - RICHARDS ISLAND, N.W.T.

GRANULAR RESOURCE INVESTIGATION (continued)

March 27, 1986 (continued)

0420
0705
1115
1315
1530

2340

March 28, 1986

0705
1115
1315
1530
2340

2400

0000 - 0115
0115 - 0u55
0455 - 0600
0600 - 0930
0930 - 1300
1300 - 1900
1900 - 2400
March 29, 1986
0000 - 0500
0500 - 0700
0700 - 0830
0830 - 1115

Drill and sample borehole 86-GSC-S17 to a completed depth of
10.1 m.

Rig down, move to location 86-GSC-S18 and prepare to drill.
Repair winch line.

Drill and sample borehole 86-GSC-S18 to a completed depth of
10.1 m.

Rig down, move to location 86-GSC-S19 and prepare to drill
borehole.

Drill and sample borehole 86-GSC-S19 to a completed depth of
17.8 m.

Rig down, prepare to move.

Move to location 86-GSC-S20 and prepare to drill borehole.
Drill and sample borehole 86-GSC-S20 to a completed depth of
10.7 m.

Rig down, move to location 86-GSC-S21 and prepare to drill
borehole.

Drill and sample borehole 86-GSC-S21 to a completed depth of
7.6 m.

Rig down, move to location 86-GSC-S22 and prepare to drill
borehole.

Drill and sample borehole 86~GSC-S22 to a completed depth of
16.2 m.

END OF GSC PROGRAM

Rig on standby, waiting for D-6 cat to return after camp
relocated.

Continue rig standby.

Move rig to 1location 86-218-8S02 and prepare to drill
borehole.

Drill and sample borehole 86-218-S02 to a completed depth of
5.2 m.

Rig down, move to location 86-218-S01 and prepare to drill.
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TABLE A.1 OPERATIONAL CALENDAR - RICHARDS ISLAND, N.W.T.

GRANULAR RESOURCE INVESTIGATION (continued)

March 29,
115 - 1315
1315 -~ 1920
1920 - 2100
2100 - 2230
2230 - 2400
March 30, 1986
0000 -~ 0025
0025 - 0440
0440 - 0620
0620 - 1300
1300 - 1600
1600 - 1940
1940 - 2310
2310 - 2400
March 31, 1986
0000 - 0110
0110 - 0250
0250 - 0455
0455 - 0620
0620 - 1345
1345 - 2210
2210 - 2400

1986 (continued)

Drill and sample borehole 86-218-S01 to a completed
7.05 m,

depth of

Rig down, move to location 86-218N-S01 and prepare to drill.

Drill and sample borehole 86-218N-S01 to a completed
8.2 m.

depth of

Rig down, move to location 86-218N-S02 and prepare to drill.

Drill and sample borehole 86-218N-S02.

Continue borehole to a completed depth of 6.2 m.

Rig down, move to location 86-218N-S03 and prepare
borehole.

Drill and sample borehole 86-218N-S03 to a completed
8.4 m.

Rig down, move to location 86-218N-S04 and prepare
borehole.

Drill and sample borehole 86~218N-SO4 to a completed
8.0 m.

Rig down, move to Source 211 and prepare to drill
86-211-5801.

Drill and sample borehole 86~211-501 to a completed
15.2 m.

Rig down, prepare to move.

Move to location 86-211-S02 and prepare to drill.
Drill and sample borehole 86-211-S02 to a completed
4.7 m.

Rig down, move to location 86-211-S03 and prepare to
Drill and sample borehole 86-211-S03 to a completed
7.0 m.

to drill
depth of
to drill
depth of
borehole

depth of

depth of

drill.
depth of

Rig down and move to location 86-211-S04. Front ski bunk on

mud shack required 4 hours of repair.

Drill and sample borehole 86~211-S0U to a completed
18.3 m.,

Rig down and move to location 86-211-S05.

depth of




TABLE A.1 OPERATIONAL CALENDAR ~ RICHARDS ISLAND, N.W.T.
GRANULAR RESOURCE INVESTIGATION (continued)

April 1, 1986

0000 0045 Set up and prepare to drill.

0045 - 0810 Drill and sample borehole 86-211-S05 to a completed depth of
19.5 m.

0810 ~ 1030 Rig down and move to location 86-211-S06. Prepare to drill
borenole.

1030 - 1400 Drill and sample borehole 86-211-306 to a completed depth of
9.8 m.

1400 - 1530 Rig down and move to location 86-211-S07. Prepare to drill
borehole,

1530 - 1730 Drill and sample borehole 86-211-S07 to a completed depth of
7.3 m.

1720 - 1920 Rig down and move to location 86-211-308.

1920 - 2305 Drill and sample borehole 86-21-308 to a completed depth of
10.7 m.

2305 -~ 2345 Rig down and move to location 86~211-309.

2345 - 2400 Drill and sample borehole 86-211-509.

April 2, 1986

0000 - 0350 Continue to drill and sample borehole 86-211-S09 to a
completed depth of 12.2 m.

0350 ~ 0450 Rig down and move to location 86-211-S10.

Q450 - 0615 Drill and sample borehole 86-211-310 to a completed depth of
3.7 m.

0615 - Q700 Rig down and move to location 86-211-S11.

0700 - 0930 Drill and sample borehole 86-211-311 to a completed depth of
3.45 m.

0930 - 1315 Rig down, move to location 86-211E-SOi. Prepare to drill
borehole.

1315 - 1900 Drill and sample borehole 86-211E-301 to a completed depth of
10.2 m.

1900 - 2125 Rig down and move to location 86-211E-S02. Prepare to drill
borehole.

2125 - 2400 Drill and sample borehole 86-211E-S02.

April 3, 1986

0000 - 0010 Continue to drill and sample borehole 86-211E-S02 to a
completed depth of 8.5 m.

0010 - 0100 rig down and prepare to move to camp location positioned
adjacent to Mackenzie River ice road.

0100 - 0500 Rig moves to camp.

OA
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TABLE A.1 OPERATIONAL CALENDAR ~ RICHARDS ISLAND, N.W.T.

GRANULAR RESOURCE INVESTIGATION (continued)

April 3, 1986 (continued)

0500 - 0900

April 4, 1986

Demobilize equipment.

EBA personnel, INAC representative and Challenger surveyor
fravel to Inuvik. INAC and Challenger travel on to Edmonton.
EBA personnel arrange to have equipment and samples shipped
to Edmonton.

EBA personnel travel from Inuvik to Edmonton.
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Area

IA'

SUMMARY

Material Type:

Fines Content:

Area of Feature:
Developable Area:

Estimated Volume:
type II borrow
type IV borrow
Lype IV borrow
w/m.c. over 10%

Excavation Depth:

Moisture Content:

Borehole Reference:

Area 'E'

Material Type:

Fines Content:

Area of Feature:
Developable Area:

APPENDIX B

SOURCE 211

fine uniform sand
well-graded sand with some gravel

3-8%

121,000 m?

121,000 m?

Proven Probable
(m?) (m3?)
5,500 24,500

40,000 50,000

30,000 30,000

3.5 m maximum

5-10% above 1.5 m
20% below 1.5 m

211806, 2113807, 211508, 211309,
211810, 211811
RKL211-B,C; RKL211~3

fine uniform sand
well-graded sand with some gravel
to 50 mm

less than 10%

100,000 m?
30,000 m?




Area 'F'

Area 'G'

Estimated Volume:
type II borrow w/
m.c. over 10%
type IV borrow w/
m.c. cver 10%
Excavation Depth:

Moisture Content:

Borehole Reference:

Material Type:

Fines Content:
Area of Feature:
Developable Area:
Estimated Volume:
type II
type IV borrow
w/m.c. over 10%

Excavation Depth:

Moisture Content:

Borehole Reference:

Material Type:
Fines Content:
Area of Feature:

Developable Area:

Proven Probable
(m3) (m?)
6000 17,000
6000 17,000

3.5 m maximum
10-20%

211805
RKL217~A

fine uniform sand
well-graded sand with some gravel
to 50 mm

5-10%
150,000 m?
51,000 m?

Proven Prcobable
(m?) (m?)
3,000 25,000
8,000 48,000

3.5 m maximum

5% above 2 m
20% below 2 m

211804

uniform sand

5-10%
130,000 m?2
74,000 m?




Area 'H'
SUMMARY
Area 'I'

Estimated Volume:
type IV borrow
type IV borrow w/
w/m.c. over 10%

Excavation Depth:

Moisture Content:

Borehole Reference:

Material Type:
Fines Content:
Area of Feature:
Developable Area:

Estimated Volume:

Excavation Depth:
Moisture Content:

Borehole Reference:

Material Type:
Fines Content:
Area of Feature:
Developable Area:
Estimated Volume:

type IV borrow
w/m.c. over 10%

Excavation Depth:
Moisture Content:

Borehole Reference:

Proven Probable
(m?) (m?)
10,000 80,000
10,000 80,000

4m

5% above 2 m
over 20% below 2 m

211803
RKL211-4; RKL211-D

silt, ice
n.a.
100,000 m?
0

Proven Probable
0 0

not recommended
over 30%

211802

fine uniform sand
5%

103,000 m?

52,000 m?

Proven Probable
(m*) (m?)
27,500 122,500
3.5m

20%

211801




B.2 SITE DESCRIPTION

B.2.1 Location and Geological Origin

Source 211 is a ridge approximately 8 km long and up to 18 m in height that
runs along the southern and eastern shores of Willow Lake. It is
approximately 10 km west of the East Channel. Figure Bl shows the general
location of the deposit, while Figures B.2 (a and b) show the location of

the boreholes on the site.

Geologically, the ridge appears to an esker related to the the most recent
glacial retreat. It is perched on an older glacial outwash ridge (BBT
1983). The maximum depth of the esker material has been reported as four
metres (BBT,1983). Below the contact, the outwash deposits often contain

finer material: ice, coal and other organic impurities.

B.2.2 Summary of Previous Studies

This source has been test pitted by Ripley, Klohn and Leonoff (RKL) and
drilled by both RKL (1972) and BBT (1983) to approximately 10 m below
surface. Each study found medium—grained sand at surface with a trace of
gravel, which graded to a fine-grained, siltier sand at a depth of
approximately 3 to 5 m. Ice or icy silt was found in some borings at a
depth of 4 to 7 m. Both studies reported a great deal of variability.
The BBT report identified four zones within the source which were suitable
for development. Consistent with that study, these areas are designated 'A!
to 'D'.

Further delineation drilling was carried out in Area A and the conclusions
derived from all exploration in the area are given in the following section.
In this section, a short summary of the BBT(1983) findings for Areas B, C

and D 1is presented. For more detail the reader is referred to that report.

oA
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Area B

BBT(1983) found that this area appeared to contain the highest amount of
gravel of any portion of source 211 that they explored. Between 1.8 and
5.5 m of sand with fine gravel was encountered by boreholes at this site. No
massive ice was encountered during drilling. BBT(1983) estimates the volume
to be 70,000 m?3.

Area C

Two holes were drilled by BBT and two were drilled by RKL(1972) in Area C.
On the basis of this information, the base of the good quality material lies
at an elevation of 37.0 m. The material is predominantly fine-grained,

uniform sand. Total volume is estimated to be 80,000 m?3.
Area D

One borehole was drilled on this area by both RKL and BBT. Fine-grained sand
was encountered with a small amount of gravel near the surface. The upper
1.5 m was dry but below that depth, the deposit had an appreciable ice
content. A maximum depth of 4.6 m may contain good material. The total

volume of material is estimated by BBT to be 150,000 m?®.

B.2.3 Results of Current Study

Eleven boreholes were drilled over the southern portion of this deposit. Six
holes were drilled in the area previously identified as area 'A' to more
fully delineate this portion of the deposit. The rest of the holes were
drilled in five sections of the esker to the south and west of Area A.

These portions have been designated as Areas E through I.

Most of the source was barren of vegetation. In some areas where snow cover

had been blown off, surficial lag gravel was evident.

A
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The material available is predominantly a fine to medium grained sand borrow
(Type IV). Some small deposits of gravelly sand have been located in Areas
A, E, and F. This gravelly sand is usually of Type II specification,
although a few samples are slightly gap graded. A gradation envelope for

both types of material encountered is given on Figure B.3.

Table B.1 shows the estimated volume of material within each section of the
deposit. The base of the useable material was assumed to be flatlying, at
the elevation encountered by the single borehole. The cross—sectional area
of the deposit was calculated from the profile surveyed in the field during
the investigation, then the volume was calculated by measuring the length of
the deposit from the airphotos. For Area A the topographic information
contained in the BBT (1983) report was used in combination with a base

profile inferred from the borings,

A petrographic analysis was made on a sample at Type II material combined
from Areas 'A' and 'F'. The result is given in Table B.2. The presence of
a significant component of chert suggests that the material is not desirable

as a concrete aggregate.

Area A

This deposit consists mainly of fine or medium grained sand, containing
little silt or gravel. Up to 20% fine gravel was encountered within the top

0.3 m of the deposit. Most of the deposit contains 6% or less silt.

The top 1.5 m of the deposit had a low moisture content (3-8%) so that the
source could be developed using conventional equipment to this depth. Below
this depth, the deposit was well bonded with some visible ice present as
moisture contents rise to approximately 20 percent. At an average of 3 m
below surface the sand changed character. The different material can be
identified by the presence of coal and petrified wood. At one borehole

{211S807) a layer of massive ice 2 m thick was encountered at the contact,

v =




TABLE B.1 ESTIMATED VOLUMES OF RECOVERABLE
GRANULAR MATERIAL SOURCE 211

MATERIAL CONTAINING LESS THAN 10% MOISTURE

TYPE II BORROW TYPE IV BORROW
AREA
PROVEN PROBABLE! PROVEN PROBABLE
(m*) (m*) (m*) (m*)
A 5,500 24,500 40,000 50,000
E
F 3,000 25,000
G 10,000 80,000
I
TOTAL 8,500 49,500 50,000 155?365
MATERIAL CONTAINING MORE THAN 10% MOISTURE
A 30,000 30,000
E 6,000 17,000 6,000 17,000
F 8,000 48,000
G 10,000 80,000
I 27,000 123,000
TOTAL 6,000 17,000 ETTSBB 298,000

NOTE: 1. Total volume at each area is the sum of "proven" and "probable"
volumes.




Quartzitie
Sandstone

Orthoquartzite

Chert

Basalt

Quartz

Limestone

Soft Sandstone

NOTE: Based on combined sample

TABLE B.2 PETROGRAPHIC ANALYSIS - SOURCE 211

41.3%

35.5%

18.8%

3.4%

0.3%

0.1%

100 %

i

medium to coarse sandstone, silicified
and could be grouped with orthoquart-
zites; pitted, 1light brown to white,
hard, durable.

medium to fine quartz sandstones that
have been silicified, also some
siltstones, rounded, hard, smaller
fractions are more broken and angular.

Amorphous silica to crystaline chert;
gradation between amorphous silica and
silicified siltstones (orthoquartzitic)
is very indistinct.

Black to dark grey, "asphaltic" clasts,
very hard, rounded to fresh 1looking
broken faces.

Crystalline fragments from larger clasts,
hard, white angular.

One particle of grey, fossiliferous
limestone, angular.

One particle of non-silicified sandstone
rounded and friable

of 211804 (1.2-1.3 m) and 211308 (0-0.3 m)
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while in others sand was encountered to depths of 6 to 10 m. The narrow
extent of the deposift was evidenced by the findings of boreholes 211310 and
211811 which were made about 100 m from the highest point of the ridge. At
these points the cleaner sand that comprises the most useful deposit was not

encountered.

The upper 3 m of site 211(A) contains 105,000 m? of sand. At most,
30,000 m® of sand and gravel could be scraped from the surface for quality

granular (type II) fill.

Area E

One to 1.5 m thick layers of uniform sand and gravelly well-graded sand were
encountered below 1 m of organic silt overburden, the uniform sand being the
upper member. The well-graded sand could be classed as type II except that
the moisture content is between 10 and 20 percent. The moisture content of
the uniform sand is between 20 and 30 percent. These observations are based

on a single borehole (211S05).

Area F

Two metres of gravelly sand was encountered at surface in borehole 2113504,
Stratigraphy is presented in Figure B.5a. This material appeared to be very
clean with only 2% silt. Its moisture content averages less than 5 percent.
At the 2 m depth the material becomes sand and contains coal impurities.
This is characteristic of the older outwash deposit. At a 4.5 m depth,
lenses of silt and ice were encountered. Sand continued to a depth of 17 m
although it often contained coal and organic impurities. It is probable
that 28,000 m?® of the esker deposit in the form of gravelly sand (type II)
is present, and can be stripped, with care, from the surface. Additionally,
56,000 m® of sand from the outwash deposit may be developed before ice is
encountered. However this material contains coal and the moisture content

is high (30 percent).




Area G

Sand was encountered in Area G to a depth of 5.5 m below surface where a
massive body of ground ice was found (Figure B.5b). The sand encountered in
the borehole (211803) was fine-grained and uniformly graded. Silt confent
averaged approximately 5 percent and the moisture content averaged less than

5 percent in the upper 2 m, but then rose to greater than 20 percent.

A test pit and a borehole were completed by RKL during their 1972 study.
The test pit encountered 4 m of sand reported to be well graded and clean

but the borehole encountered only 2 m of sand reported to be silty.

Up to 180,000 m® of uniform sand may be available from this area.

Area H

Bésed upon a single borehole (211S802) drilled to nearly a 5 m depth this
feature appeared to be composed mainly of massive ice. No usable granular

material was encountered.
Area I

Fine-grained, uniform sand was found in a single borehole (211301) to a
depth of approximately 14 m. A few ice lenses and a considerable amount of
coal impurities were found at depth. The wupper 3.5 m of the deposit
contained clean material, with a 3% silt content. No coal fragments were
observed. Unfortunately, the moisture content was high (20%) throughout the
profile, At 3.5 m, a silt and ice lens marked the transition to more
marginal material. Figure B.5 shows the profile across the deposit with the
stratigraphy inferred from the borehole. It is estimated that approximately

150,000 m® of sand is available from this area.
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B.3 PIT DEVELOPMENT

B.3.1 Access

Access to this source will be possible only during the winter period. The
selected access route depends wupon the intended destination for the
materials. From the MacKenzie River ice road the most direct route is from
the south using Cabin Creek. Alternatively, the northern end of the site

may be accessed from a series of lakes lying north of the source.

B.3.2 Site Preparation

Site preparation should be carried out within the guidelines given in
Section 5 of this report. To keep disturbance of the area to a minimum,
only one of the areas should be worked at a time. Pit preparation work may
be desireable one summer ahead of extraction from areas G and I. This would
involve stripping surface organic soils and topsoil followed by progressive
thawing, stripping windrowing and stockpiling the material to reduce 1its

water content.

B.3.3 Extraction Methods

Extraction of the top 1.5 m of the resource will be feasible during the
winter by ripping and pushing frozen granular material into temporary
stockpiles for loading onto trucks. In the subsequent year the remainder of

the material may drain sufficiently to be extracted.

B.3.4 Treatment of Massive Ice

Massive ground ice has been encountered in most of the boreholes drilled at

this source. However, the occurrence of the ice is considered to be too
irregular to define its distribution. The most shallow occurrence of ice
was a depth of 3.2 m. The most probable depth range for encountering

massive ice is 3.5 to 5 m.
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The sand found below massive ice deposits generally contains a 1larger
concentration of coal and organics thus extraction is not recommended below

massive ice without further exploration drilling.

B.3.5 Drainage Considerations

The pit floor should be graded where possible, to ensure gravity drainage of
surface water and meltwater. Water should be collected and discharged in an
environmentally acceptable manner. Good drainage enhances seasonal thaw and
limits the ingress of moisture, Prior to spring break-up and removal of the
equipment, the pit floor should be graded to reduce the potential of ponds

forming during the summer.

The deposit lies to the east and south of Willow Lake, which is important to
the hunters and trappers of the area. Therefore drainage should be directed

away from this lake, south or east of the deposit.

Prior to spring break-up and removal of the equipment, the pit floor should

be graded to reduce the potential of ponds forming during the summer.

