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EXECUTIVE SUMMARY

The discovery of petroleum reserves north of the Mackenzie Delta has led the Government
of Canada to anticipate a possible future demand for granular resources in the region. As
a result, Indian and Northern Affairs Canada (INAC) has compiled a comprehensive granular
resource inventory as part of the Northern Oil and Gas Action Program (NOGAP) Project
A4. A need was identified to investigate potential sources located specifically on the
northern portion of Richards Island.

A geotechnical investigation was completed during March of 1994 for INAC at accessible
sites that are considered representative of the terrain conditions existing within the potential
resource targets. The purpose of the investigation was to provide preliminary information
regarding the feasibility of exploiting sand deposits in this area to meet the expected demand
for onshore granular resources associated with Mackenzie Delta oil and gas production. The
investigation comprised eight sampled boreholes, which were sampled to a maximum
penetration of 11.1 metres.

The site investigation examined characteristic geological features within three potential
resource targets. Two of the resource targets comprise "Sand Ridges"; the third resource
target contains "Glaciofluvial Terraces". The soil encountered on the sand ridges generally
consists of poorly-graded sand with a highly variable fines content. Below the depth of
seasonal thaw (active layer) the moisture content was determined to be greater than 20
percent, which will require careful planning consideration be given to extraction methodology
and pit drainage requirements,

Only one borehole was drilled on the glaciofluvial terraces due to inclement weather
encountered while on location and associated time constraints. Due to the limited
investigation activities at the discontinuous glaciofluvial terraces, further investigation is
recommended.




0101-11413
September, 1995

TABLE OF CONTENTS

EXECUTIVE SUMMARY

LIST OF FIGURES
LIST OF TABLES

1.0 INTRODUCTION
1.1 BACKGROUND
1.2 PROJECT AUTHORIZATION
1.3 PROJECT SCOPE

2.0 METHODOLOGY
2.1 REVIEW OF EXISTING LITERATURE
2.2 AIRPHOTO INTERPRETATION

3.0 FIELD PROGRAM
3.1 EQUIPMENT AND CREW
3.2 SITE INVESTIGATION
3.3 LABORATORY PROGRAM

4.0 GEOLOGY
4.1 GENERALIZED GEOLOGICAL SETTING
4.2 RESOURCE SPECIFIC GEOLOGICAL FEATURES
4.2.1 Sand Ridges '
4.2.2 Marine and Glaciofluvial Terraces

5.0 SUBSURFACE CONDITIONS
5.1 RESOURCE TARGET 6C-1
5.2 RESOURCE TARGET 6C-2
5.3 RESOURCE TARGET 4B-1

6.0 EVALUATION OF GRANULAR RESOURCES
6.1 CLASSIFICATION
6.2 EXPLOITATION FEASIBILITY

7.0 CLOSURE

REFERENCES

APPENDIX A - Operational Calendar

APPENDIX B - Borehole Logs
APPENDIX C - Summary of Laboratory Testing and Particle Size Analysis

Page

NN ONON Oy L RS R N N F G #L I V4] W D =t e

(SR I N

[y

18
20

21

22




0101-11413
September, 1995

LIST OF FIGURES

FIGURE 1 - General Location Plan

FIGURE 2 - Borehole Location Plan, Resource Target 6C-1
FIGURE 3 - Diagnostic Profile, Resource Target 6C-1

FIGURE 4 - Composite Grading Envelope, Resource Target 6C-1
FIGURE 5 - Borehole Location Plan, Resource Target 6C-2
FIGURE 6 - Diagnostic Profile, Resource Target 6C-2

FIGURE 7 - Composite Grading Curve Resource Target 6C-2
FIGURE 8 - Borehole Location Plan Resource Target 4B-1
FIGURE 9 - Diagnostic Profile Resource Target 4B-1

FIGURE 10 - Composite Grading Curve, Resource Target 4B-1

LIST OF TABLES

TABLE 1 - Granular Material Types

Page

10
12
13
14
15
16
17

19




0101-11413 Page 1
September, 1995

1.0 INTRODUCTION
1.1  BACKGROUND

The discovery of petroleum reserves north of the Mackenzie Delta has led the
Government of Canada to anticipate a possible future demand for granular resources
in the region. This study is part of the Northern Qil and Gas Action Program
(NOGAP) - Project A4: Granular Resources Inventory and Management. In
anticipation of hydrocarbon development in the Beaufort Sea, the objective of
NOGAP - Project A4 was to compile a comprehensive granular resources inventory
for the Beaufort - Mackenzie Region. The inventory currently includes a range of
deposits, from prospective sites identified on the basis of geotechnical and other
scientific information to significant proven borrow sources for which detailed
information on the location, type, quantities and qualities of materials is known. A
need was identified to investigate potential sources located specifically on the
northern portion of Richards Island.