B.3.7 Restoration

After the pit is exhausted, the pit bottom should be graded to a slight
slope to direct drainage away from Willow Lake. The previously stockpiled
topsoil and organics should then be spread over the area. The feasibility

of a revegetation program should be considered in a separate study.
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SAANULAR RESOURCE EVALUATION RICHARDOS ISLAND, NWT
N7 889 204 E 526 363 18 RELATIVE ELEVATION 42.4 (a) seECIAL | o
PLASTIC MATER LIGUZ TEBTS
e SOIL DESCRIPTION SAGLND ICE |TEMP | |( sy W Lt
TYP [NO. [0 DEBCAIPTION | C Fao o ® 0 s
o SAND (SP) -graco silt, fine-gralned, uniform, massive, medium ' v v r ’ o
rown
1 Non-Nf
[ ]
__+4— -1ight greyish brown B
2 Non L4
BiR -dark grey
a4 [P o 2
i
q [ ]
_—J -fine-grained, uniform, olive grey
5
171 | -gccasional very thinly bedded SILT (M) lens 5§ am
a4 || & thick, even, parallel, continuous 4
1 -DRILLEA’S NOTE: hard coring o
-vertical ice lenses 2 mm thick, clear m
7 Vx 8X o 3
L1 T
E s L 5
3 .
3
B 9 NbR, trace Vr
4+ [ ]
-3 10 68
BER -medlum to fine-grained, thinly bedded, wavy, nonparallel
11
b — [ ]
-trace coal
- L
12
3 ~very thinly bedded lens of coal and wood fragments,
| {1 curved ®
8- -8
14
1] ®
~trace to some silt
16
10 o 10
104C~4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 23: 10 86/03/30 [ | (Edmonton) NUMBER
DRILLING RIG: CME 750 =l [11] crreL DRAWING NUMBER 2115014
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(W) Hid30

GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 689 204 E 526 363 28 RELATIVE ELEVATION 42.4 () SPECIAL oNIT
PLASTIC WATER LIgUID TEETS
e SOIL DESCRIPTION huinguingionsetll hiiogll | ECELINC LI U
TYP [NO. |@ DEBCRIPTION | C F 4  ®0 @0
10 —r-—%-v——l—
16 L4 L
~trace silt
17 Nbn
| ]
~thinly bedded lenses of coal 10 mm to 20 mm thick,
a 18
-petrified woody organics and coal lenses still
19
.
12 -coal and organic lenses thinly bedded to 40 mm
20
-fine-grained, unifora
- 21
-prganics and coal disseminated throughout
22
14 .
2 1CE~clear, trace sand particles disseminated throughout
£ 24
& END OF BOREHOLE 52w [37.2 n EL)
&
o
16+
18-
20
104C~-4480 SAMPLE TYPE EHOL
Completed 23: 10 86/03/30 - EBA Engineering Consultants Ltd. B?I.RMERE
DRILLING RIG: CME 750 [N (1] crreL DAAWING NUMBER 211501
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(W) HLd2a0

GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 889 633 £ 8527 122 18 RELATIVE ELEVATION 29.8 () SPECIAL UNIT
PLASTIC WATER LIGUID TESTS
SAnPLE SOIL OESCRIPTION GROUND ICE |TEMP LIMIT mn-’nm LIMIT
P LALs INO .. j@ DESCRIPTION c a0 0 20 %0
v RODT MAT ¥ v
SILT (ML) -sandy
1 Nt
SAND (SM} -some silt, trace gravel to S0 mm, smooth, subrounded,
orangish brown
- -silt content decreases to trace silt with depth
2 CLAY TILLICL)-~silty, trace gravel, stratified ice lenses hd
{mm to 5 mm thick
3 ICE-trace sand particles disseminated throughout
2+ -clear
4
5
- s -small air bubbles throughout
7
2]
4
]
10
1 END OF BOREHOLE 4.7m {24.9mE1.)
<
=
o
w
a
s...
a_.
10
101C-4480 SAMPLE TYPE BOREHOLE
Completed 02: 50 86/03/31 | = EBA Engineering Consultants Ltd. NUMBER
ORILLING RIG: CME 750 J [T1] cAreL DRAMING NUMBER 211802
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1 1 i i 1 | ! ] ] 1 ] ] ]
GRANULAR REBOURCE EVALUATION RICHARDS ISLAND, NNT
N7 689 E 8527 %06 28 RELATIVE ELEVATION 37.9 W) SPECIAL
SAMPLE GROUND ICE [rme | |FLASTIC MATER LIOUID TESTS UNIT
SOIL DESCRIPTION LIMIT 2!%!“ LIMIT
N TYP [NO. J@ DESCRIPTION C 20 40 60 80
v SAND [SP-SM) ~trace to some silt, trace gravel on surface, ! ' ! ! ! o
uniform, homogeneous, 1ight greyish brown
1 Nt
L J
- -trace silt -
2
( J
-trace gravel, trace silt, medium to fine-grained
ﬁ 3 sand, uniform, gravel to 40 mm, smooth, massive, -2
dark olive grey [ ]
T -trace gravel to 20 mm, thickly laminated, even,
4 parallel, continuous, regularly spaced, olive brown
and dark olive
-withgut gravel i
5
6
4 - 4
-coarse to fine-grained sand, massive
7
[ ]
]
- 8 L
E e
]
a 9 ICE
6 -6
10
i -clear, air bubbles throughput
12
-
END OF BOREHOLE 7.0m (30.9mE1)
8- = r— -8
10 10
101C-4480 SAMPLE TYPE BOREHOLE
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 688 361 E 528 747 18 _RELATIVE ELEVATION 32.4 (n) SPECIAL |-
AMPL PLASTIC WATER LIGUID TESTS
s E SOIL. OESCAIPTION GROUND ICE |TEMP LIMIT CONTENT I1%) LIMIT
TYP [NO. [@ DESCAIPTION | C F oo w0 ® e 80 o
° SAND [SP) -gravelly, trace silt, coarse to fine-grained sand, v N . N N
1 paorly graded, subangular clasts to 50 mm, medium Nt
J brown
s [ ]
”T -becoming: by 0.8 B
- 5 SAND and GRAVEL [SP) -trace silt, gravel to 50 mm, subangular
iR -some gravel, clasts to 10 mm, rounded, massive, t
3 medium to fine-grained sand
2—"7“ ~-becoming: by 2.0 m N
SAND (SP) -trace silt, fine-grained, uniform, medium grey
4 -massive, mottled medium grey and light iron oxide Nbn-Nbe )
1] staining
-coal fragments to 20 mm
- 5 ~-very thinly bedded lenses of coal fragments =
[ ]
nis
4~ & ' -4 o
| {1 m
k]
7
- 7 ~-10 mm lens of SILT TILL ML) -clayey, dark grey 50: %0 L4
£ -
=~ ~ -6 mm lens of ICE B a
T 111 -becoming trace to some coal with depth, angular
= clasts to 10 mm
a SAND (SW) -trace silt, trace coal, well graded, massive, medium
a 8 to dark grey,with random light iron exide staining Non-Nbe ®
s—.—o-AL—- —6
SAND {SP) -medium to fine-grained
L]
-occasional coal fragments to 3 mm disseminated B
throughout
10 .
a—_J“ -8
11
12 o
10 10
101€-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
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BRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 689 361 E 528 747 18 RELATIVE ELEVATION 32.1 (m) sPECIAL [/
PLASTIC WATER LIGUID TESTS
SAMPLE 8OIL DESCAIPTION GAOUND ICE [TEMP [} jurT CONTENT iv LIMIT
‘0 TYP [NO. [0 DESCRIPTION | C F20 «® s0 80
3 -very thinly cross bedded coal lenses at a 10 degree |,
angle
ERE
14 ’
12} - 12
HEN
-angular coal clasts 10 mm to 15 mm
15
BER ~trace gravel, occasional thinly hedded lens of
T SILT (ML) B
16
14 -gccasional very thinly bedded lens of SILT (ML) [~ 14 o
1 mm thick, brawn m
17 por]
L4 T
E s -
= — -dark allve grey - EX
£ 18
o
a
T -occasional very thinly bedded lens organics and coal
16-4 19 at a 30 degree angle, even, parallel, continuous - 16
20
11 . .
i 21 -trace gravel, coarse to fine-grained sand n
- ICE+SAND (SP] -thickly laminated i
-becoming .
ﬂza ICE-clear, trace very thin sand laminae 70: 30
—4—
18+ 23 48
LU ICE+SILT ML) -sandy, 100 mm lens 50: 50
I~ NICE-clear /°
END OF BOREHOLE 18.3 m [13.8 m E1.)
B B
20 20
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 22: 10 86/03/31 ] (Edmonton) NUMBER
DRILLING RIG: CHE 750 ] ({1] cArec DRAWING NUMBER 211504
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} ] ] ] ] ] ] ] 1 i ] J ] l 1
BRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 689 486 E 529 837 18 RELATIVE ELEVATION 33.6 (m) SPECIAL | . o
PLASTIC WATER LIQUID TESTS
. SOIL DESCAIPTION GROUND ICE (TEMP | f, fyry I i
TYP|NO. [0 DESCRIPTION | € Mo e ® e w0
v 0
0 ROGT WAT —T T ]
OAGANIC SILT(OL)-some fine-grained sand, very thinly bedded,
1 wavy, occasional thinly bedded lens of dark brawn N
to black organics, 1ight greyish brown °
SAND {SP-5M) -trace silt, trace woody organics to 20 ma in
2 diameter, pccasional thinly bedded lens of fibrous
organics, curved, greyish olive on °
N
24 3 -2
SAND {SW) -gravelly, trace silt, trace coal and organics, gravel
| 11} to 20 mm, well graded. angular, smooth, massive Ve-vx 15% ®
4 -20 =m ICE lens
| -occasional thinly bedded lens of GRAVEL (6M)-silty [ ]
15 -DAILLER’S NOTE: coarse gravel,unable to advance CRREL -
barrel, drill with solid suger
ICE+SAND (SP} ~fine-grained, very thinly bedded, wavy, nonparallel
4 [1s 80: 40 4
-becoming:by 4.4 m g
7 SAND {SP} -trace silt, trace organics and coal disseminated Non ° o
throughout, medium to fine-gralned, unifora, massive, i"
naw dark olive grey
C 0 e
-coal fragments to 10 mm and woody organics =
,3_5 9 disseminated throughout Vr-vx 8%
o uiE
[}
a
10
6 -some organics, wood fragments and petrified organic ° -6
111 matter
11 -40 mm thinly bedded PEAT(PT) 1lens, dark brown to
black, wavy ve-vx 5%
BEN -trace silt
| 12 GRAVEL (6W) -sandy, trace silt, gravel to 75 s, smooth, subrounded/ n
P, W raged
us SAND {SP) -trace silt, medium to fine-grained, uniform, massive,
dark olive grey
13 -trace gravel to {0 am Non
a- -trace gravel to 25 mm, trace coal fragments . | g
14
1T SAND [SP/SW) -trace silt, coarse to fine-grained
15
1T SAND (SW} -trace gravel, trace silt,well graded
16
10 1Z 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
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I ) ] ! ) | ) | ] i } ] ] ) |
SRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 689 486 E S20 897 I8 RELATIVE ELEVATION 33.6 (m) SPECIAL [
ST1C 16UID
SAMPLE so1L FTION eRownD 1ce |Tewe | |PSUST I T T TESTS
TYP [No. Ja DESCA. DESCRIPTION | C oo 20 ® e a0
10 SANO [SP) -trace S11t,medium to fine-gralined, occasional thickly N i j i
. laminated SILT (M) lens
®
18 Vx-vr <8%
=1
-trace fibrous organics
19 Non
1T -sone s1lt, occasional tross bedded organic laminae
20 1 mm thick at @ 30 degree sngle, even, parallel,
12~ cont inuous 12
21 -trace to some silt, fine-grained
1]
22
T 123 ~trace 511t medium to fine-grained, unifora, dark
-3 olive grey, with thickly laminated vertical SILT (ML) [ ]
lenses, brown
14- 24 -14
m
| -coal and petrified wood fragments disseminated _‘U.
] thraughout I
EOIPP - g
E EiE -cross bedded coal and organic laminae at g 40 degree
& 26 angle, even, parallel, continuous
a L L1
16-1 27 16
28 Vx <B8%
ST -very thinly badded lens of medium-grained sand =
29 Nan-vx <8%x
18- 30 18
=400 ma lens of coal, wood fragments and petrified wood
s eatter
-hamogeneous
31
Enan -mediun to fine-grained sand — k
32
[ 1] |
END OF BOREHOLE 13.5 {14.1 m E1.)
20 20
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
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BRANULAR RESOURCE EVALUATION AICHARDS ISLAND, NMT
N7 690 188 E 3530 169 28 RELATIVE ELEVATION 43.2 (m) SPECIAL NI
PLASTIC HATER LIBUID TESTS
n:‘n Eh SOIL DESCRIPTION Shouo 1o [Tee LI LMy
0 . DESCRIPTION [ 20 20 &0 80 0
GRAVEL (GP) -sandy, trace silt, coarse to fine-grained sand, fine- ' ' ! '
grained gravel, subrounded, clasts to 20 mm, magsive
1 -becoming:by 0.4 m Nt
SAND (SP) -trace gravel to 15 mm, trace silt, coarse to fine-
grained sand, medium brown
- -medium to fine-grained -
2 | 4
2 3
-trace coal specks, fine-grained, massive, medium to -2
4 dark grey Nbn [ ]
-with iron oxide staining
5 ®
- -
6
-occasional 5 mm coal clast
? .
4 ~4
° 8
v
-4
a X
T -
-~ — -trace petrified wood to 10 mm S 3
£ * .
G.Ll -150 mm lens of coal
o 114 vr-va 15-20X L J
6+ -6
12 [
13
8- P — B — -8
! ICE+SAND [SP) ~accasional very thinly bedded lens of SILT(ML)- e
sandy, 3 mm thick, randomly spaced
15
16
P} -tr ra -grajned
‘c EAMD.OE _BOREHOLE. 9 8 m (33 A @ F11 ’o
101C-4480 SAMPLE TYPE BOREHOLE
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GAANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWNT
N7 690 628 E530 352 28 RELATIVE ELEVATION 44,6 (m) SPECIAL | .o
PLASTIC MATER LIGUID TESTS
s SOIL DESCRIPTION GAOUND ICE |TEMP||LiwT _ cowredtim  Liwir
TYP INO. [@ DESCRIPTION oo 40 ® o0 60
o GAND [SP-SM} -some gravel, trace silt, coarse to fine-grained v N M i : o
¢ sand, subrounded clasts te 20 mm, 1ight brown Nt Py
-20 mm lens of ORGANIC SILTIOL) -trace to some
._..F. gravel, dark brown
-becoming: by 0.6 m
N SAND [SM} -some silt, trace gravel, medium to fine-grained sand, -
2 subrounded clasts to 10 mm, light brown o
~~—3 -trace gravel to 10 am disseminated throughout,trace |
| coal specks, fine-grained sand, massive n »
2'-‘ T -some coal clasts to 10 mm L -2
4
L—Fﬁ -occasional very thinly bedded lens of SILTIM} S am | - L
7__]_ thick, even, parallel, continuous Ve 30-50%
ICE+SILT ML) -thinly bedded alternating lenses 10 mm thick,
& even, parallel, continuous 80: 20
___J -clear ice
4 7 -trace clay in soil matrix, low plastic, medium greyish [gq. g ° -4 o
brown m
[} ] o
8 80: 20 ?
E e 5
- [
z H
i 10 SAND {SM) -silty, fine~ i
y, fine-grained, uniform, 1ight brown _
a |11 -silt content decreases with depth vrvx 2ox .
6- ~becaming: by 5.8 m -6
11 SAND (SP) -trace silt, trace coal specks, fine-grained, dark grey [No?
mam ICE+SILT (ML) ~trace clay, medium brown
12 SAND [SP) -trace silt, trace coal specks, fine-grained, dark grey ., 54
-gccasional thinly bedded lens of SILT (ML) 20 mm
1T thick, iron oxide staining
_ 13 ICE+SILT ML) -dark grey, clear ice L
] END OF BOREHOLE 7.3m (34.3 m EL.]
8- -8
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 17:20 86/04/01 [ (Edmonton) NUMBER
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(W) Hid30

SRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 880 837 E 530 594 28 RELATIVE ELEVATION 42.6 (m) SPECIAL |-
PLASTIC WATER LiauIn TESTS
i SOIL DESCRIFTION SROUND JCE [TEMP|[Liar ~ cowtenrim  Lmat
TYP[No. [a DESCAIPTION| C oo w0 s 0
° . GRAVEL (6W] -sandy, trace silt, trace rootlats, coarse to fina- Nt ® N B '
wEN grained sand, gravel clasts to 50 mm, rounded to
subrounded, medium brown
-becoming: by 0.3
SAND (SP) ~some gravel, trace silt,coarse to fine-gralned sand,
] 2 tine-grained gravel to 15 mm, medium brown od
uiE -trace gravel to 10 mm, subrounded
2 .
Callll
4 -trace silt, medium to fine-grained, massive, dark olive |
T"‘"‘ grey
~trace gravel to 40 mm, coarse to fine-grained sand
5
‘--'4—4— .
-trace gravel to 20 mm
8
4 -trace coal fragments to 5 am, medium to fine-grained
7 sand
L1 4 e
- 1® -50 em lens of coal and petrified wood fragments, with
E 2 stratified 1ce lens 5 mm thick
-1 -tina-grainad sand, thickly laminated, even, parallel,
x - cont inuous, regularly spaced
E -medium to fine-grained sand, massive, brownish grey
w 10 Non
o
[ ]
6 11
1] -becoming:by 6.2 m
SAND [SP/SW) -trace gravel, trace silt, coarse to fine-grained
12 sand, gravel to 25 mm, smooth, subangular to rounded
13
1T 114 ~trace gravel to 75 am, subrounded, smooth, medium to
| fine-grained sand
a— 15 -becaming:by 7.8 m
a SAND [SP/SM) -trace to some silt, fine-grained sand ®
] ~fine-grained, uniform, homogeneous
16 Non
BiR -becoming:by B.B g
7 17 SAND [SM) ~g11ty, trace coal and petrified wood fragments, fine-
| {1 ] grained, uniform
18
19 TCE+SAND [SP) —occasional thickly laminated lens of SILT (ML)
1c QUIRY
104C~4480 BAWPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 23:05  86/04/01 [ | = (Edmonton) NUMBER
DRILLING RIG: CME 750 =1 (1T chrew DRANING NUMBER 211808
Compilad by J6C MAV =3 ] ausen PAGE 1 OF 2

BOREHOLE LOG AND LABORATORY TEST RESULTS

| 11-27-1908 1= am: 08




1 ] 1 | ] 1 ] ] ) 1 1 ] 1 ) ]
BRANULAR RESOURCE EVALUATION AICHAROS ISLANO, NWT
N7 680 897 E 530 594 2B RELATIVE ELEVATION 42.8 (n) sPECIAL | o
TEBT
et SOIL OEBCRIPTION GROUND TCE |TEMP | ITRSTT conttitln  “Liwir 8
T™F [NO. Ja DESCRIPTION | C o o 0 8
10 " T T T T T T
18 wavy 80: 40
20 SAND [SP) ~trace gravel to 20 mm, trace silt, trece coal spacks, [79:30
nasgiv r ey
| END OF BOREHOLE 10.7 m (31.9 @ E1.)
12+ =42
14+ 44
g
2 P
& B - a
:
16 ~ 18
18- - 48
20 20
104C-4480 SAMPLE TYPE EBA Engineering Consultanta Ltd. BOREHOLE
Completed 23:05 86/04/01 ] (Edmonton) NUMBER
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(W) HLid3Q

GRANULAR RESOURCE EVALUATION AICHARDS ISLAND, NNT
N7 690 465 E 530 240 28 RELATIVE ELEVATION 41.9 ) SPECIAL ONIT
PLASTIC WATER L1GuID TESTS
BAMLE S0IL DESCRIPTION GROUND ICE |TEMP LIMIT CONTENT (%) LIMIT
TYP NO. [0 DESCRIPTION | C oo 0 ® e ao
o SAND {SW) -gravelly trace silt,well graded, gravel to 20 mm, T ! ’ !
dry, loose [poorly bonded), greyish brown
1 Nt
®
2
[ ]
3 -hole sloughing from surface to 1.7 m
2 -50 mm lens of PEAT (PT)-dark brown to black
4 -becoming: by 1.9 @ Nb PY
SAND {SW) -trace gravel to 20 mm, trace silt, coarse to fine- n
grained sand, well graded, massive, dark grey
-becoming:by 2.4 m
5 SAND (SP) -trace silt, fine grained, trace coal fragments, ®
- olive grey
-occasional very thinly bedded lens of coal and
6 petrified wood fragments, lenses 10 mm thick, even,
parallel, continuous
-medium to fine-grained, grey
4-.
7 Nbn
[ J
3 8
-becoming: by 5.0 m
£ 3 SAND [SP/SW) ~trace silt.coarse to fine-grained
) .
a -trace coal fragments and petrified wood disseminated
10 throughout
6_
11 ICE+SILT ML) -sandy
SAND (SP] -trace silt, trace coal, trace wood to 15 mm in
diameter, medium to fine-grained
7 12
ICE+SILT (ML) -sandy
13 SAND [SP) -trace silt,medium to fine-grained
8- 14 -becoming:by 7.9 m Nbn-trace Vx L]
SAND [SP/SM) ~trace to some silt, fine-grained, uniform, massive,
homogeneous, olive grey
15
16
ICE+SILT (ML) -sandy 30: 50
10 17 oU, 83U
101C-4480 SAMPLE TYPE BOREHOLE
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| 1 | ] 1 1 I ] | | 1 1 ] )
GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 GO0 463 E 530 240 I8 RELATIVE ELEVATION 41.9 ) SPECIAL NIT
PLASTIC WATER LIGQUID TESTS
Soee SOIL DESCRIPTION GROUND ICE |TEMP LIMIT CONT;EI‘ (x) LIMIT
TYP [NO. @ DESCRIPTION | C Mo a0 ® e s
10 TS T T T T T
17
18
SAND [SP) -trace silt, medium to fine-grainad, uniform, massive,
124 | |*© 12
END OF BOREHOLE 12.2 m {29.7 m E1.)
14 14
]
[
]
a
16~ |— - 16
18- ~18
20 20
101C~4480 SANPLE TYPE BOREHOLE
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SRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 890 072 E S30 226 18 RELATIVE ELEVATION 42.8 (w) SPECIAL UNIT
SAMPL PLASTIC WATER LIGUID TESTS
= SOIL. OESCAIPTION Srouno 1ce LIuIT m LT
TYP [NO. |a OESCRIPTION ! w0 o oo oo
0 AOOT WAT L T A o
ORGANIC SILT(OL)-trace fine-grained sand, trace rootlets
1 Nt
becoming Nbn
-1 SAND [SP) -trace silt, fine-grained, uniform, homogeneous, olive =
brown T
2
SILT (ML) -trace to some fine-grained sand, thickly laminated, Vs 25% ®
] wavy, nonparallel, nonplastic, dark greyish brown
_1 3 -trace to some clay ve 5-10%
2 ) -2
4 ICE+SILT (ML) 60: 40
50: 50
5 -200 mm lens of SILT(ML)-trace clay, dark olive grey
=1 ICE-trace silt
. 6 L.
7
474 -claye c, brown
END OF BOREHOLE 3.7nm (39.1 m E1.)
4- -4
g
E -z
X
[=
a
w
a
6 6
8- -8
10 10
101C-4480 SAMPLE TYPE BOREHOLE
Completed 08: 15 86/04/02 - E EBA Engineering Consultants Ltd. NUMBER
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 680 180 £ 830 087 28 RELATIVE ELEVATION 37.2 (m} SPECIAL UNIT
SAMPL GRAOUND PLASTIC MNATER L18UID TE8TS
= SOIL DESCRIPTION Ice |TEMR L’Q“ LIMTT
TYP[NO. J@ DESCAIPTION | C ¢ T °
0 ROOT MAT ' N j N
PEAT [PT) -dark brown
" ICE+PEAT [PT) AND ORGANIC SILT (0L)
~trace gravel to 75 mm, smooth, subrounded :gi gg
-1 2 ICE+SILT ML} ~trace sand, thickly laminated, even, parallel B
3
4 SILT TILL IML) -trace gravel, trace sand, trace clay, thickly Vs 20X
laminated, dark olive grey
a 5 -becoming: by 1.8 m vr 40x 2
€ CLAY TILL{CL)-silty, trace sand, low plastic, dark olive grey °
—H-84 SILT TILL (ML} -some clay, low plastic, dark greyish brown Vr-vx 30-40%
7 -becoming:by 2.5 m 50: 80
ICE+SILT (ML)
- 8 -soil matrix contains both ice crystals and random -
ice lenses, approximately 30 to 40X
9 ICE+SILT (ML) 20
END OF BOREHOLE 3.45m [33.7 m E1.)
-1 ~4
‘ g
C . B
g
81 - &
a- )
10 10
101C~4480 SAMPLE TYPE BOAEHOLE
Completed 09: 30 86/04/02 [ | EBA Engineering Consultants Ltd. NUMBER
DRILLING RIG: CME 750 S] EID CRREL DRAWING NUMBER 211811
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06-04-19686 08: 28: 24

BOREHOLE LOG AND LABORATORY TEST RESULTS




B.5

LABORATORY TESTING




10,10~ 10.70 7 core

10.30- 10.7¢ 174 23
10.70- 11,40 18 Cors

11.40- 12,00 19 care

11.90- 12.00 194 3z
12,00- 12,40 20 core

12.60- 13.30 21 Core

13.30- 13.96 22 h
13.60- 1{3.80  Z2
13.90- 1430 23 core
14,30- 15,20 24 C

SAMFLE TEST WOISTURE  BULE  LIBUID PLASTIC
DEFTH HUMEZR RESCRIFTION  UST CONTERT  DENSITY LIMIT Li¥IT CLAY GSILT SAND GRAVEL FINES DS
(3} (i Mg/a

G.00- G.88 { care F
.50 0,80 1A 14 F
4,86~ 1.40 2 cors F
.- 1,20 24 SF i) 3.6 9700 . F
LA~ 2,26 3 core F
1.80-  1.90 34 5F 23 3.0 9.0 4.0 F
220~ 316 4 cors F
2.50-  Z.kD 4R GF 4 L0 9.0 0.9 F
IA0- 0 3T 5 £ore F
3.49- 330 S5A 22 F
3.70- 410 & core F
3.90-  4.10 AR gp 20 Lo 9.0 0.0 F
4.10~  4.70 7 cofe F
8,30~ 4.0 TH 26 F
§.70- 5,30 g Core F
510~ 5.3 84 32 F
3.30- 0 5.90 9 core F
5.70-  5.90 94 29 F
3.90- 5,20 10 core F
b2~ A.TO i1 core F
b0~ ATG 114 aF i} G 97.00 0.0 F
4.70- 7,50 12 cars r
7.30-  7.8G 3 Core F
7.40- 7,80 {34 kS| F
7,80-  8.50 14 cars F
8,30~  9.30 ] tore F
9.10- 9,30 1af 25 F
9.30- 10,10 16 core F
9.90- 10.10 16h 75 F

F

F

F

F

F

F

F

F

F

F

IBA ENGINEERIMG CONSULTANTS LTD.

FRANULAR RESOURCE EVALUATION
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*roject Number: 101C—4480
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LIGULD PLAGTIC FROIEN /

SAHFLE TEST

GEPTH HUMBER DESCRIPTION  URL LINTT LIMIT LAY SILT GSAND GRAVEL FINES D30 UNFROIEN

{5
G.06- 0,90 i cora F
0.70- 0,50 18 SF-GH 3 .0 %0 0.0 F
0.30- 178 2 core F
.50~ 170 2& 5E-54 ] 9.0 %500 0.0 F
1,70 2,40 3 core F
2.40- 2,30 34 24 F
2.40- 300 4 core F
2.80-  3.00  4a SP-54 0 7.0 950 0,0 F
2~ 350 3 care F
3.50- 410 4 core F
d.00- 470 7 core F
3.50- 470 T& 26 F
4,70~ 3.30 3| core F
3.30- h.00 9 core F
5.50-  3.40 % Ets 2.0 7.0 0.8 F

b.00-  6.30 id

Lore i
A.30- & T0 1 care ;
8.70-  7.00 2 Core ;

tBA ENGINEERING CONSULTANTS LTD.

JRANULAR RESDURCE EVALUATION

*roject Number: 101C-4430
I0REHOLE NO. 211503 Fage 1 of 1
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SAHFLE 1EST HOISTURE  BULK  LIQUID PLASTIC FRIZEN /
HUMBER  DESCRIFTION  USC CONTENT  DENGITY LIHIT LIKIT  CLAY SILT GSAND BRAVEL FINES DSh  UNFRDIEN
% Ha/e

(oAl i cors F

(.80 14 57 b 2.6 B7.0 3L F

1,40 2 core F

13 24 8F 2 2.0 5R.0 L0 F

2.40 3 oore F

1,40 3A 3 F

2,70 4 care F

2,30 AR g 78 L. 99.0 0.0 F

330 I care F

1.3 54 28 F

4.30 b care F

4,10 AA &P 28 4,0 §4,0 0.0 F

sl 7 core F

.70 Th 27 F

b il B cors F

570 BA 20 F

7.00 k] care F

5,70 BA F

790 0 cors F

S0- 7.R0 10A i4 F
7.5 §.35 il care F
8.10-  B.Z0 114 L. 910 0.0 F
2,35~  §%.%0 1z core F
g,70-  B.80 174 i7 F
10.20- 1130 13 core F
10,40- 1078 134 F
.3 12,20 13 core F
11,70~ 11,80 {44 24 F
12.20- [Z.80 13 core F
12.50- 1Z.40 154 F
2.90- 14,00 14 cors F
13.20- 13.30 1464 F
14,006- 14,90 17 core F
13,50 14.40 174 3z F
14.90- 189,70 18 core F
15,70~ 14,720 19 cors F
th 20~ 146,80 0 core F
14.90- 16,70 204 F
14.80- 17.20 21 care F
16,90- 17,00 214 F
17.20- 11,70 22 core F

IBA ENGINEERING CONSULTANTS LTD.

SEANULAR RESOURCE EVALUATION
INDIAN AND MNORTHERN AFFAIRS CANADA
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IDREHDLE NO. 211864
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SARFLE TEST BULE  LIGUID PLASTIC FROZEN /
DEFTH MUMBER DESCRIFTION  USC DERSITY LIWIT LIMIT  CLAY GSILT GAND GRAVEL FINES 030 UNFROIEN
{a} faln
17.76- 23 cora F
13.10- 224 F
18.20- 278

“BA ENGINEERING CONSULTANTS LTD.

sRANULAR RESOURCE EVALUATION
INDIANM AND NORTHERN AFFAIRS CANADA

191C-4480
211504

“raoject Mumber:
3OREHOLE NO.
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MOISTURE  BULK  LIGUID PLASTIC FROIEN /

SARPL 81 #1IE
BEFTH NUMBER LESCRIPTIGN  USC CONTENT  DEMSITY LIMIT  LIMIT  CLAY

SILT GAND GRAVEL FINES D30 UNFROZEN
{7 (% Hg/a
0.80-  0.%30 i cars F
Jub- 0BG ik il #
4.90- 1,38 z core F
1,50~ it 24 sP-5i iz 7.0 9,00 0.0 F
t.80-  2.40 3 care F
2.20- 2,40 3f 1 70 3.0 78,0 15.0 F
2.40- 2,90 ) core F
2.70- 2,80 4A gy i1 4.0 73,0 21,0 F
2.90- .40 3 ore F
3.80- 4,00 4 core F
4.00- 4,70 7 core F
4,30- 4,30 18 s F
.75~ .00 8 core F
3.00- 3,30 g cora F
S.50- 4,20 {0 care F
b, 10- 4,20 104 5P 33 3.0 94,0 3,0 F
6.20- 470 il core F
A.50-  ATD LiA %
A T0-  7.30 iz cora F
7.30- T.ED 13 core F
7,70~ 1,80 138 F
7.80-  B.40 13 care ?
.40~ 3.10 i3 rore F
B.80- 3,00 154 %
F.10- 7.90 14 core F
9.90- 10,70 7 core F
10.30- 10,50 174 R F
16,70 11,00 13 core F
11, 00- 11,40 i? cars F
11.80- 12,00 20 core F
11.90- 12,00 20f F
12.00- 12,60 21 cora F
12,60~ 13,10 22 core F
F.10- 13,40 3 core F
330~ 1340 234 30 F
13.46- 14,50 24 core F
14.530- 15,20 25 care F
14.70- 14,80 254 F
15.20- 1570 2 core F
1570~ 16,30 27 core F
16.30- 14,90 28 care F

~BA ENGINEERING COMSULTANTS LTD.

GRANULAR RESOURLCE EVALUATIOCN
INDIAN AND NORTHERN AFFAIRS CANADA

“roject Number: 101C-44806
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SAHPLE TEST HOTSTURE  BRULE  LIBUID PLASTIC FROZEN
OEFTH HUMBER DESCRIPTION 450 CONTENT  DEWSITY LIHWIT LIMIT  CLAY SILT GAND GRAVEL FINES D50 LNFROZ
£ {5 Hoinm
1z.40- 14,40 284 F
i6,70- 17,30 2% Cars é
17.50- 18,40 30 core F
18,20~ 18.40 304 F
12.40- 18,90 1 care F
16.99- 19,50 32 core F
19.406- 19.30 324 %

“EA ENGINEERING CONSULTANTS LTD.

GRANULAR RESODURCE EVALUATION
INDIAN AND NORTHERN AFFAIRS CANADA
Froject Number: 101C-4480

BOREHOLE NO. 211505
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LI g FA Y S

MISTLRE
CONTENT

Ll

BULE

DERSITY

LIguil
LIAIT

R

PLASTIE

LINIT

X EsW XoTes

CLAY SILT GAND

3T

FROZEN /
UNFROZEN

0, 00-
0.20-
0(.90-
.20~
{.70-
2.00-
2.20-
. 10-
-
40-
8

{

wn
i

A ed B2 R D
"

3.80~-
L0
4.45-
4,40-
4.9%-
3.20-

€ 3c.

doodud

.

3.70-
£.10-
8,30
7.00-
7.530-
7.80-
8.26-
8. 40-
8.90-
9.30-

9.70-

4,90
030
1.76
1,30
2460
2.45
2.30
2.50
2,80
G
U]
3,90
§.40
4,90
L7

5,35

S ]

=

PN

i

“d Ln O oLn
" “

= ad
« W
= e D o

O |

Eadal
o

£5
w3

5F-3H

e

3.0 959

LG 99,0

La 99.0

9.0 9.0

.8

0.0

0.0

4.0
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SRHFLE 1857 HOISTURE  BALK LIBUID PLASTIC FROZEN /
‘ 1T "] v&-

BEFTH FTloR  ust CONTENT LINLT LIKL CLAY SILT GSAND BRAVEL FINES D30 UNFROZIEN
a) Y
G.aG- 6,30 i Core o 4 1.4 48,06 5l.0
0.30- L6 2 core 57 3 1,6 B30 14,0
{.80-  Z.10 3 core 2
2,80 4 cors
2,40 44 SF-SH 19 7.0 0.0 3.0
.20 3 core
3.20 A SF-SH 12 .0 88,0 5.0
4,00 b core
4,50 1 core
4,30 Th 57 4 2.0 8.4 0.0
4,70 8 core
.20 9 core
5.5 10 core

5.50 104 5
4,20 il cara

7.00 1z fore

7.4G4 124 5F O D N (R
7.50 13 gore

7.80 14 care

B.20 {5 core

8,20 1ad 23
8,80 14 core

9.3 i7 core

330 174

%.80 i3 cara

14,20 1% Core

1070 20 core

10.80- 10,70 Z4A

T T T T T T e ST T T W Y TRy T trq T T T T T T T T T e T ™

TBA ENGINEERING CONSULTANTS LTD.

FRANULAR RESOURCE EVALUATION

*roject Mumber: 101C-4480
30REHDOLE NO. 211508 Fage 1 of 1
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4.40
3.0
3.4

SO >~ BoLnoen
=

SP

1.0

59.0 0.0

SAMPLE TEST HOISTURE  BOLE LIGUID  PLASTIC FROIEN /
NEPTH KLMEZR DESCRIPTION ST CONTENT  DENSITY LIHIT LIAIT CLAY GSILT GSAND GRAVEL FINES D50 UNFROZEW
(2} (% ¥o/m

G.00~ 0,96 1 COFE F
G.70- 0,90 18 i7 F
0.90- 170 Z cars F
Lag- 170 74 4 § 590 8,0 1o F
1.70- 1,80 3 core F
{80~ 2,40 4 core F
2.40- 2,30 44 24 F
2.40- 3,20 core F
200- 2.96 A 5F 13 2.0 98,0 0.0 F
J.20- 0 370 care F
3L70- 44D care F
F
F
F
F

14,44~
16.70-
11,46~
11.40-
12.00-

3,40
5.10
h.90
h.%0
7.20
7.80
8,20
B.id
9.10
19,00
9.90
9,80
19.70
11,60
11,40
12,20
12.20

—
S

o
W
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iz

13
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PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
FINE | MEDIUM [cOARSE|  FINE | COARSE

CLAY SILT

U.S. STANDARD SIEVE SIZES
=200 =100 =60 =40=30 =20=16 =10 =8 =4 3ig 1o 3 1 Nl g 3

100
s

90
g0l
70
B0 ittt Dy

50| S S S R

a0 | - Lok IR : P o b ........ ’

PERCENT SMALLER

vl — 1 1 . l’ : i ‘I :
0005 001 002  .005 .01 .02 05 01 02 05 10 20 50 10 20 50

GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH DESCRIPTION

SYMBOL CLAY | siLT | sanp [graver| Cu Cc u.s.C.
NUMBER {m) %) (%) (%) (%)

;88211501 1.10 - 1.20 - 3.2‘ 98. 8 0.0 25 1.1 SP
..... 586211501 l1.80 - 1.90 - 34 86. 8; 0.0 25 1.2 SP
—_—— _. 86211501 2.50 - 2.80 - 3.4 96. 6: 0.0 25 1.2 SP
—_ __ 86211501 3.80 - 4.10 - 2. 9: 87. 1 0.0 2. 2 1.1 SP

. 86211S01 6.60 - 6.70| - 2.6 97.4 0.0 2.0 1.0 sp

| JOB NO; 101 -4480 DATE 8.8—5—14




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| MEDIUM [COARSE

FINE | COARSE

U.S. STANDARD SIEVE SIZES

=4

100 ::2,00 :190 :6:0: =40 =30 :20':16 =10 =8 3/3""2" Sar 1yl 2 3:"
[+
4]
-t
-l
<
=
«\
[
< P
w : :
Q o
o Lo
w : :
o T

0 —— ; I T —

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50

GRAIN SIZE — MILLIMETRES
SYMBOL BOREHOLE DEPTH DESCRIPTION C c U.S.C
86211S03 .70 - .90| - = 8.7 91.3 0.0/ 3.6 1.4 SP-SM

..... 86211503 1.50 - 1.70| - 5.4 94.6 0.0/ 2.8 1.2 SP-SM
— - 86211503 2.80 - 3.00( - 7.1 92.9 0.0, 3.3 1.4 SP-SM
— 86211503 5.50 - S5.60| - 1.7 98.3 0.0 1.8 1.2 &P

“JOB NO. 101 —4280

DATE 8:6—5—27




PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE [ mEDIUM TcoARSE]  FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 =200 =100 =60 =40=30 =20=16 =10=8 =4 g 1o 3’4"1"' Jl27 27 3
T
fl//’/: j VA
« / -
3V] P :
-l .
< : .
2 50|
[
=
w40 |-
(8]
2o
w
O ) DR O
20
10
0 L I ;
.0005 .001 .002 .005 RO .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50
GRAIN SIZE — MILLIMETRES
symmoL| BOREHOLE DEPTH DESCRIPTION c c U.S.C
CLAY | SILT | SAND |GRAVEL u ¢ .0,
NUMBER (m) (%) %) (%) %)
588211504 50 - 60 - 2.1 B66.7 31.2 13. 4 . 4 SP
..... 86211504 1.20 - 1.30| - 1.6 58.3 40.1| 17.8 .6  SP
— _ 86211804  2.40 - 2.50| -~ .6 99.4 0.0/ 1.7 1.1 sP
— __86211S04 4.00 - 4.10| - 3.5 95.5 0.0/ 2.0 1.1  sp
___._86211SD4 7.50 - 7.60| - 1.0 98.0 0.0/ 2.3 1.1  sp
JOB NO. 101 -4480 DATE s86-5-15




PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
L cLay SILT FINE [ mebwwum  Jcoarsel  FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 =200 =100 =60 =40=30 =20=16 =10 =8 =4 3 Vo 3igrrr qle 2‘” 3v”
B e ] — / /:‘(../'
90 . EERVERES B /.-
80 47
AR -"/
70| o /
o« /
w /
~ 60 .
] /
g /
5 50 0
2 ,
2
w 40| -
Q
24
1%
a 20
20
100 ... ..
0 I 1 I 1
0005 001 .002 005 .01 .02 0.1 02 05 1.0 20 50 10 20 50
GRAIN SIZE - MILLIMETRES
symaoL| BOREHOLE DEPTH DESCRIPTION c c US.C
C .U,
NUMBER (m) CLAV | SILT | SAND |GRAVEL| U
%88211805 1.50 - 1.70 - 8.8 91.2 0.0 2.6 1.3 SP-SM
..... %86211505 2.20 - 2.40 - 2.7 77.9 18.4 7.6 .4 SP
- _ 86211505 2.70 - 2.80 - 4.3 74.7 21.0 18. 4 1.9 SW
._.__ 86211505 6.10 - 6.20 - 3.6 83.8 2.6 2.9 1.1 SP

| JOB NO; 101 -4480

DATE 86—5—14




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY SILT

SAND

G

RAVEL

FINE | mebium

FINE

[coaRSsE

| coaRse

U.S. STANDARD SIEVE SIZES

Anna.

100

=200

=100 =60

PERCENT SMALLER

=40 =30 =20 216 =10 =8

=4

p———
i
P

3g7 127 3ar 1t V120 37

| 1

.0005 .001

.002 .005 .02

.05

0.2 0.5 1.0 2

.0 5

.0 10 20

GRAIN SIZE — MILLIMETRES

50

SYMBOL

BOREHOLE
NUMBER

DEPTH

{m)

DESCRIPTION |

CLAY
(%)

SILT
(%)

SAND
(%)

GRAVEL
(%)

Cu

Ce

u.s.C.

20

B6211SD6 1.

1.

30

..... 86211506 2.70 - 2.8d -
_ _ _B86211S06  4.60 - 4.70 -
86211506 5.70 - S5.87 -

5.0 95.0

9g. 2

1.3 98.7

1.0

. SP-SM

SP

5P

 SP-SM

| JOB NO; 101 —-4480

DATE 86—5—14




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| mebium  [coARsE

FINE [

COARSE

U.S. STANDARD SIEVE SIZES

100 .22;00 =100 :60: =40 =30 :?0:16 :110_:3.”:‘4- 38‘2 387 1"’ 1‘/?" 2 3
[
L
O 60| i i o s
-}
<
=
S 50| i oA e
-
2
w
Q
o
w
a 30}t b s e D s
0 ) l I : | I
0005 .001 .002 005 01 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50
GRAIN SIZE — MILLIMETRES
SYMBOL BOREHOLE DEPTH DESCRIPTION c c US.C
CLAY SILT SAND |GRAVEL u c iahhadd
NUMBER (m) (%) (%) (%) (%)
286211507 0. 00 - . B0 - 6.0 75. 9; 18.1 13. 4 .4  SP-SM
..... 86211507 - .60 - 1.8 - 12.6 B6.1 1.3 - - -
— _ _86211SD7  2.30 - 2.40 - 5.5 94.5 0.0 3.0 1.3 SP-SM

| JOB NO; 101 -4480

DATE s85-5-14
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

S

ILT

SAND

GRAVEL

FINE

| MEDIUM [COARSE

FINE |

COARSE

100

=200

U.S. STANDARD SIEVE SIZES

90

70 |

60

50 |-

40 |-

PERCENT SMALLER

[l

I "

3 Tp” 31 U2 37

T

.0005 .001

.002 .005

.02

.05

0.2

0.5

GRAIN SIZE — MILLIMETRES

5.0

20

50

BOREHOLE
NUMBER

SYMBOL

DESCRIPTION

CLAY
(%)

SILT
(%)

SAND
(%)

GRAVEL
(%)

Cu

Cec

u.s.C.

......

_ _ _ 86211508
86211508
. 86211S08

.. 86211508

86211508 |

86211508

.30

2. 30

.03

.20

. 40

.20

.50

.00

1.3f

1.9

48. 0 51.5
B82. 7 16.0
88. 9 3.1
88. 3 5.5
g8. 4 0.0

97.5 .6

GP

SP

~ SP-SM

 SP-SM

SP

SP

~JOB NO.

101

—4480

| DATE 8:8-5—27




- DA ~

PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE [ MEDIUM  [cOARSE[ FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 v:200 =100 =60 :40:30‘:3-0.:“1(:3 —'10% =4 38"12"3A"1"' 1122 3"
v‘/
/
% . /
s
80 Y
70
s
W
ool ool s
-
L= )
= 50| i i e S
-
& a0
R e e e
4
w
a 30 P
DY} [ S A N Y AN NNV SRR N U SVHIE S S
10 e e )
0 1 1 I 1 |
.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50
GRAIN SIZE — MILLIMETRES
sympoL| BOREHOLE DEPTH DESCRIPTION c c s.C
CLAY | SILT | SAND |GRAVEL u ¢ 2.0,
NUMBER {m) (%) | ) (%)

86211508 1.40 - 1.70 - 4.8 64.6 30.6| 11.2 1.6  SW
..... @6211s08  2.70 - 2.9 - 1.8 98.2 0.0/ 2.0 .8  SP
_ _ 86211509 4.40 - 4.60 - .7 99.3 0.0/ 1.9 1.1  SP

JOB NQO. 101 -4480 DATE 86-5-14
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c.1 SUMMARY

Material Type:
Fines Content:
Area of Feature:
Developable Area:
Estimated Volume:

type IV borrow
w/m.c. over 10%

Excavation Depth:

APPENDIX C
SOURCE 211East

fine sand or silt

10%

320,000 m?

0

Proven Probable
(m?) (m?)

15,000 rec. reqd.

not recommended

Moisture Content: 20 to 25%
Borehole Reference: 211ES01, 211ESO2
c.2 SITE DESCRIPTION
c.2.1 Location and Geological Origin

Source 211East is a glacio-fluvial terrace about 5 km east of Willow Lake
and approximately 2 km west of the East Channel. It consists of two ridges,
one to the east and one to the west of the lake at 553600 mE and 7689500 mN.
Its location is indicated on Figure 2 and Figure C.1. The total area of the
landform is estimated to be 320,000 m.

c.2.2 Summary of Previous Studies

No previous studies have been carried out for this site. However, the
ridge to the west of the lake appears to have been previously used for

borrow material. Several conical piles of boulders are scattered at the

site.
A

=




C.2.3 Results of Current Study

One borehole was drilled on each of two hillocks which comprise this area.
Borehole 860211E-S01, advanced on the larger, western feature, encountered
fine sand containing about 10% silt for the entire depth of the borehole.
High moisture contents (20%) were measured from the surface, which suggest
that extraction of the resource would be difficult. The second borehole

encountered silt and massive ice deposits.

This area is not recommended for development because of its high moisture
content. Quantities of similar and better quality material are available

nearby at source 211.
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UNIFIED SOIL CLASSIFICATION'

!
!
GROUP . ! .
MAJOR DIVISIONS TYPICAL NAMES i CLASSIFICATION CRITERIA
SYMBOLS ‘
Y It
v ; | 6 10 DEESEIR
s Gw R B B LI T e B 3 "
1 B S R S : RERENT e ) ]
v hed -4 i T
I g g Gp i RETERETen | - . e G4
] [ERRIERRTNETS v
w 12 i ? TSP - -
>z H : o N
2 8 g < A . /
8 ™~ 7] . s > = Do emts il bebow AT Qe Attorhies] it pioting
2_3 : 4 GM By Gt Staypl agnd st :7’ - ogiastily cadex (658 Than 4 S LAIChe! dieg are bor
8 p > = — — Tz dethinne glasmfriegtinng -
2 é T GC Clayey gravets, gravel sand clay mix gg g é g Atterherg himats plot above A7 hina Gureg st of dual sy
2 s < tures - and plasticity index greater than 7 bols
5 g - é - ; C, * DgoDyo Greater than 6
w N [a) Well-graded sands and gravelly sants, L3,
H sw cig 3 (D40!2
@ § H z tittle or ne fines °g § & e 32 Betwesn 1and 3
<L 5§ < i §& ¢ 8 ~_D1pxDg
£ z =
38 vle =5 s Poorl Tt i and 1 8257
= o . yr i ¢ i8 iH - <
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= 5 3 & 3] sands. littte ar no fines 4 g £ .
b SR %
[ R 4 -
Bl . 0 a Atterbarg hets plot helow “A7 e Atterhe tg Bmats obathing
T o M Sil < § ¥ .
t- 18z 4 § Silty sands, sand-silt mixtures E g 5 0 gdasticity indax less than 4 o hatehued aea ane b
s3?|z2k 2 “ g dethine Classifications re
O v - Attecheryg nmits plot above A" tine ; . of dual
P . . 1 o quining nse of dual sym
sC Clayey sands, sand-clay mixtures JFn and plasticity :ndex greater than 7 bots
tnorgamic  sits, very fine  sands, 60
©» ML rock  flour, silty or clayey fing PLASTICITY CHART
> For classibicat.on  of  fine.gramed
< sands . Ve . ¢
- 4 - v 50 Souls an e ractinag o coarse
@ = 2 i
» H g £ Inorgaruc clays of low to medim grained soils
9 o4 s =5 cL plasticity, gravelly clays, sandy clays, x Attarberg Lionts plothing »n hatched
6 § < éé sitly clays, {asn clays w 4qf ares  are borderhine  classifications
7] 5 ,,‘f j & g requering use of dual symbols
o =z = - e
% 2 © oL Organic silts and organic silty clays : 30 foanon of & b P10 THLL - 200
£ £ of -ow plasticity ] : [
z g ‘ el
Q g v Inorgaric silts, mucaceous or diato- 320 T TR e e 41
liZ'J g : ~ é MH macecus fine sands or silts, elastic a . / MH & OH |
TR P v sifts i ! :
gl 8 £3 _ of- ‘ ]
z o £ CH Inorganic clay of high plasticity, 7= =~ = - & ! !
2= ] ML & OL
< EX: a1 clayr - - — S M’
2 3% 0 « : ‘
=2 =S oH Organic clays of medium to high 0 10 20 30 40 50 80 a 80 99 100
L plasticity LIQUID LIMIT
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HIGHLY ORG C soILs s0ils *ASTM Desination [ 2887 tor saectidcation pirncs Loy e () 24H8
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SYMBOLS |SYMBO
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. f
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Nbe Excess ice, well - bonded 2 Banionn or e gy o ted o arntions
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ice classifications
2 Visual estimates of ice contents indicated on horehole VISIBLE ICE GREATER THAN 50% BY VOLUME
fogs + 5% ! T
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. . H T ol g it H
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Field Doecription of Permafrost for Engineering ICE JS—
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GAANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 689 914 E 3533 432 28 RELATIVE ELEVATION N.A. SPECIAL UNIT
PLASTIC WATER LIQuID TEST
SAMPLE SOIL DESGRIFTION sRounD 1ce [Tewp | IPRSTYC oodiiPy TN s
TYP|NO. [0 DESCRIPTION | € e % ® 50 a0
o SAND [3M] -811ty, trace rootlets, massive, 11ght brown fJ N j ' ! 0
i Non
2 -fine-grained, uniform, homogeneous, medium brown
3
[ J
- .
4
2+ -trace coal specks disseminated throughout -2
5 Non, trace Vr L4
..""—6 -stratification faintly evident -
®
11
7
4 [-4
|
m
3
8 T
E g
e [ -~ =
T
’-
o
w
a 9
61 || o -6
10
N 14 . S =
(112
o - e -] -8
13
14
9 | e oF BoREHOL
10 E 102 m 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Complated 19:00  B86/04/02 I (Edmonton) NUMBER
DRILLING RIG: CME 750 N [IT] crreL DRAWING NUMBER 211ES01
Campiled by JGC =1 [A] Aveer

08-27-19686 17: 08:

BOREHOLE LOG AND LABORATORY TEST RESULTS




GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 689 250 ES34 150 28 RELATIVE ELEVATION N.A. SPECIAL |
PLASTIC WATER LIGUID TESTS
SAMPLE SOIL DESCRIPTION GROUND ICE |TEMP||Twrr ~ cowTeNttn  LIwiT
TYP [NO. [@ DESCRIPTION | C Yo o ® e
[+} T T T T T 0
. AOOT MAT
o ORGANIC SILTIOL}-trace fine-grained sand, nonplastic, 1ight Nt [
brownish grey
-becoming:by 0.3 m
2 SILT (ML} -trace to some silt,silt content increases to silty Nbn
_ with depth, fine-grained, uniform, homogeneous, thinly .
bedded, wavy, nonparallel, dark olive brown LJ
-becoming:by 1.2 @
3 SILT (ML) AND SAND
[ ]
2+ 4 Nbn, trace Vr [ J -2
T 1s ICE-clear, air bubbles throughout
- & -
RS SILT ML) -sandy, fine-grained, uniform, homogeneous, nonplastic, Nbn, trace Ve
- olive brown [ ]
8
4 -4
s -20 mm lens of ICE-clear 2
L {1 b
10 vr sx 7
E 1 5
-massive B =
£ 12 Non
o
& 11
a 13
] [ ]
ERIRMW -6
15
17
gt
8- iB8 Non, trace Ve -8
JJ 19
-
END OF BOREHOLE 8.5 m
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 00: 10 86/04/03 [ | (Edmonton) NUMBER
DAILLING RIG: CME 750 N (117 crreL DRAWING NUMBER 211ES02
Compiled by MAV IZ] EI___] AUGER

14-12-1986 16: 24: 28

BOREHOLE LOG AND LABORATORY TEST RESULTS
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PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE | meEpium  [coARSE  FINE |  COARSE
U.S. STANDARD SIEVE SIZES
100 fZOO IIQO =60 =40=30 =20=16 =10 =8 =4 3ig" 1" 3497 '| V22 37
90
80
70| -
©
w
- 60
|
g :
5 50
[
2
w40
3]
o«
W
a 30 ;
20| ;
0 1 ‘,I | I ‘[  | : - . :
0005 .001 .002 005 .01 .02 05 01 02 05 10 20 50 10 20 50
GRAIN SIZE — MILLIMETRES
symeoL| BOREHOLE DEPTH DESCRIPTION c c U.S.C
CLAY | sIL SAND |GRAVEL u c -2.L.
NUMBER {m) (%) | S %)

B6211ES01  1.30 - 1.40 - 5.8 94.2 0.00 2.2 .9 SP-SM
..... 86211ES01  1.70 - 1.8 - 7.3 92.7 0.0 2.3 1.1 Sp-SM
___38621155501; 3.10 - 3.20 - 11.2 88.8 0.0 - - -
—_ __86211ES01 5.00 - 5.10 - 9.5 90.5 0.0/ 2.1 .39 SP-SM

JOB NO. 101 -4480 DATE 86-5-15
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APPENDIX D

SOURCE 216
D.1 SUMMARY
Material Type: fine uniform sand with silt beds
Fines Content: 3% to 20% in sand
Area of Feature: 1,000,000 m?
Develaopable Area: 0
Estimated Volume: Proven Probable
(m3) (m?)
0 rec. reqd.
Excavation Depth: not recommended
Moisture Content: 5% to 15% above 1.5 m
Borehole Reference: 2126801, 216802, 216503, 216S04
RKL216-A, B, C; RK216-1,2,3,4,5,6
D.2 SITE DESCRIPTION
D.2.1 Location and Geological Origin

Source 216 is located 28 km northeast of Tununuk Point and 2 km south of
Lousy Point, about 3 km west of the East channel. It consists of a steep
sided ridge partially dissected by kettle-like lakes. RKL (1972) describe

the feature as kame and esker remnants. Its location is shown on Figure 2
and Figure D.1.

D.2.2 Summary of Previous Studies

RKL (1972) has previously investigated this site with seven borings and
three test pits. It was found to be a highly variable deposit containing

well-graded sand and gravel isolated within silt and massive ice deposits.

=




D.2.3 Results of Current Study

Four boreholes were drilled on this feature, traversing its 1length.
Boreholes 216S01 and 216504, drilled at either end of the feature
encountered mostly silt and ice plus silt. Two holes, 216802 and 216503,
located on a small terrace on the east side of the centre of the main
feature, found a deposit of poorly-graded sand with a trace of fine gravel.
However, thin silty beds with high ice contents were found interspersed
throughout the sand. Keeping the silt separate from the granular material
during extraction would be difficult, so it is likely that the final silt
content of the material would be above allowable limits even for general
fill. In addition the area exhibits a highly variable stratigraphy, and

airphoto interpretation and winter site reconnaissance was not successful,

The prospect should be considered for a summer reconnaissance because fthe
1973 RKL identified encountered a well graded sand and gravel in some of

their boreholes, and the source is close to the Mackenzie River ice road.
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UNIFIED SOIL CLASS!FICATIO{NT

GROUP . - N
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SYMBOLS
v LS 1 R
o 1
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W
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2 ’_', z B
a =z = > A 0.7
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= =z ow § it 5] i
g 2 = :
= 4 cL
[«
Q é v tnorgamc silts, micaceous or diato 320 T T e e — /
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=& 1
% T £ CH tnoigamc clay of high plasticity, M : :
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GROUND ICE DESCRIPTION

{CE NOT VISIBLE

VISIBLE ICE LESS THAN 50% BY VOLUME

GRQUP GROUP
YM SUBGROUP IPT YM P
SYMEOL SYMBOLS G DESCRIPTION SYMBOLS SYMBOLS SUBGROUP DESCRIPTION
N Poorly-bonded or triable Va Inclivadug 1ce crystals o inclus.ons
N Nbn No excess ice, weli-bonded Vi Pl coanngs e particles
v -

Nbe Excess ice, well - bonded v Eanrhoer v arves Caciy coenteid ame formiations

NOTE Vs o dndacty arented e format.ong

1. Duel symbols are used to indicate borderiing or mixed
fce classitications
2 Visual astimates of jce contents indicated on borehaols

fags ¢ O

3 This systern of ground ice description has been modi-
fia from NRC Technical Memo 73, Guide to the
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BOREHOLE LOG AND LABORATORY TEST RESULTS

GRANULAR REBOURCE EVALUATION RICHARDS ISLAND, NWT
N7 876 451 E 526 338 28 RELATIVE ELEVATION N.A. SPECIAL | .-
PLASTIC NATER L1QUID TESTS
SAMPLE SOIL DESCRIPTION GROUND ICE |TEMP L;,.m codmrw LI
TP N0, JO DESCRAIPTION Moo ¥ e e
° . PEAT (PT) -and root mat N L ' ' ! T °
ORAGANIC SILT (OL) -sandy, fine-grained, uniform, homogeneous, Non
2 medium brown
-100 mm lens of PEAT (PT)-fibrous, dark brown
BEE ~-100 mm lens of ICE
- 3 SILT (ML/0L) -some organics, with occasional thinly laminated Non =
-4 lenses of coarse to medium~grained sand
4 PEAT (PT) -f ibro ark brown to black [V' 30X ®
BEE SILT (ML) -trace fine-grained sand, very thinly bedded, wavy,
nonparallel, nonplastic. olive brown
s -50 ma lens of ICE ve 20% *
2 -ice content decreases with depth, randomly spaced L2
6 {1 mm stratified lenses -
-occasional thinly bedded lenses of medium to ve-vr 40%
17T fine-grained sand, lenses 10 mm thick
7 SAND [SP) -trace silt, trace fibrous organics, fine-grained, Nbn
uniform, homogeneous, olive brown
8 [ ]
-10 mm lens of petrified wood fragments, dark
H"‘ brown to black
4 9 -lens of coarse to medium-grained sand vr 10X -4 o
m
| 11 2
SILT (ML} -trace sand, occasional very thinly bedded medium- ® -:-:4
10 grained sand lens, 30 mm ice lens running randomly Non
I | 1 through the sample -
- - ~becoming ICE+SILT (ML) = a2
T 11 ICE-clear
B
iy -
12
6 -6
] END OF BOREHOLE 6.2M0 [xx.x m E1.)
8—4 4 - e - "8
- e ] L
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Complated 00:50  B86/03/23 [ ] NUMBER
ORILLING RIG: CME 750 N [IT7] craev DRANING NUMBER 216501
Compiled by MAV = [W] aueen




BRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 677 2688 € 527 077 28 RELATIVE ELEVATION 48 (w) SPECIAL UNIT
PLASTI WATER Qul TESTS
.t SOIL DESCRIPTION GROUND ICE [TeMP | (77777 w it
TYP |NO. |0 DESCRIPTION 20 10 " 60 ®o
0 SAND [SP-SM) -trace fine-gralned subrounded to subangular gravel ’ ' 0
at surface, clean, medium-grained sand, medium brown
1 Nt ®
-10 mm lens of ORGANIC SILT(OL)-trace fine-grained -
sand, dark brown to black °
2 -5i1ty, medium brown Non
1 -clean, medium-grained, unifaorm, trace gravel to 15 mm
disseminated throughout, medium greyish brown
-becoming:by 1.4 m [ ]
2 3 GAND [SM) -s11ty, medium greyish bruwn [Nf - 2
-some silt, trace gravel to 5 mm, medium brown 75: 25
-trace silt, some fine-grained gravel, clasts to 15mm
Lt i subangylar, dark greyish brown
ICE+STLY (ML)
4 SAND {SP] -c]ean, coarse-grajned ht greyi rown Nbe L
- SILT TILL (ML) -trace grave mm,_medjum greyish brown -
=TT SAND (SP/SM) ~trace to some silt, medium-grained, iron oxide
staining, dark greyish brown
5 . -becoming:by 2.8 m Nf-NbDN 1 4
SAND {SM) AND COAL AND ICE-silty, coal clasts to 20 mm, Nve
light greyish brown
a- [ -becoming:by 3.4 m - 4
SAND (SM} -si1ty, medium to fine-grained, medium brown, o
6 silt content decreases with depth "{,'
-becoming: by 3.2 m ;
SAND (SP) ~trace silt to clean, trace coal fragments, medium-~
T R grained, iron oxide staining, medium grey -
- 7 \ -coal fragments to 20 mm J L a
T hJICE /]
=4 a SILT TILL (ML) -clayey, blocky, iron axide staining, dark ®
() grey
o ] END OF BOREHOLE 5.6 m (42.4 m E1.]
6 -6
8- -8
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 12: 00 86/03/23 - NUMBER
DRILLING RIG: CME 750 ] [T crrer DRAWING NUMBER 216502
Compiled by JGC = (] auvsen

06-03-19688 15: 26: 3¢
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 677 B840 E 5327 782 28 RELATIVE ELEVATION 32.6 (w) SPECIAL
UNIT
PLASTI NATER LIGUI TESTS
SAMPLE SOIL DESCRIPTION GROUND ICE |TEWP LIMIT € CONTENT (%) Lm‘x'?r
TYP N0, Jo DESCAIPTION | ¢ M0 ® 50 B0
° SAND (SP) -some gravel to gravelly, trace silt, ight brown ' M ! ' ' °
-becoming: by 0.1 m
N SAND (SM) -some silt, medium-grained Nt °
Nf-Nbn
-some silt, random partings of fine-grained sand B
2 Nbn
[ ]
F SILT TILL (ML) -clayey, trace gravel to 40 om, trace coarse-
2 3 grained sand, iron oxide staining, medium brown Vr-ve 18X -2
SAND {SP) -trace silt, medium-grained, medium greyish brown
Nba, trace Vx
-occasional pockets and partings of coarse-grained
4 sand, clean Nbe
[ J
5 SILT TILL (ML) -clayey, trace coarse-grained sand vx 3%
SAND [SP) -trace gravel to 15 mm, rounded to subrounded, Nbe
| 14 trace gilt, caarse to medium-grained sand, medium
4~ greyish brown L 4
& -some gravel Non-Nbs o
i
SAND (SP-SM) -trace to some silt, trace gravel to 20 mm, ° I
T subrounded to subangular, medium brown -
=~ - 7 ~interbedded lenses of: Nf-Nbn (] L- 2
T SAND {SP) -trace gravel to 5 mm, trace silt, medium- NBbn
E grained, uniform medium greyish brown
] 414 and
a SILT TILL [ML) -clayey, trace coal fragments, iron
oxide staining, medium greyish brown
6~ a8 -becoming: by 5.5 m Nba—Nbn -6
SAND {SM) -some silt to silty, medium greyish brown
[
BB -silty
J L.
8 .
-trace gravel to 10 mm, iron oxide staining, accasional
cross bedded lenses of coal fragments 3 mm thick
8 10 at a 45 degree angle Non v La
-coal content disappears with depth
] 11 IR SR U SR I F
-trace to some silt, medium-grained
12
Nbn-Nba
10 10
104C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 17: 40 86/03/23 - NUMBER
DAILLING RIG: CME 750 ] [11] crreL DRANING NUMBER 216503
Compiled by JGC =3 (W] Ausen PAGE 1 OF 2
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1 1 1 ] | } ] l } 1 ] ] } ] ]
GRANULAR RESOURCE EVALUATION AICHARDS 1SLANO, NNT
N7 677 610 E 1827 782 18 RELATIVE ELEVATION 32.6 (m) SPECIAL | o0
OUND PILASTIC NATER 1GUID TESTS
SheLE SOIL DESCAIPTION b ICE |TEMP (I Iu1T  CONTENT (¥ LLIMET
Tye [NO. |a DESCRIPTION | ¢ o ® 50 a0
10 r r y y T
12
13
iR -reddish sand, very thinly bedded CLAY lenses
- -some Silt, trace gravel to 5 mm, occasional silty »
14 Nbn, trace Vs o
Nbn-Nbe
T -interbedded 100 mm thick lenses of: °
12 || |*® - 12
] END OF BOREHOLE 123 g (14.3 m E1.)
14— .14
o
m
]
oy
T
CHE S )
o
[
a
w
[=1
16 - 16
-~ -
18+ -18
-y =
20 20
101C-~4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 17: 40  86/03/23 [ NUMBER
DRILLING AIG: CME 750 N [IL] crrec DRAWING NUMBER 216503
Compiled by JGC < [X] avsen PAGE 2 OF 2

06-04-1986 08:; 24: 32
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GAANULAR RESOUACE EVALUATION RICHARDS ISLAND, NWT
N7 678 407 E S28 040 26 AELATIVE ELEVATION 431 (m) SPECIAL | .-
PLASTIC WATER LIQUID TESTS
SAWPLE SOIL DESCRIPTION GROUND ICE |TEMP LIMIT CONTENT (%) LIMIT
TYP [NO. @ DESCAIPTION | C 20 ©% 55 =
o SILT (ML) -sandy, fine-grained, uniform, trace rootlets at ’ T 0
surface, 1ight brawn
1 Nf
2 SAND (SM) -s11ty, fine-grained, uniform, massive, medium greyish Nbn, trace Vs [ Y
| 1] brown '
3 SILT (ML} -clayey, massive, low plastic, dark grey ve 40% “4
2- 4 Va-vr 15X L] -2
5 108
-___ ICE-cloudy, with soil inclusions [~
| 116 SILT (ML) -clayey, medium grey
7 SAND [SP) -trace silt, fine-grained, uniform, occasional very Nbn [
L1 thinly bedded wavy lens of silt, dark olive grey
41 8 ~ 4
-becoming:by 4.1 m Vr-vx 8X 3
11 SILT (ML) -sandy, fine-grained, untform, homogeneous, dark olive h]
9 grey 70: 30 7
- ¢ 1 ICE+SILT (ML)
G 10 90: 10 T
-clear =
E 11
o
] s
a
12
64 || -6
~-trace silt
13
SILT (ML) -sandy, trace black organics, trace mica platlets, fine-
= 14 grained, uniform, homogeneous, nonplastic, dark olive Nbn L — =
uis gre
ICE-clear
15
T 16 -interbedded lenses of:
nam SAND {SM) -some silt
8- and Y T e e 8
17 SILT ML) -sandy, fine-grained, untiform, dark olive grey
ICE+SILT (ML)
a 18 SILT IML) -sandy, fine-grained, uniform, dark olive grey veoox N |
19 ICE+SILT (ML) -trace sand, dark olive grey 40: 60
20
10 >t 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 16: 40 B6/03/24 - NUMBER
DRILLING RIG: CME 750 S E[D CRREL DAANING NUMBER 216504
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N7 678 407

BRANULAR RESOURCE EVALUATION
E 3520 040 28 RELATIVE ELEVATION 41 (m)

RICHARDS ISLAND, NNT

SAMPLE

TYP [NO. |@

SOIL OESCRIPTION

WATER LIGUID

CONTENT (X)
.

LIM.IT

GAOUND ICE [TeEwP | |PLASTIC
DESCRIPTION | C i

40 60

1
80

SPECIAL
TESTS

10 20
21

22

23

12 24

25

26

27
28

14

29

31

DEPTH {(m)

32
16

33

34

35

36
18

37
38

a9

40

41

~1 am thick silt lenses very thinly bedded, even

-2 mm thick silt and sand lenses very thinly

-lens of fine~grained sand

ICE-very thinly bedded, wavy, nonparallel, clear

—

80: 20

12

- 14

16

- 18

20

20 S

101C-4480
Complated 16: 40 B86/03/24 -
DRILLING RIG: CME 750 |
Compiled by JGC MAY E

SAMPLE TYPE

D]] CRREL
[___l] AUGER

EBA Engineering Consultants Ltd.

BOREHOLE
NUMBER

DRAWING NUMBER

216504

PAGE 2 OF 4

08-03-19686 16: 26: 56
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BRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 678 407 E 528 040 28 RELATIVE ELEVATION 41 (w) SPECIAL ONIT
PLASTIC 1QUID TESTS
SAMPLE SOIL DESCRIPTION 6ROUND ICE |[TEMP lex coN#é&ﬁx) LLI‘I‘:‘IT
TYP |NC. @ DESCAIPTION | C T e T
zc 31 T
T T T T T
42
|44
43
- as -
45
T }4s
22 - 22
7 ICE+SAND
BIR ICE
48
~ " -
F 50
=11
241 - 24
51 [=)
$ 11 ] m
k]
-
Iz
COE L g
X
a
uj
(=]
26+ 26
] 52
28 28
53 SAND (SM) -some silt to silty, medium to fine-grained 50: 50
54 -silty, occasional silt partings, mottled light
30 30
104C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 16: 40 B6/03/24 | ] NUMBER
ORILLING RIG: CME 750 £ [IT] crren ORAWING NUMBER 216504
Compiled by JBC MAV =< (] ausen PAGE 3 OF 4
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Hid30

(w)

SRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 676 407 £ 528 040 28 RELATIVE ELEVATION 41 (w) SPECIAL |
PLAST LIQUI TESTS
e SOIL DESCRIPTION SROUND ICE [TEMP | |ITt™® contenrin  “idwry
TYP |NO. o DESCRIPTION | C e w0 ¥ 0 8o
30 T T T T T
vr 40X
54
ICE+SILT (ML) -sandy, soil lenses orientated vertically in ice
55 -becoming: by 30.9 m
-1 END OF BOREHOLE 30.9 e (10.1 m E1.)
324
34+
€
x
Ay
W
o
364 ~ 36
— o
38+ - 38
40 40
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 1&; 40 86/03/24 [ = NUMBER
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Exew i AT OGO L- DS Pt TR D ER T D ODER e T dDy

- SAMPLE feat HOTSTURE  BULE  LIGUID PLASTIT FROZEN /
GEPTH WUMBER DESCRIPTION  USC CONTERT  DENSITY LINIT LIMIT  CLAY SILT SAND GRAVEL FINES 050  UNFROZEN
{ai {4} Ho/a

- 00 10 L cara F
0.36- 0,90 1A SP-51 5 .6 86,0 30 F
L.a0- 1,56 z core F

- latl- iy 24 4 F
{.50- i 3 cors F
1,50~ 0 A gF B 3.0 B&O 130 F
2.50- i 4 care 19 F

R B 34 8 1.0 98.¢ 1.0 F
i 3] 3 core F
.40~ E.ED it 22 F

- 370 4,80 & cors F
§.40- 4,30 A4 sp Lo %0 1.0 F
4.30- 5,00 7 rore F

- 3.00- 5.0 B core 47 F

-

L

-

-

o~

p—

EBA ENGINEERING CONSULTANTS LTD.

=-GRANULAR RESOURCE EVALUATION

JFroject Number: 101C-4480
BOREHDLE NO. 2146502 Fage 1 of 1
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PARTICLE -

SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE ]

MEDIUM

[COARSE] F

INE_ |

COARSE

100

=200

=100 =80 =40=30 =20=16 =10=8

U.S. STANDARD SIEVE SIZES

=4

R R S B A7 S S

PERCENT SMALLER

Yo

— —

———

=
e

T

I

I

.0005 .001

.002

005 .01 .02 .05

0.1

0.2 05 1.0 2.0

GRAIN S1ZE — MILLIMETRES

5.0

50

BOREHOLE
NUMBER

SYMBOL

DEPTH

(m)

DESCRIPTION

CLAY
(%)

SILT
{%)

SAND
(%)

GRAVEL
(%)

Cu

Cc

U.S.C.

..... 86216502

_ _ _ 86216502

86216502

86216502

1.80 -

1. 80 -

1.80 -

88.2 3.3
1 B3.7 13.1
837 13.1

96.4 .3

2.0

SP~-SM

SP

SP

SP

| JOB NO; 101 -4480

DATE s8s-5-14




PARTICLE -

SIZE ANALYSIS OF SOILS

SAND GRAVEL
CLayY SILT FINE | MEDIUM  JcOARSE[  FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 ’—-f200 :190 -”»60] :4&20:16 :10%8 =4 35"'.2’:‘34" 1 127 Zv" 3"
90
80
70
c
w :
U1 ) SECAVRCIFIS RN SUPUS SRS SO JO 0 00 1070 USROS SOOI SURIO UL SUSRURTIN SN AURR VUSSR (RS SO S
-
<
2 so B SRS N
[
& a0l
O N
o
Lt
a 30}
20 i sl i
10
Sl a ——T — ——— 1
.0005 .001 .002 005 .01 .02 .05 0.1 0.2 Q.5 1.0 2.0 50 10 20 50
GRAIN SIZE — MILLIMETRES
symgoL| BOREHOLE DEPTH DESCRIPTION c c US.C
CLAY | SILT | SAND |GRAVEL u ¢ L.
NUMBER (m) %) (%) (%) (%)
86216503  1.30 - 1.40| - 20.7 79.3 0.0| - - -
- 1.6 88.4 10.0/ 2.8. .8  SP

..... B6216S03  4.10 - 4.20

| JOB NO; 101 -4480

DATE 85-5-14




E.2

E.3

E.4

Figure E.1

APPENDIX E
SOURCE 216South

TABLE OF CONTENTS

SUMMARY
SITE DESCRIPTION
E.2.1 Location and Geological Origin

E.2.2 Summary of Previous Studies

E.2.3 Results of Current Study

BOREHOLE LOGS

LABORATORY TESTING

LIST OF FIGURES

Site Plan for Source 216South




526 000 E

528 000 E

FIGURE E.1
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APPENDIX E
SOURCE 216South

E.1 SUMMARY
Material Type: fine sand, some silt
Fines Content: estimated 10% - 15%
Area of Feature: 431,000 m?
Developable Area: Unknown, summer reconnaissance
required
Estimated Volume: Proven Probable
(m?) (m?)
type IV borrow 0 rec. reqd.
w/m.c. over 10%
Excavation Depth: not recommended
Moisture Content: 15 to 20%
Borehole Reference: 2165501
E.2 SITE DESCRIPTION
E.2.1 Location and Geological Origin

Source 216South is located 6.5 km south of Lousy Point, about 3 km west of
the East channel, This medium sized hillock may be a glacial outwash
feature. Its location is shown on Figure 2 and Figure E.1. The site was
selected due to its proximity to the Mackenzie River and because of its

geomorphological nature.

E.2.2 Summary of Previous Studies

There have been no previous studies conducted at this site.




E.2.3 Results of Current Study

One borehole was drilled on this feature. Fine sand with silt and organic
lenses was encountered to a depth of 4 m. Below this depth interbedded
layers of 1ice, sand and clay till were encountered fto the maximum
penetration of 8.0 m. Although some sand exhibited relatively low (8-12%)
silt contents, the overall concentration of silt and organic material, plus
the moisture content of approximately 20 percent, make the source of little
value. If developed in the summer the material may find some utility as
pipeline backfill; however, development for any other purpose is not

recommended.
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APPENDIX F

SOURCE 217
F.l SUMMARY
Material Type: fine uniform sand with silt beds
Fines Content: 5%
" Area of Feature: 568,000 m?
Developable Area: Unknown, rec. reqd.
Estimated Volume: Proven Probable
(m?) {(m?)
type IV borrow 7,500 rec. reqd.
w/m.c. over 10%
Excavation Depth: 2 m
Moisture Content: 25%
Borehole Reference: 217801, 217S02 RKL217-A
F.2 SITE DESCRIPTION
F.2.1 Location and Geological Origin

This is a portion of a ridge located approximately 6 km west of the East
channel. RKL (1972) identified it as an esker, however, current data does
not support this interpretation. Its location is shown on Figure 2 and
Figure F.1. The source is accessible from the Mackenzie River via frozen

streams and lakes. The section identified as source 217 is approximately
2100 m long and 100 m wide.

F.2.2 Summary of Previous Studies

RKL (1972) has previously excavated one test pit 0.75 m deep at the site.

The material was found to be a well graded sand.

oA
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F.2.3 Results of Current Study

From site reconnaissance it appeared that target materials were draped over
the top of a low ridge feature as a second narrow ridge, or in dune-like
mounds of variable height. Possibly a summer reconnaissance program would

provide insight to the distribution of granular materials.

Two boreholes were advanced on this feature to depths of 4.9 m and 12.6 m.
The first borehole encountered only silt and massive ice. The second
borehole encountered silty, uniform, fine-grained sand, with a bed of silt
between 2 and 3.5 m below surface. Moisture content is high (over 20%)

throughout the profile which would make extraction difficult.

In view of the variation between the boreholes, further investigation is
required before the site can be recommended for development. Prior to this
investigation a summer reconnaissance is suggested. The relatively poor
quality of the material found at the second borehole suggests that further
investigation of the site should be deferred until other sources have Dbeen

exhausted.
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SOIL DESCRIPTION LINIT  CONVERTOM  LiwIt
TYP |NO. |0 DESCRIPTION | ¢ e w e 80
0 SAND (SM) -some silt to sllty tr‘ace gravel 75 mm, fine-grained, e ! T
1
CLAY TILL (CL) -silty. trace sand trace gravel, very thinly ron
bedded, wavy, dark grey vr 5%
-very thinly bedded, even, nonparallel
. 2 ve 30X °
BB -very thinly bedded, wavy, continuous, with occasional
3 very thinly bedded sand lens
o
2—-
4 ICE+SILT-clear 90: 10
|| ]
5
6
7
4 8
g
-E 10
= -4 END OF BOREHOLE 4.9 m (33.2mE1.)
£
[}
a
a_.
-
8.-
10
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DEPTH (m)

GRAANULAR RESOURCE EVALUATION RICHAROS ISLAND, NNT
N7 673 369 E 9522 934 18 RELATIVE ELEVATION $3.2 (w) SPECIAL
UNIT
AMPLE SROUND PLASTIC WATER LIGUID TESTS
S SOIL DESCRIPTION Ice LINIT LIMIT
TYPno. Jo OEBCAIPTION - I T
° . ND_ ORGANILS p N 1 ] °
SAND (SM) ~some silt to silty, trace 5 mm gravel, fine-grained, Nbn L]
uniform, homogeneous, olive brown
-silt content decreases with depth
2 -becoming:by 0.6 m
. SAND [SP) -trace gravel, trace silt, coarse to fine-grained L
sand, massive, well-bonded, olive brown b4
3 -trace fibrous organics
NON, trace Vx o
2 4 SILT (ML) -some sand, fine~grained, uniform, very thinly bedded, i. -2
even, parallel, continupus, with very thinly bedded
meE lenses of silt, fine-grained sand and peat,
5 brown Nbn-Vx<5% ?
-1 6 ~ice lens 100 mm thick =
ua= Nbn [ ]
7 SAND (SP-SM) -trace to some silt, fine-grained, uniform, °
nen hompgenecus, massive, mottled dark clive grey and
olive brown
4 8 -becoming: by 3.8 m - 4
SAND {SP) -trace silt
ot [ ]
-lens of coarse to fine-grained sand, trace gravel, Py
9 trace silt
- L -pockets of silt disseminated throughout -
10 Nbn
61 11 ° —6
12
13 -occasional very thinly bedded lenses of silt Smm Vr-Vx 20%
thick
g
8 -8
14 Nbn
.ﬂ 15 -
16 trace fibrous organics vr 20%
Nbn
10 L7 ree—tens—t50-mm—thick 10
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 675 569 E 1522 994 28 RELATIVE ELEVATION $3.2 (w) seectaL | oo
SAMPLE GROUND ICE WATER LIQUID TESTS
DESCR CONTENT (X) LIMIT
TYP [No. {0 solL TPTION DESCRIPTION T T
10 T T T
17 -trace to some silt va-vr 30-40%
1] -ice lens 100 mm thick
7] 19 ICE-clear
20
12111 - 42
21 ICE+SILT
uil
END OF BOREHOLE 12.6 m (40.6 m E1.)
14+ - 14
=]
m
7
E g
o
w
o
16+ - 16
18- - 18
20 20
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FIGURE G.1

SITE PLAN FOR SOURCE 217E




APPENDIX G
SOURCE 217East

G.1 SUMMARY
Material Type: silty sand and sandy silt
Fines Content: estimated average 50%
Area of Feature: 428,000 m?
Developable Area: 0
Estimated Volume: Proven Probable
(m*) (m?)
0 0
Excavation Depth: not recommended
Moisture Content: over 30%
Borehole Reference: 217ESO1
G.2 SITE DESCRIPTION
G.2.1 Location and Geological Origin

Source 217East is located about 4 km west of the East channel just east of
source 217. Its location is shown on Figure 2 and Figure G.1. The deposit
appears to be part of the same feature as deposit 217. It is, however, more

kame-like but with hummocky and terrace-like features on the main ridge.

G.2.2 Summary of Previous Studies

There have been no previous studies conducted at this site.

G.2.3 Results of Current Study

One borehole was drilled on this site to a depth of 9.2 m and encountered a
sequence of interbedded silty sand and sandy silt. Silt predominates in the

sequence, and it is not of engineering value.
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N7 675 620

GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT

€ 824 175 28 RELATIVE ELEVATION S8.1

(w)

SAMPLE

SOIL DESCRIPTION

TYP [NO. O

crounD ICE [TemP | [Thair

PLASTIC

WATER LIUID
) LIMIT
{

DESCRIPTION | C ps

v

40 80 80

SPECIAL

TESTS UNIT

4

10

DEPTH (m)

6

11

12

13

14

ROOT MAT AND ORGANICS

SILT (ML) ~some organics, trace fine-grained sand, very
thinly bedded, wavy, continuous, parallel, medium
brown

-sandy.trace organics, mottled orangish brown and
olive grey

SAND [SMJ -some silt, trace organics, medium to fine-grainad,

mottled orangish brown and olive grey
-fine-grained, unifora, homogeneous
-becoming:by 1.9 a
SAND (SP} -trace sllt, trace organics, granular petrified wood
fragments disseminated throughout, massive, coarse

A to fine-grained, dark olive grey
SILT (M) ~some fine-grained sand, uniform, very thinly bedded.

even, nonparallel, nonplastic, dark grey
~becoming:by 3.1

SAND AND SILT {SM) -fine-grained, uniform, hosogeneous
-very thinly bedded organic lenses 2 mm thick,
curved, parallel, continuous, woody organics
disseminated throughout
-gsand content decreases with depth

~becoming:by 4.3 &

SILT (ML) -trace fine-grained sand, unifora, massive, thin laminae,
wavy, nonplastic, dark grey
~occasional thinly beddad sand lanses 50 mm thick,
pedium greyish brown
-very thin laminae, parallel

-gandy, massive

~trace fine-grained sand

-interbedded lenses of SILT{ML)-trace sand

and SAND (SM) -silty, medium grey to medium greyish

brtimnk. lenses 250 mm thick, occaslonal ice lens 3 mm

thicl

-silt thinly cross bedded, very thin laninae, parallel
SILT [ML) -trace fine-grained sand, occasional 3 mm ice lenses,

very thin laminae, parallel, nonplastic, medium grey

-iron oxide staining

-organic lens 20 me thick

END OF BOREHOLE 9.2 a (4.9 mEL.)

Vs 30X

Non

ve~Vx 10%

Nbn-Vc trace
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PARTICLE - SIZE ANALYSIS OF SOILS
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APPENDIX H

SOURCE 218
H.1 SUMMARY
Material Type: fine sand and silt
Fines Content: n/a; estimated over 50%
Area of Feature: 690,000 m?
Developable Area: Unknown, rec. reqd.
Estimated Volume: Proven Probable
0 rec. reqd.
Excavation Depth: not recommended
Moisture Content: 20 to 30%
Borehole Reference: 218801, 218302 RKL218-A
H.2 SITE DESCRIPTION
H.2.1 Location and Geological Origin

This source is located approximately 30 km north-northeast of Tununuk Point,
about 1 km west of Mid Lake. RKL (1972) described the deposit as a glacial
outwash. The deposit appears as two flat-topped, steep sided hillocks, each

measuring about 1200 m by 300 m by 20 m high. Its location is shown on
Figure 2 and Figure H.1.

H.2.2 Summary of Previous Studies

RKL (1972) excavated one test pit to a depth of 1.1 m and found a clean

well—-graded sand with some fine-grained gravel.




H.2.3 Results of Current Study

Two boreholes were completed on this site: one on each hillock. Both
encountered interbedded deposits of silt, ice, and fine-grained sand. The
material encountered is of no engineering value. The RKL test pit indicates
that there is some useful material at the site. It seems likely that the
material is more 1localized than previously expected. A  summer

reconnaissance may be useful to determine whether a sufficient volume of

useful material exists.
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N7 883 338

SRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWNT
E 35214 518 28 RELATIVE ELEVATION 37.3 (m)

SANPLE

TYP [NG. [0

SOIL DESCRIPTION

PLASTIC
GROUND IcE [Tewe | (PCRST
.

MATER LIGUID
[ LIMIT
r {

DESCRIPTION c

40 60 80

SPECIAL

Tests  [NIT

SILY (ML) -with rootlets, nonplastic, light reddish brown

SAND [SP) -trace silt, fine-grained, medium greyish brown
-stratified with thinly bedded lenses of silt
100 om thick
-becoming:by 0.8 »
SAND [SM) -silty, trace coal fragments, massive, dark brown
-10 am lens of GAAVEL (GM) -sandy, some silt
SAND (SP/SM) -trace to some silt, massive, dark greylish brown
-15 om lens of SILT [ML/OL) AND PEAT (PT.
-trace gravel to 10 mm, subrounded, coarse to fine-
grained sand, massive

- DEPTH (w)
1
T
I

12

SILT (ML) -clayey, stratified, low plastic, mottled light
greyish brown and dark greyish brown
-clay content decreases with depth, becoming
L r row
ICE-clear, nccasional horizontal soil stringer 2 mm thick
SILT (ML) -trace clay, very thin horizontal laminae, low to
nonplastic, dark grey

- r
SAND [SP) -f ine-grained, dark grey
-100 mm lens of SILT(ML}-trace clay, dark greyish
brown
SAND (SP) -trace coal fragments, fine-grained, with randomly
spaced horizontal very thinly bedded silt lenses
iron oxide staining, dark grey
-trace gravel to 10 mm disseminated throughout

-gravelly, subrounded, clasts to 50 mm
-without gravel

ICE+CLAY [CL) -2 am thick clay lenses

ICE+SILT (ML) -trace clay, massive, nonplastic, dark grey

END OF BOREHOLE 7.4 1 (30.2 m E1.)

Nbn-Nf [
Nt

—

T T T

Nbn

vx 20~30%

Nbn

Vs 20-30%

Nbe-Ve S5X

Nbn
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Ve-Vx 20%

-2

10

10
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GAANULAR RESOURCE EVALUATIDN RICHARDS ISLAND, NWT
N7 682 786 E 3522 243 28 RELATIVE ELEVATION 41.0 (m) SPECIAL |,
PLASTIC MATER L1QUID TESTS
SANPLE SOIL DESCRIPTION GROUND ICE |TEMP || 1urt = CONTENT %) LIMIT
TYP |NO. Ja DESCRIPTION | C 20 40 ® a0 a0 !
0 T T T T r 4]
1 A0OT MAT vr-vs 35X [ ]
B ORGANIC SILT(OL} AND PEAT (PT) -fine, fibrous, 1ight greyish brown
SILT (ML/OL) -some organics
2 vr 20%
i SAND (SM) -gravelly.silty. gravel smooth and subrounded, greyish fnon [
. rown =
3 [ ]
»—-J:“ ICE+CLAY [CL) -silty, clear ice in 2 mm to 10 mm thick stratified |70: 30 o
M1 lenses, clay in 2 mm thick wavy nonparallel lenses,
2 5 __greyish brown N Py -2
SILT (ML) -sandy, trace organics, trace coal, occsional very on
| 11 thinly bedded silt lens 3 mm thick, even, nonparallel,
nonplastic, clive brown
6 SAND (SP] -trace silt to clean, trace coal, medium to fine- Nen, trace ve
-1 grained, uniform, massive, olive grey '
-
7 ICE-clear °
ICE+SILT (ML) ~trace sand, dark olive grey
et
ICE-clear
4 - 4
8 o
m
1 Rl
I 4
T
- ]
E —
= - a
10
I {1 1
= END OF BOREHOLE 5.2 m (35.8 m E1.)
&
a
6~ -6
8- -a
10 10
101C~4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 08: 25 86/03/29 I (Edmonton} NUMBER
DRILLING AIG: CME 750 ~ (1T cmmer DAANING NUMBER 218502
Compiled by MAV = [ W] avser

08-26-19868 19: 10: 86
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PARTICLE - SIZE ANALYSIS OF SOILS
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APPENDIX I
SOURCE 218North

I.1 SUMMARY
Material Type: sand, silt and ice
Fines Content: n/a;
Area of Feature: 1,060,000 m?
Developable Area: ' 0
Estimated Volume: Proven Probable
(m3) (m3)
0 0
Excavation Depth: not recommended
Moisture Content: 10 to 100%
Borehole Reference: 218NS01, 218NS02, 218NS03, 218NSO4
1.2 SITE DESCRIPTION
1.2.1 Location and Geological Origin

This site consists of a series of small hillocks and ridges stretching north

of source 218 towards Willow Lake. Their location is shown on Figure 2 and
Figure 1.1.

These sites were identified during the air photo interpretation portion of

the study as possibly being related to site 218 in the south and site 211 in
the north, As with these two sources, the features that comprise source

218North are likely remnants of glacial outwash features.

Although their 1limited potential was recognized during the preliminary
study, the sites provided a suitable route between the source 218 and source

211 so limited drilling was done.

=




1.2.2 Summary of Previous Studies

There have been no previous studies conducted at this these sites.

I.2.3 Results of Current Study

Boreholes were drilled at selected locations along the series of ridges that
comprise the area. Boreholes 218NSO1, 02 and O4 penetrated mainly massive
ice although in some holes some sand and gravel was encountered below 1.5 m
to 2.0 m of overburden. Borehole 218NS03 encountered silt and some
interbedded sand with a 1.5 m thick bed of gravel at a depth of 5.0 m. On
the basis of the four widely spaced boreholes, it 1is wunlikely that

significant quantities of recoverable granular materials are present at
these sites.
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 685 431 E 323 t72 128 RELATIVE ELEVATION 35.2 (m) SPECIAL UNIT
SAMPL OUND PLASTIC WATER LIGUID TESTS
- SOIL DESCRIPTION &R ICE TEWP LINIT ' LIMIT
TYP [NO. [a DESCRIPTION | ¢ ' PR TR 0
° ROOT MAT T T 11—
1 ORGANIC SILTIOL) -with rootlets, l1ight brown
| 1] ! ICE+0RGANIC SILT{OL)-1light brown Nbn-Nt
90: 10
L 2 SILT (ML) -some clay, massive, nonplastic, 1ight greyish brown vr-vx 20-30X L4
1T ~trace fine-grained sand, dark greyish brown ™
3 -occasional very thinly cross bedded lens of va 40X L
SILT (ML), clayey, 30 degree angle
1] SAND {8°) -trace silt, fine-grained, cccasional 15 mm thinly
cross bedded coal lens at a 30 degree angle,
2 4 dark greyish brown Nbn | o
ICE+SAND [SP} ~trace silt s0: 50
5 [ SAND (SM) -si1ty. occasional silt pocket T
- va 50X [ ) L
ICE+SILT (ML) -trace sand
HER SAND {SM) -some silt, fine-grained, occasional 20 mm silt
___... . pogkets e o el
[ SILT ML} -trace sand, fine-grained, massive, occasicnal 20 mm [ J
thinly bedded lens of SILT (ML) -clayey
4 -4
"
7 -10 mm lens GRAVEL {GP) -sandy, subangular ;:';;x‘” ® x
-becoming: by 4.4 m 50: 50 4
—_- ICE+SILT ML) -
C . 8
z 8 70: 30
- SILY ML) -sandy, trace clay, dark greyish brawn Vx 15-20% L4
& T -trace sand, trace clay, massive
a ICE+SILT ML) ®
g Vx=-Vr 20X
64 ) . 50: 40 -6
SILT (ML} -clayey, massive, nonplastic
10 ICE+SILT ML) vx 20% o
| {1 ] 80: 20
ICE+CLAY (CL) -silty, low plastic Vx=vr 23-30X
-1 11 BO: 20 -
Vr-Vx 30X L]
iR SILT (ML) -trace to some clay, dark greyish brown
12 vr-Vx 10X
ICE+SILT ML) a5 3
a1 T] -8
13 ICE 1
HEE
END OF BOREMOLE B.5m (26.7 m E1.)
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 21:00  B6/03/29 m = NUMBER
DRILLING RIG: CME 750 ] (1T crrec DRAWING NUMBER 21BNS01
Compiled by JGC [Z | l IAUGER

06-04-1986 09: 36: 47

BOREHOLE LOG AND LABORATORY TEST RESULTS




GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWNT
N7 686 365 E 322 914 28 RELATIVE ELEVATION 27.4 (m) SPECIAL UNIT
AMPL. GROUND TEeMR | [PLASTIC NATER LIQUID TESTS
3 - SOIL. DESCRIPTION 1ce LIMIT LIMIT
TYP [NO. |@ DESCRIPTION [ a0 4« 80 "
0 T T "_T—"_"!4 T 0
ROOT MAT AND PEAT (PT)
ORGANIC SILT{OL) -trace sand, damp when thawed, nanplastic,
1 light greyish brown Nf~Nbn
o
] 2 GRAVEL [6W) -sandy, trace silt. trace coal, well graded, coarse- Nbn ®
—F” grained gravel to fine-grained sand, subangular,
3 occasional thinly bedded lens of GRAVEL (GM)-5ilty
. ____-silty some orqanics, dark _braown
| || CLAY TILL(CL)-silty, trace gravel, trace sand
2 4 -becoming:by 1.7 m ) 90: 10 -2
—H— ICE+CLAY [CL) ~silty, soil particles in small balls
V1 disseminated throughout
al B85: 15
6 -s0il particles maximum { mm in diameter, dark olive
x grey N
B 90: 10
it
4 9 -4
10 85: 15
3 0 -s0i] particles maximum 10 mm in diameter
£ 12
o
w
o 13
—+— L
5-]‘J 14 6
B [ END OF BOREHOLE 6.2 m (1.2 meEl.) 7T
8- -8
10 10
L01L-44HO SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 06: 20 86/03/30 | = NUMBER
DATLLING RIG: CME 750 ~ [TT] cameL DRAWING NUMBER 218N502
Compiled by MAV [:.;] [ lJ AUGFR

BOREHOLE LOG AND LABORATORY

TEST RESULTS

(@) HLd3Q

06-04-18B8 09: 56: 10




] } | I | 1 | 1 I 1 1 ! I ]
GRANULAR RESOURCE EVALUATION AICHARDS ISLAND, NWT
N7 888 773 E 523 205 28 RELATIVE ELEVATION N.A. SPECIAL | o
SAMPLE GROUND ICE |TEwp | |PLasTrc WATER LIQUI TESTS
SOIL DESCRIPTION LIMIT CONTENTIX)  LIMIT
TYP [NO. [a DEBCRIPTION | C T e e
0 ORGANIC SILT[GL] AND PEAT [P1]-with roots at surface T T ] ] 0
1 Nf
Nbn [ ]
-fine-grained, olive brown ve-vr 15%
1T -becoming: _ =
2 SILT ML) -trace sand, fine-grained, unifora, thinly bedded
| 1] 30 =m to 50 m@ thick, even, parallel, with thin ve 30% o
laminae, wavy, nonparallel, nonplastic, olive brown
3
SAND [SP] —trace silt, fine-grained, uniform, cccasional very .
2‘._1_4_ thinly bedded silt lens,olive brown Noo * -2
4 ~with cross bedded lanses of SILT(NL),50 mm to
R 100 mm thick at a 30 degree angle Yo 18X L]
-tracae gravel, with wood fragaents 25 mms thick
5 “becomingiby 2.0 & vr-vc 10%
SILT (ML -some sand, fine-grained, unifora, thinly bedded, wavy, c o
-F nonparallel, olive grey ® - ™
T -gome sand to sandy, trace coal, with very thin beds
and pockets of medium—grained sand ®
8
ICE+CLAY [CL) -s i1ty 70: 30
4 4
SILT (ML) -some sand, with thinly bedded lenses of GRAVEL [6P), vr 3% ,?,
7 sandy !
-wood, 75 mm in diameter on a 45X angle ° 5:‘
— - -0live grey
E R a
. 8 SAND AND GRAVEL (SW/GW) -trace silt, fine—grained gravel, Ve 10% i N B =
E coarse to medium-grained sand, occaslonal very
o | 1] thinly bedded lens of medium to fine-grained sand,
g olive - becoming: by 5.58
BRAVEL (GW) -sandy, trace silt, well graded, coarse-grained gravel
& 9 gravel to fine-grained sand, gravel to 50 mm, angular |vc 13% N L &
to subangular, smooth, 1ight greyish brown [
.
10 SAND [SW/SP] -trace fine-grained gravel, trace silt, coarse to
fine-grained sand, massive, oclive brown Non
-trace coal fragments
11 ICE+SAND (SP) -t ine-grained, very thinly bedded lenses { mm
to 3 mm thick, even, nonparallel
=11
84 12 -8
——i4
END OF BOREHOLE 8.4m
- | —_ JPOTe—— S— -
10 10
104C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed O6: 20 B6/03/30 e ( NUMBER
ORILLING RIG: CME 7850 ] [IT] careL DRAWING NUMBER 218NS03
Compiled by MAV = [ ] ausen

08-27-1886 16: 46: 14
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| I i l I | | | 1 1 I | 1 1 |
GAANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 688 758 £ 323 975 28 RELATIVE ELEVATION N.A. SPECIAL
SAMPLE GROUND ICE |[TEMP||PLASTIC NATER LIQUID TESTS UNIT
S0IL DESCRIPTION LINIT  CONTENTIN)  LIuIt
Tve [No. Jo DESCRIPTION | ¢ e T
0 PEAT {PT} AND ORGANIC SILT(OL)-fibrous, dark brown, vertically ' ' ' L 0
bedded ice lenses
1 vr 20X
||| sl
2 SILT (ML) -trace clay, massive, nonplastic, 1ight greylish brown Ve-vr 20-30%
Vr-ve-Vx 38X [
3 ve-vr-¥x 35% ]
21T ~trace coal fragments, occasional pockets of iron - - 1 - -2
a oxide staining VxX-Vr-ve 38% [ B
-trace fine-grained sand
N 5 Vx-vr-va 20% | | e B i |
BN -trace clay, trace sand, massive, mottled medium grey .
and iron oxide staining I
6 Vx-Vr 15-28% ® I‘
4 SN N T | B 4
SR -trace grav m, sybr i i i
7 ICE-clear, crystalline, air bubbles disseminated throughout | i
'
!
€ BiR -with occasional soil particles
- - B -
£ ]
Ei s -becoming dirty with depth
e - ICE+SAND (SM) -s11ty, fine-grained, massive, medium greyish 80: 50
6 brown - - &
10 90: 10
1
T 114 ICE+SILT (M) -2 mm diameter seil particles disseminated
nas throughout
] ‘2 -clear, clean HiE ) i
13
T
14
8 END OF BOREHOLE 8.0m ' 8
i
- ! |
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 16: 00 86/03/30 - NUMBER
DRILLING AIG: CME 790 S HD CARREL DRAWING NUMBER 218BNS04
Compiled by JGC = [A] Auser
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APPENDIX J

SOURCE 219
J.1 SUMMARY
Material Type: well graded sand, some gravel
uniform sand
Fines Content: 0 to 17%, average 4%
Area of Feature: 1,500,000 m?
Developable Area: 7,500 m?
Estimated Volume: Proven Probable
(m?)
type II borrow 30,000
type II & type IV
borrow w/m.c. over 10% 200,000 rec, reqd.
Excavation Depth: varies from 4 m to 8 m
Moisture Content: 5 to 20%
Borehole Reference: 219801, 219802, 212803, 219S04,
219505, 219806, 2193507, 219308,
219809, 219510, 219811, RKL219-1 to
RKL219-5, RKL219-A, RKL219~B
J.2 SITE DESCRIPTION
J.2.1 Location and Geological Origin

Site 219 is a large flat-topped ridge situated to the east of Ya-Ya Lake.
Figure 2 and Figure J.1 illustrates its location. RKL(1972) suggests that
it may be a crevasse filling. However, the data that has been collected at

the site does not support this hypothesis.
Highly variable subsurface conditions were encountered during both the

RKL(1972) investigation and the present one. Some borings encountered

Type II granular material, while others encountered only silt and ice.

oA
V==




Fine-grained sand was also encountered. One area containing 30,000 m® of
Type II borrow has been identified, however, the rest of the area is too
variable for accurate delineation on the basis of the existing borehole
coverage. High moisture contents (over 10 percent) are typical throughout
most of the source, indicating that more expensive extraction methods will
be required. However, the potentially large volume of material may justify

the additional expense.

J.2.2 Summary of Previous Studies

RKL(1972) has excavated two test pits and drilled five boreholes at this
site. They have determined that the deposit contained a large volume of
granular material, but that its distribution was erratic. Some locations
contained sandy gravel and others gravelly sand. However, some of the
borings encountered massive ice and/or icy silt at relatively shallow
depths.

J.2.3 Results of Current Study

Despite the general variability of the deposit, one area appeared to contain
a consistent deposit of Type II material to a depth of approximately 4.0 m.
The material became siltier (Type III) below this depth. This was evidenced
by the borehole data and by material exposed in local slopes. The location
of this area is shown as Area A on Figure J.2. The moisture content was
less than 5% and therefore extraction should'be feasible during the winter

months. The volume of material in Area A is approximately 30,000 m?®.

Over the rest of the site, conditions were more variable. Many of the bore-
holes encountered a bed of granular material up to 5 m thick. The material
was predominantly medium~grained sand with some gravel to 20 mm. Silt
contents average approximately 4%, but are as high as 20%. Some samples
exhibited gap-graded grain size distributions and some samples were quite
uniform. Since it has not been possible to differentiate between areas of

different gradational characteristics, a single grain size envelope

A
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for the source (Figure J.3) has been produced. Moisture contents to 20%
were common in the deposits. Considering these factors, the deposit has

been classed as Type III borrow.

The volume of the resource was estimated by determining the area where most
boreholes encountered a granular deposit at least 5 m thick. A reduction
factor of 50% was applied to account for the fact that the deposit was not

continuous.

A portion of the granular material is covered with a veneer of silty till.
This till reaches a thickness of approximately 3 m at one borehole loca-

tion.

A petrographic analysis was made on a sample of material combined from
borehole 219802 and 219S09. The results are presented in Table J.1. The
presence of a significant component of chert suggest that the material is

not suitable as concrete aggregate, even after washing and screening.

J.3 PIT DEVELOPMENT

This section of the report contains recommendations for development of the
area shown as Area A on Figure J.2, It also addresses, in a more prelimi-
nary manner, the development of the entire source. Site reconnaissance of
the remainder of the source is recommended before development is contem-

plated. Recommendations presented here must be re-evaluated if additional

data becomes available.
J.3.1 Access

Winter access is recommended for this source. The most practical route to
the site is from the west by proceeding from the Mackenzie River over Ya-Ya
Lake. For a very large operation an all-weather road from shore to the

source might be practical.

=
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Orthoquartzite

Chert

Quartzitic

Basalt

Quartz

TABLE

J.1 PETROGRAPHIC ANALYSIS - SOURCE 219

4y, 2%

31.7%

13.8%

4.2%

100%

|

Silicified fine-grained sandstone and
siltstone grading into amorphous silica;
various c¢olours; hard and durable;
subrounded to angular flakes of larger
pieces.

Amorphous slicia to semi-translucent
cherts; brown tTo grey with some black
pieces; subangular to subrounded.

Medium to coarse-grained sandstone;
silicified and grades into orthoquarzite;
hard; subrounded to angular.

Apharitic (very fine-grained), black,
hard, rounded to angular; some particles
show moderate weathering.

Crystalline fragment that appear to have
broken off large clasts; white, hard and
angular.

NOTE: Based on combined sample of 219S02 (0-0.6 m) and 219809 (1.9-2.6 m).




J.3.2 Site Preparation

Very little overburden was present in Area A. What little is encountered
should be stockpiled for use during reclamation. These stockpiles should be
situated well away from Ya-Ya Lake so that melt water from the stockpiles
does not enter the lake. Similarly, drainage from the deposit itself should

be directed away from Ya-Ya Lake.

Over the major portion of the resource, site preparation should consist of
stripping the overburden from the area to be developed. The overburden
should be placed in stockpiles well away from the working pit, separating
the organic material from the inorganic material. As an alternative to
stockpiling, the inorganic material may be placed in previously developed
portions of the pit as part of the restoration work. This would not be
possible if the worked-out portions of the pit were required for access or

for impounding of meltwaters.

J.3.3 Extraction Methods

Area A may be developed first because of its proven resources, high quality
and low moisture content. On the basis of the single borehole it appears
that the resource can be stripped to a depth of 4 m. The moisture contents
are approximately 5 percent, so that conventional ripping and stripping
methods can be used. The material should be stripped and loaded directly as

there is no advantage to be gained from temporary stockpiles.

The remainder of the source has a generally higher moisture content and
often a substantial overburden (up to 3 m). The usual practices for granu-
lar resource extraction will not be adequate in this case. Considerable
extra effort in the planning and execution of the operation will be requir-
ed. This will be justified only if the extent of the resource can be proven

and a large demand exists. Increased supervision of pit operation would
also be required.




The areal extent of the deposit is quite large and therefore staged develop-
ment is recommended. Overburden must first be stripped from the area to be
developed and stockpiled, separating the organic topsoil. The cut face of
the overburden should be left as nearly vertical as possible., Sufficient
overburden should be stripped to leave a buffer zone between the overburden
face and the proposed pit to allow for slumping of this material. This
buffer zone should be at least three times the height of the overburden

face.

When the granular material begins to thaw it can be stripped and placed in
windrows to drain. If the thawed material is worked relatively continuously
it can be expected that the full 5 m thickness of the deposit can be ex-
tracted in two to three summers. Each stage of the development should be

sized to provide sufficient material to meet projected annual demand.

J.3.4 Treatment of Ground Ice

Site specific recommendations for treatment of massive ice cannot be made
due to the variability of ice bodies. Each occurrence must, therefore be
evaluated individually as it 1s encountered in the pit. Use of a geophysi-
cal method, such as ground penetrating radar, may help identify massive ice

deposits in the pit planning stage.

No indication of massive ice deposits are evident for Area A of this source,
Even so, their occurrence should be anticipated. Where practical, extensive
bodies of ice should be avoided. Thin or less areally extensive bodies of

ice within the granular materials should be excavated and wasted, or exposed

to permit thawing during the summer,
J.3.5 Drainage
Drainage from this source should not be allowed to enter Ya-Ya Lake, which

is a valuable resource to the local people. The small lake to the south of

Area A is likely of less economic importance and it should be possible to

oA

=




use this lake to receive water from melting ice and surface runoff. If this
is not possible, then an impoundment structure may have to be constructed.
The cost of an impoundment structure would have to be weighed against the
economic and environmental costs of contaminating Ya-Ya Lake. Gravity
drainage of closed depressions caused by thaw may not be possible. Pumps
may be required to maintain acceptable trafficability during the summer
months. Thaw ponds in the previously worked areas are usually acceptable

and convenient destinations for discharge from the active pit.

J.3.6 Waste Material

Development of the major portion of this source will produce substantial
amounts of waste material. The waste material should be stockpiled near the
overburden for use in pit reclamation. Fine-grained material obtained at
depth will undoubtedly have high ice contents; therefore, waste piles may

have to be confined by berms of thaw stable material.
J.3.7 Restoration

On opening the first stage of the pit, overburden and organic soil should be
stockpiled. When subsequent stages of the pit are opened overburden may be
placed in exhausted portions of the pit while organic soil should be added
to the existing stockpile. The organic soil should be used to cover stable

exposed slopes and hilltops wherever feasible.
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 878 316 £ 517 032 12Ia RELATIVE ELEVATION 44.3 (m) SPECIAL
SAMPLE GROUND ICE [TEMP||PLASTIC WATER LIGUID TESTS UNIT
S80Il OESCRIPTION LIMIT CONTENT LIMIT
TYP N0 o DESCAIPTION | C e 0 ® 0 8o
o PEAT (PT} -fibrous, with rootlets, dark brown ! N 0
-silty, trace to _some sand, coarse to medium-grained ]
\ SAND (SM) -some silt, some gravel, trace to some organics, NE
organic content decreases with depth, gravel to vr-ve 15%
50 mm , subrounded, smooth, dark brown
1 -DRILLER'S NOTE: hole sloughing =
-gravel subrounded to subangular, medium to dark brown L
2 Nf [
¥yr-ve 15X
J 111 SAND [SW) -some gravel, trace silt, coarse to fine-grained J R
2 sand, gravel decreases with depth, light grey 2
3 ~becoming: by 2.0 m Nbn
SAND (SM) -trace silt, trace gravel, medium to fine-grained L]
sand
EBEE -silt content decreases with depth
4 ~becoming: by 2.7 m ve 20%
n | _SAND (SP) ~trace silt, medium to fine-grained ~
Spman ICE-trace sand and silt
5 [ J
4~ ~4
6 SILT [ML} -sandy, very thinly bedded, curved, nonparallel, Vr-Vg 15% =
dark brownish grey g
—- T -ice content increases with depth
2 - 7 vr-Vs 20% ] - §
T [ ]
E e
a 8 vr 30X
6-____ -6
-trace 5 nm gravel, dark olive grey
9 Vr-vs 40% L
7] ICE+SILT ML) -sandy, dark olive grey
b 10 60: 40 -
1 -occasianal lens of ICE 100 mm thick 50: 50 .i
- -
81 1 |12 L o 8
13 [ J
L] =
END OF BOREHOLE 9.1 m {32.2 m E1.)
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 08: 05 86/03/17 - E NUMBER
DRILLING RIG: EME 750 . [T crrec DRAAWING NUMBER 219501
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BRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 676 368 E 518 178 28 RELATIVE ELEVATION 45 (w) SPECIAL UNIT
AMPL OUND emp | |PLASTIC MATER LIQUID TESTS
2 = SOIL DESCRIPTION oy Ice |7 LIMIT r' LIMIT
TYP |NO. |G DESCAIPTION c T o 50 a0 o
0 GRAVEL [GW) -some sand to sandy, clean, clast supported, ! ' ' ' '
1 subangular to subrounded, brown Nf [}
-becoming: by 0.6 m lo |
2 SAND [SP) -gravelly, trace silt Non
a Nt )
ﬁ——d -traces of black organic_lenses Nb .1
| 1] SAND (SM) -some silt to silty, medium-grained, medium to n i
dark brown |
5 . Vx-vVc trace i [ ]
- SAND (SP] -trace silt, trace coal, l1ight brown ; -2
e 6 vx 20X (coal) (R S A | T
-occasional seams of coal 10 mm thick '
? SAND [SP) AND COAL Vx 30% fcoal) ! 1
-trace gravel Nbn-Nbe j ‘ A
SAND {SP) -trace silt, medium-grained, 1ight brown i ! !
= ——— . f -
8 Nbe | |
|
. ﬁ
-trace to some silt,medium to fine-grained, | !
g light greyish brown Nbe ® : |
] L | 1 4
f—t——4 _ ) I [=}
SILT L] -thinly laninated, dark grey | | 2
10 Nbe-Vx trace , | i
3 |
] ! =y
= - 11 o= s &, - R —- —— - a
}
E 12 ICE-occasional soil lens, crystalline, cloudy ‘
a -becoming: i
+ . I
& 13 \ICE SOIL 50: 50 . N | e &
|| ] SILT (ML) -thinly laminated, dark grey vr-vs-vx 40X i
14 —trace_of medium-grained sand, some light grey |
mottling Vr-ve-vx 30X
SAND (SP) -medium-grained, trace iron oxide staining. grey T - T B
i5 Nobn=Nba
11716 ~clean, trace gravel to 20 mm, subrounded to subangular i !
END OF BOREHOLE 7.6m {37.4mE1.) !
B8 REFUSAL DUE TO COARSE GRAVEL _ 1 L I i — -8
]
]
i
- _ | ESSSE IR ) S — -
1
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 15: 45 B6/03/17 - E NUMBER
DRILLING RIG: CME 750 ] [TT] cAreL DRANING NUMBER 219802
Compiled by JGC IZ m AUGER
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BRANULAR RESOURCE EVALUATION RICHAROS ISLAND, NNT
N7 876 B8 E 518 074 28 RELATIVE ELEVATION 34.3 (m) SPECIAL
SAMPLE OUND PLASTIC WATER L1QUID TESTS UNIT
8S80IL DESCRIPTION 8A Ice |TEMP LIMIT LIMIT
TYP [NO. |@ DESCRIPTION C T a0 e 50 80 °
° SILT (ML) -clayey, some organics, grey brown ' ) ' ! '
ICE-clear, trace soil inclusions
1 NDn
Meam | _ | R N I ] -
CLAY [CL) -silty, trace gravel 10 mm, subrounded, massive i i
2 dark grey | [ ]
vs 10-15% i
NER SILT ML) -sandy. trace gravel 20 mm, subrounded to subangular, (
3 qrey brown o : |
2 SAND (SP) ~trace gravel 20mm Non-Nba ———@ "t - — - -2
—1—-—— -100 mm lens of SILT TILL, clayey, trace coal, trace | ®
gravel 1 i
4 SAND [SP) -clean, medium-grained, medium greyish brown ‘\ | i |
Nbn-Nbe ) ! i |
-100 mm lens of SILT TILL, clayey, trace coal,trace e b R | - -
| 1] gravel ° ! \
e SAND [SW) -clean, trace gravel 10 mm, subrounded to subangular, : i i
5 .__brown Non ‘ ! !
SILT (ML) -dark grey Y f i
Non-vr trace 1 j )
4 L ~trace gravel 20 mm trace cpal _— ' o —— - — -4
SAND [SP) -clean, medium to fine-grained, medium greyish brown P !
6 Non l‘ l
—- -trace gravel 10 mm, trace organics . \
& 177 S ' S - -
£ 7 * . |
& GAAVEL (6PJ -sandy, subrounded, clast supported, Tight greyish Nf-Vx trace o | |
a HER brown } ;
] a SAND ISP) —c 1ean, medium-grained, medium greyish brown 1 ! | &
6 Nbe —— 1 AR |
EEN -some gravel 10 mm, trace ceal, coarse to fine- ‘ | i
grained sand ; | ;
9 | I |
: .
-fine-grained, trace coarse-grained sand pockets, 77# o Tr . - ™
medium greyish brown | ! |
10 Noa | | ;
; !
. . I :
8- -trace gravel 10 am disseminated throughout o i ‘ . -8
11 ? 3 |
< | |
. |
BEE | o e : i
ICE-occasional soil inclusion ; |
11 | | | !
|
|
-1 ~trace so0il | (
. | |
10 17 I 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 07: 00 86/03/18 - NUMBER
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 676 896 E 516 074 28 RELATIVE ELEVATION 34.3 (w) SPECIAL | o
PLASTIC WATER LI0UID TESTS
SAMPLE S0IL DESCAIPTION GAOUND ICE |TEMP LIMIT CONTENT (%) LIMIT
TYP [NO. |G DESCRIPTION c e 20 60 80
10 TS T T T -’—v——r—v—
14
SILT TILL ML) -some sand, trace to some clay, trace gravel 5 %, |y, 30_40x
111
16 ICE-very thinly bedded, even, nonparallel
T :; -100 mm lens of ICE+SILT TILL
124 139
=
1| fe0 CLAY[CL) -silty, trace to some fine-grained sand, brown organics
T TCE+SILT
21 90: 10
T 22 . 80: 20
——— -trace fine-grained sand
23
24
14- 25
—l
g
I
B
a
26 -becoming: 50: 50
16
27 70: 30
171 -very thinly bedded, even, nonparallel, dark grey
28
29
BIREN -sandy, trace clay, very thin laminae, wavy 50: 50
-gravel to 50 mm, subrounded, smooth
18 || [a, SO . .
32
[ 1] | -
END OF BOREHOLE 19.2 m (15.1 m E1.)
20
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NMT
N7 678 251 € 518 309 128 RELATIVE ELEVATION 42 (w) SPECIAL UNIT
AMPL OUND PLASTIC NATER LIQUID TESTS
3 - SOIL DESCRIPTION 8A Ice |TEWR LIMIT LIMIT
o YPJRo. Jo DESCRIPTION | C T T o
SILT ML} -clayey, occaslonal rootlets throughout, T ! ! !
medium brown
1 Nbn
va-vr 25X e
H -peaty L
SAND (SP) -trace to some fine-grained gravel, subangular
2 clasts to 10 mm poorly graded Nbn
nn ~gravelly, clean, well graded, clasts to 20 mm,
medium greyish brown
2 3 Nbe .2
4 vr 40% L
1.l -100 mm coal lens, fragments 10 mm in diameter -
-medium-grained, clean, occasional gravel 20 mm, »
5 subrounded to subangular Nbn
4 -4
-50 mm lens of coal and organics
& Vr trace ®
£
n 7 Nbe. Vs
E vx 30%
a 1] GRAVEL [GM} -sandy, silty
g -becoming: by 5.4 m
SAND (SP) -trace fine-grained gravel, occasional clasts to
8 20 mm, predominantly medium-grained sand trace to Noe 5
6+ some coarse-grained, medium greyish brown
-trace organics and coal
9 -clean, occasional 15 mm clasts, occasional gravelly L
pockets fine-grained, well graded Nbe B
-becoming: by 7.2 m
10 GRAVEL {GW} -sandy, clean, well graded, gravel 30 mm subrounded,
medium-grained sand vx 19%
8- ICE-disseminated 3 mm soil particles throughout, clear ice -8
11 90: 10
12 N
13 95 5
so-LLL ] e m—— — — 10
ST tar ey Medtum—areyioh—brows
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NWT
N7 676 759 ES16 347 28 RELATIVE ELEVATION 43.4 (m) SPECIAL UNIT
AMPL PLASTIC WATER LIGUID TESTS
S £ SO0IL DESCRIPTION GAOUND ICE |TEMP L!gIT CONTENT (X} LIMIT
TP [NO. [ DESCRIPTION | ¢ w0 Y 5o mo o
° SILT (ML) ~some clay, rootlets, top 100 mm peaty, medium to ’ N ! ’
! light brown vx 18%
_*,...... Non
2 Nbs '
—l—-r—l— |
-clayey, medium brown
3 Nbe ®
Ve-vVx 10-13%
s
2~ -2
4 vVe-Vr-¥x 40%
20-%0X \d
—P-
5
- - -
o —
6 [ ]
-»—1 SAND {SP) -gravelly, clean, well graded, medium-grained, medium vx 20x
4 greyish brown - 4
7 ® Q
Non m
44— 3
I
2 A 8 R g
E -becoming: by 5.1 m NP L
a L 1] SAND [SM) -some gravel, some silt, well graded, subangular
] clasts to 10 mm, dark greyish brown
a SAND and GRAVEL (SP) trace silt, poorly graded, subrounded to
g subangular clasts to 15 mm, medium greyish brown Nbn
6 vx 10X B -6
pripd
Tl
L1 ]
END OF BOREHOLE 6.7 m [36.7 m E1.)
- REFUSAL DUE TO COARSE GRAVEL P~
B8 -8
10 10
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GRANULAR AESOURACE EVALUATION RICHARDS ISLAND, NWT
N7 878 70¢ E518 700 8 RELATIVE ELEVATION 368 (w) SPECIAL
SAMPLE GROUND ICE |TEme | |PLASTIC WATER LIGUID TESTS UNIT
SOIL DESCRIPTION LIMIT r'd LIMIT
TYP |NO. |a DESCAIPTION " 20 40 60 8O
c L T T T o
PEAT (PT) -moss and rootlets
SAND (SP} ~trace fine-grained gravel 15 mm, clean, coarse to
1 medium-grained sand, medium greyish brown
Non
-1 SILT (ML) -medium greylsh brown, lens 300 mm thick -
2 SAND (SP) -medium-grained, occasional clasts to 20 mm, Ve 30-40%
subrounded, occasional coal clast to 10 mm,
Bin medium greyish brown Nbn
=P -2
BRAVEL [GW) -sandy, clean, well graded, fine-grained, 20 mm
4 gravel, lens 100 mm thick Nbn
SAND [SP) -coarse to medium-grained
- 5 L
:-:6 -5ilty, trace 10 mm gravel, well graded Non [
i -trace gravel disseminated throughout, medium-grained
sand
44 7 - 4
SAND and GRAVEL {SW) trace silt, well graded, subrounded o
clasts to 20 am Nt-Nbn ® 3
ma. x
X
— a8 -
CRE hd . g
-becoming: by 5.0 m
E F1 11 GRAVEL (GW) -sandy, trace silt, clasts to 75 mm, subangular
a
w
u 9
-3 N °
~clasts to 30 mm 6
18a
11
ICE
a- END OF BOREHOLE 7.8 m [28.2 m E1.)
BOREHOLE TERMINATION DUE TO SLOUGHING GRAVEL. UNABLE TO RE- -8
ENTEA HOLE WITH CRAEL BARREL.
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 676 931 E 516 218 28 AELATIVE ELEVATION 37.1 (w) sPECIAL | -
LASTIC WATER 1GUID TESTS
s SOIL. DESCAIPTION GAOND ICE |TEWP (ot 'y Ry
TYP|NO. | DESCRIPTION | C " 20 40 B0 B0 o
o BOQT MAT AN ANICS T T ™ T
SAND and GRAVEL (SP) trace silt, poorly graded, coarse to fine-
1 grained gravel, subrounded to subangular,medium brown |Nf
_H—
2 Non o
2-1 3 -2
4 ICE-clear
-——L-s ICE+SILT (ML) -trace to some fine-grained sand 70: 30 ~
(1] 1s
7 80: 20
4 -4
=]
8 3
E
119
'_;: i 110 5
E 11
w
o
12
64 ||| -6
END OF BOREHOLE 6.t @ (31.0 m E1.)
a— — ol
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
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GAANULAR REBOURCE EVALUATION RICHARDS ISLAND, NNT
N7 677 589 E 817 087 18 RELATIVE ELEVATION 42 (w) SPECIAL | o
AMPL OUND PLASTIC WATEN 1.1GUID TESTS
3 £ S0IL DESCRIPTION &A Ice |TEMR LIMIT Al LIMIT
TP [no. [@ DESCRIPTION | C o a0 Y a0 w0 0
0 ORGANIC SILT{OL) AND PEAT (FT) T ' ' ’
i SILT[ML) -clayey, trace to some sand, very thinly bedded, even, va-vr 30% b
.= nonparallel, low plastic
2 -ice content increases with depth 50: 50 L
T -becoming: =
7] | JCE+SILT (ML)
L 3 SAND [SM) -si1ty, trace gravel, fine-grained, uniform, medium vr-ve o
HEE brown A
4 PEAT [PT) -very dark brown to black v
HFT s SILT (ML) ~sandy, trace clay, thin laminas, wavy, nonparaliel, vr
21T nonplastic, olive brown b 2
§ CLAY {CL) -silty, trace fine-grained sand, very thinly bedded, Ve~
even, nonparallel, medium olive brown
B 7 ICE+SILT (ML) Ve B
70:
- SILT TILL (ML) ~sandy, fine-grained, trace angular gravel,
8 very thinly bedded, wavy, nonparallel, medium vr
1T olive brown
ICE+SILT (ML) -clear
4 = 90: - 4
2
| 1
i 3
10 T
B Ht L g
,:5 11
a
u ]
6 || |*? -6
] END OF BOREHOLE 6.2m [35.68 m E1.)
a -8
10 10
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GRANULAR RESOURCE EVALUATION RICHARDS ISLAND, NNT
N7 677 116 ES15 561 120 RELATIVE ELEVATION 24.9 (m) SPECIAL UNIT
PLASTIC WATER LIGUID TESTS
SANPLE S0IL DESCRIPTION SAOUND ICE [TEMP LIMIT CONTENT (%) LIMIT
TYP [NO. [0 DESCRIPTION | C oo 20 80 80
o GRAVEL (GW} -some sand, trace silt, well graded, gravel to 30 mm, ' i ! ' 0
subrounded to subangular clasts, medium greyish brown
b Nf. Nbn trece H.
- -becoming:by 1.0 m ~
SAND (SP) -gravelly, coarse to medium-grained, subrounded to
: subangular clasts to 15 mm
2 NE jo
a{ 1] -2
3 -occasional clast to 30 mm |
bty
- 4 Py -
5 Nbe, Vx trace L
4 [] 4 o
m
|1 3
-si1t content increasing, clasts to 15 am -
e 6 Nbn-Nf _
E . = 38
4 - b
- B CLAY [CL) -silty, massive, dark grey
% 7 Vr 15X
a
6 END OF BOREHOLE 5.8m (19.1 m E1.) 6
8 -8
10 10
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Completed 15: 30 86/03/20 - E NUMBER
DRILLING AIG: CME 750 o (1] crrer DRAWING NUMBER 219s09
Compiled by JGC E [:I] AUGER

BOREHOLE

LLOG AND LABORATORY TEST RESULTS

06-03-1986 11: 45: 33




GRANULAR RESOURCE EVALUATION AICHARDS ISLAND, NWT
N7 676 746 E 516 977 28 RELATIVE ELEVATION 28.4 (m) SPECIAL [,
PLASTIC NATER LIGUID TESTS
SAMPLE SOIL DESCRIPTION GAOUND ICE |TEMP | 7u1T  conTeNTi®  LIMit
TYP [NO. [@ DESCRIPTION | € Yoo w0 ¥ s0 80 |
° SAND [GF) -some gravel 50 mm, SUbrounded, c1ean, coarse to ’ ' i i T 0
medium-grained sand, medium greyish brown
1 Nt [ ]
2
2_—-—‘3 SILT TILL ML) -sandy, clayey, some gravel to 50 mm, dark Nbn Py 2
|t greyish brown
4
5 vx S0X o
-4___5 ICE-trace of spil, ice bulking in core barrel while -
ot sampling -
7
8
4 4
9 =
bl
11
J.J— 10 i‘
B END OF BOREHOLE 4.7 m [23.7 m EL.) -
CEE S )
x
(=3
a
]
a
6 -
8- -8
10 10
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
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DAILLING RIG: CME 750 o1 [(TT] crmev DRAWING NUMBER 219510
Compilad by JGC MAV |X] (] avser
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BOREHOLE LOG AND LABORATORY TEST RESULTS

GRAANULAR RESOURCE EVALUATION AICHARDS ISLAND, NWT
N7 676 798 E 816 808 I8 RELATIVE ELEVATION 34.8 im} SPECIAL NI
T
SAMPL PLASTIC WATER 1QUI TESTS
° 8OIL DESCRIPTION SROUND ICE |TEMP| [Lfwir W i
TYP [NO DESCRIPTION | C i O o
o] T T T -1 1 ]
PEAT [PT) ~f1brous, with moss and rootlets, dark brown
1 ~-trace to some gravel
L::t: vr-vx 10% 33
- 5 ICE+SAND (SMI -s11ty 50: 5: d
T 4
5 b~
1 SILT [ML) -sandy, fine-grained, uniform, very thinly bedded, vs 20X
T wavy, nonplastic
6 SAND [SW) -trace fine-grained gravel, trace silt, coarse to vr-vc 10X
|+ fine-grained sand, dark brown
7 -occasional pockets of silt, ice content increasing vr-ve 20%
Ca il R -argvelly, fine-grained 11— -2
u SILT [ML) -some sand, very thinly bedded, wavy, nonparallel
~-ice lens 25 mm thick
8 \ -gandy, fine-grained, with stratifjed ice lenses /lvr 30x
SAND (SH] -arayelly, trace si ine-qrained Avr-ve 15x
[ i SILT TILL (ML) -trace gravel, trace sand, trace clay Non
- vr 20x -
8 GAND {SW-SM) -gravelly, trace silt, gravel to 50 mm, angular °
- to subrounded, coarse to fine-grained sand, well Nbn. troce Vo
[[ 10 graded, dark brown Ve-Vx 10X o
B -unable to advance CRREL barrel, drill with solid
4 auger - 4
-becoming: by 4.1 n
SAND (SW) -gravelly, trace silt,well graded, coarse to fine-
B 1 grained sand
— 1 -gravel content decreases with depth
£ N -becoming: by 4.8 m 5
L 12 SAND (5M) ~some silt, trace gravel, medium olive brown
E T -some fine-grained gravel, well graded
w
a
6+ 6
1S
-occasional lens of coarse-grained gravel between
- 6.7-8.2 m L
8- 14 [-B
% SAND {SM) -trace gravel, trace silt, homogeneous, massive, dark
grey
15 Nbn-Nbe
_ ICE |
16
. —
I 17
10 e R HOLE T o 10
il LOTTCTTOCT £ 3" Jr0*ut LLENER § e R " S UMIR =N 2 S
101C-4480 SAMPLE TYPE EBA Engineering Consultants Ltd. BOREHOLE
Completed 02: 00 86/03/21 - NUMBER
ORILLING RIG: CME 750 N [T crrev DRANING NUMBER 219811
Compiled by MAV == [M[] Avsen

06-03-1986 12: 3a:

(w) Hid3aa
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Rt B N A W W T M S Y oo S i - Sl oy ol e e W 2 R i Y
- SAMPLE 'ES. HOISTURE  BULK  LIGUID PLASTIC FROIEN /
DEPTH NUMBER LESCRIFT use CONTENT  DENSITY LIMIT LIMIT CLAY SILT GAND GRAVEL FINES D50 UNFROIEN
{m} {1 Halm
m- GLG0- G40 i care B 3 .6 32,0 47.0 F
Db~ Lo 2 fore &F 3 30 T7L0 25.0 F
oo~ t.23 3 core F
- Leza- L3038 care 14 F
LS~ 2,00 3 core F
La- 1% 34 36 F
2.00- 2 4 cars & 24 L. 99.0 0.0 F
= L e 7 core F
2.00- 2,70 74 F
2.70- 3,50 g8 core F
- 3.3- 0 350 BA SF-2H 30 =4 93.0 0.0 F
Lo 410 9 care F
J.a3- 1.85 94 2% F
a,10- 4,710 10 core F
-
£.30- 440 104 k¥ F
4,70- 5,30 i1 core F
3.00- 510 114 F
= L1 550 P cora F
.50- 430 13 core F
£.00- A0 134 F
o A 30- 7,00 14 core F
hohl- 4,80 144 F
T.40-  7.50 [ care F
7.3~ 7.50 154 F
T .50~ 7.0 1A cors F

ZBA ENGINEERING CONSULTANTS LTD.

~3RANULAR RESOURCE EVALUATION

_Froject Number: 101C-4480
BOREHOLE NO. 219502 Fage 1 of i
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eyl LT Imiin Al LEs T

SAHPLE TEAT ROISTHRE  BULK  LIQUID FPLASTIC FROZEN /
BEPTH NUMBER DESTRIFTION 8L CONTEWT  DENRITY LINIT LINIT  CLAY SILT SAND GRAVEL FINES D50 UNFROIEN
{3l (% Ha/m

- .00- 4,55 { cara F
0.40- 070 14 37 F
0,90~ Z core F

— 1 20~ 24 2 F
Lo Z.30 3 care F
1.70- LLBD A 57 27 46 93.0 Lo F
I 4 care F

- 2,70 4R 4 F
v 3 cors F

.40 SA 37 22 30 950 0.0 F

p— 4,75 b core F
4,80 AR z F

3.40 7 cora F

5,00 7A sp 24 2.0 8.0 0.0 F

- 6,30 8 care F
6,00  BA 72 F

7.18 g care F

—_— 4,80 FA 57 21 2.0 %80 0.0 F
1.90 10 core F

7,50 104 F

-— 3.50 i CoFe r
9,20 iz core F

7.80 17 core F

10,30 14 core F

™ o10.30- 10,90 1S core F
10,96- 11,50 15 core F

EBA ENGINEERING CONSULTANTS LTD.

~SRANULAR RESOURCE EVALUATION

Froject Number: 101C-4480
BOREHOLE NO. 2198504 Fage 1 of 1
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,,,,,

B gty TEE R ¥ Ea
— SAMPLE BULE  LIQUID PLASTIC FROZEN /
BEFTH NUMBER DENSITY LIMIT LIMIT  CLAY SILT GAND GRAVEL FINES D50  UNFROZEN
{m} Ha/s

- OoGi- B0 1 core F
.40 th 18 F
[l 2 cars F

— 1,48 2R i F
.16 3 cara F
.90 3a &F 23 .o 99,0 0.0 F
2.78 4 core F

- 2,40 44 72 Lo 99.0 0.0 F
3.20 g care F
.40 A Cors F

po— 330 4h 19 tho 880 3.2 F
4.40 7 core F
480 7R 11 F

— 5.28 8 core F
4.9 84 gp 11 0.0 57.0 41.0 F
3.9 9 gore F
3,70 EL ] F

- 4,50 10 grak F
4,30 LbA qrab F
7.B0 11 F

o

-

.

——

EBA ENGINEERING CONSULTANTS LTD.

~GRANULAR RESOURCE EVALUATION

Froject Number: 101C-4480
BOREHOLE NO. 2195064
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DR irEdey e TR R EE T Dl Es T ey
p— .
WOISTURE  BULK LIGUID PLASTIC FROIEN /
CONTENT  DENSITY LIMIT LIMIT CLAY SILT GSAND GRAVEL FINES DGO UNFRDIEN
(%) Hola
- i core 3 F
2z Lore gt 3 3.6 83,0 32,0 F
3 COFe SF‘ _,__' 4:‘:’ 5‘5.0 "‘?{}-O F
p— i core Ge-oH 3 6.0 64,0 300 F
i1 cors F
54 SP-SH 17 11,0 67.0 Z2.0 F
4 corg F
- 48 § F
7 core F
74 F
—
——
-~
—
—

EBA ENGINEERING CONSULTANTS LT1D.

~SRANULAR RESDURCE EVALUATION

Froject Number: 101C-4480
ROREHGLE NO. 212509

Fage i of




Eongmmis 0 TR K g S o ST N S S S I S R T S I T Y
- SAHPLE TEST #OISTURE  BULK LIBHID PLASTIC FROIEN /
DEFTH NUMBER DESCRIPTION (1IN CONTENT  DENSITY LIMIT LIMIT  L[LAY GILT GSAND GRAVEL FINES DS0  UNFROZEN
{5 A Ha/e
- 0,00 i core 5 F
1. 00- Z cora gr 3 4.0 B0 18,0 F
1.80- 3 cors 23 F

3 core F

)
5 oore 52 F
SA F
& core F

- b# 999 F
7 care F
8 core F

— 2 corae F
10 core F

—

ol

p—

—

f—

EBA ENGINEERING CONSULTARNTS LTD.

~GRANULAR RESOURECE EVALUATION

_phoject Number: 101C-4480
BOREHOLE NO. 2198510 Fage 1 of 1
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND GRAVEL

FINE | MEpium  [cOARSEl  FINE | COARSE

U.S. STANDARD SIEVE SIZES

100 2200 <100 60 <4030 :/20:1(3_:10; =a .3:5"‘7” 3 o 1’/;”'{" 3
[+
w
-l
-
I
s
723
-
P-4
w
Q
[ f
w
a.

0 )| i )| I i I 1
0005 .001 .002 .005 .01 .02 .05 0.1 0.2 05 1.0 2.0 50 10 20 50
GRAIN SIZE — MILLIMETRES
symgoL| BOREHOLE DEPTH DESCRIPTION c c US.C
CLAY | SILT | SAND |GRAVEL u c -o.L.
NUMBER (m) (%) (%) %) (%)
86219501 .90 - l.2g - 16.0 70.3 13.7| - = - -
..... 86219S01  1.80 - 1.8 - 5.4 89.5 5.1| 3.8 1.0 SP-SM
~ — 86219501  2.40 - 2.4 - 6.3 93.5 .2 2.2 1.3 SP-SM

| JOB NO. 101 -4480

DATE s85-05-12




P

PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| Mepbium  [coarse

FINE |

COARSE

U.S. STANDARD SIEVE SIZES

100 : :290 :190 :60: :40-13-0’:_2_026_ -:—]?.:_8-— _:4_ _3.5"':" 3-4" 1 11?" z"' 3"
90 /
so|
70
s o
w
- 60}
-
<
2 so|
—
P P
w40 P
Q | e
o S
LiJ .
20|
101 .
0b— , , —— ,
0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50
GRAIN SIZE — MILLIMETRES
symeoL| BOREHOLE DEPTH DESCRIPTION c c US.C
u [ 0.0,
NUMBER - cpav | s [ sawo [oraver
86219502 0.00 - .60| - .6 S1.9 47.5 9.3 1.4  SW
..... 86219502 .60 - 1.00| - 2.5 71.2 26.3) 8.7 .9  SP
_ _ _ 86219802 2.00 - =2.10| - .8 88.9 .3 1.6 .3 &P
85219502 3.00 - 3.30| - 5.0 95.0 0.0 2.6 1.3 SP-SM

| JOB NO; 101 -4480

DATE 86-5-27




LY.V

PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE | Mepium  [coARsE | coaRse
U.S. STANDARD SIEVE SIZES
100 : =200 :190 TfGUY =40 =30 :i(-)iﬁ—flfi-_;i—:'i g o 3 11?" 2:” 3’”
90 :
] R IS & U 27 ST IR I ERRR
w
-l
-
I
=
L I e R O T S e S L E R R LTl EP PP TR PP ITERTRPPP PSPt BRI By OO SO s S U N e S SURE SO
-
<
w
Q
2 e
W
Q.
2701 I S ST AN PSS 0 S S SO U1 NN SO ] IS S SN Y S
10
0 | 1 I I
.0005 .001 .002 005 .01 .02 .05 0.1 0.2 05 1.0 2.0 5.0 20 50
GRAIN SIZE — MILLIMETRES
symgor| BOREHOLE DEPTH DESCRIPTION c c U.S.C
u Cc 1 O
NUMBER (m) Coar | Ser | SeaP |CReE:
86219sD4  1.70 - 1.80| - 4.1 95.0 .9 3.0 1.0  SP
..... 86219504 3.30 - 3.40| - 2.8 97.1 .1| =20 .a P
~ - 86219504 4.90 - S5.00| - 1.8 98.2 0.0/ 1.6 .3  SP
— 86219504 6.70 - 6.80| - 1.5 98.3 .2| 2.5 1.0  SP

| JOB NO; 101 -4480

DATE 86-5-15




v 720945

PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE | mebium [cCOARSE  FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 :200 =100 =60 =40=30 =20=16 =10=8 =4 3ig” Vg 3jam 1 Va2 3
90
gol
70
m .
7]
- 60}
-l
g :
E 50 |-
[
2 :
[TTRRT
5]
@
w
o 20t
20
10}
0 1 P zi I "1: I
0005 001 .002 005 01 .02 05 01 02 05 1.0 20 50 10 20 50
GRAIN SIZE — MILLIMETRES
symeoL| BOREHOLE DEPTH DESCRIPTION c c U.S.C
CLAY SILT | SAND |GRAVEL u c .0
NUMBER (m) (%) (%) (%) (%)
%88219505 4.10 - 4.20 - .3 98.6 1 2.3 1.0 SP
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PARTICLE - SIZE ANALYSIS OF SOILS
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