Indian and Northern Affairs Canada (INAC) retained EBA Engineering Consultants
Ltd. (EBA) to investigate potential granular resource deposits located on northern
Richards Island as identified by others. An earlier study commissioned by INAC and
completed by Terrain Analysis & Mapping Services Limited (TAMSL, 1993)
identified potential granular resource deposits located on northern Richards Island.
The deposits identified by TAMSL have been summarized in a report entitled
"Potential Granular Resources and Their Geological Constraints, Northern Richards
Island".

The overall objective of the EBA investigation has been to provide preliminary
information regarding the feasibility of exploiting sand deposits in this area to meet
the expected demand for onshore granular resources associated with Mackenzie Delta -
oil and gas production. Surficial sands are widespread and potentially easily
developed; however, potential constraints inhibiting exploitation include the unknown
extent of ground ice and the susceptibility of this terrain to thermal disturbance. For
these reasons, these deposits had not previously been included in the existing granular
resource inventory compiled by INAC under NOGAP Project A4.

This report presents a general background of the geological setting of Richards Island,
describes the investigation that was conducted in March, 1994 and evaluates the
granular materials encountered. Figure 1 presents a location map of the areas that
were investigated on northern Richards Island during the 1994 winter field program.
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1.2 PROJECT AUTHORIZATION

This study was authorized by Supply and Services Canada (SSC) under Contract No.
A7134-3-0048/01-ST. The designated Scientific Authority for the project was Mr.
R.J. Gowan, P.Geol, Geotechnical Advisor for the Natural Resources and
Environment Branch of INAC.

1.3 PROJECT SCOPE
The project scope, as defined in the contract, included the following:

s field program planning including logistics;

s general supervision of all field operations;

¢ log all soil samples recovered during borehole drilling;
¢ prepare soil samples for shipping;

¢ laboratory testing services; and

e data analyses and report preparation

2.0 METHODOLOGY
2.1 REVIEW OF EXISTING LITERATURE

Several granular resource inventory studies, dating back to 1972, have been
completed for Richards Island. These studies were prompted by a relatively high
demand for construction materials in the Tuktoyaktuk and southern Beaufort Sea
areas due to oil and gas exploration activities. The majority of the studies completed
previously centre on the southern portion of Richards Island. Nevertheless, these
reports were briefly reviewed for guideline purposes. The granular studies previously
conducted were completed by J.D. Mollard and Associates Ltd. (1972), Ripley,
Klohn and Leonoff International Ltd. (1972), EBA (1975, 1986), TAMSL (1976,
1993), and BBT Geotechnical Consultants Ltd. et al., (1983).

The most recent and directly relevant inventory for the northern portion of Richards
Island was completed by TAMSL (1993) for INAC. The TAMSL study included
data compilation, literature review, airphoto interpretation, and field reconnaissance
and it provided the most extensive documentation of granular resources in the study
area.
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The potential resource areas identified in the TAMSL report that INAC and EBA
chose to evaluate were Resource Areas 6C-1 and 6C-2, which are located in the
vicinity of Hansen Harbour and Wallace Bay, respectively. In addition, Resource
Area 4B-1 was targeted as an area of special interest as it was believed to contain
gravel.

2.2  AIRPHOTO INTERPRETATION

The surficial conditions of the potential resource areas that were selected for site
investigation were interpreted using 1:56,000 scale airphotos that were obtained from
the National Airphoto Library. The airphotos used were from Series A22974 and
A23757 which were photographed in July of 1974, These interpretations were made
prior to the field program to aid planning activities. Proposed drilling locations and
site access were initially identified on the basis of airphoto interpretation.

3.0 FIELD PROGRAM

3.1 EQUIPMENT AND CREW

The drilling contractor, Midnight Sun Drilling Co. Ltd. of Whitehorse, Yukon, was
contracted directly by INAC. Drilling was conducted using a CME 750 drill rig
mounted on an all-terrain, rubber tire carrier. All holes were advanced using a 100-
mm LD. permafrost core barrel and/or solid flight augers. Continuous sample was
recovered and visually logged. Representative samples were bagged and placed in
plastic pails for shipment to EBA’s Edmonton laboratory. Drilling was conducted
as a single-shift operation. Mr. S. Traynor represented INAC in the field during
this portion of the program.

In conjunction with the drilling program, a geophysical survey was conducted by
EBA. The geophysical survey consisted of ground penetrating radar
(pulseEKKO™ 1V) and non-contacting resistivity surveys (EM-31, EM-34). The
results from the geophysical program are reported under separate cover.

The location and elevation of each borehole were determined by Challenger Surveys
and Services Ltd. of Calgary, Alberta during a post-mission survey using differential
GPS techniques.

A sled camp was used as the base of operations. The camp was mobilized from
Inuvik and moved only once during the program to maintain close proximity to the
P =
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sites being investigated. In addition to the drill crew and senior engineering
technologist employed at the drill rig, the camp complement included the INAC
Scientific Authority, a cook, a drill/camp supervisor, a equipment operator/camp
maintenance man, a scout/bear monitor, and a camp maintenance assistant.

A summary of daily activities for the entire project, of which this investigation was
a component, is presented in Appendix A.

3.2  SITE INVESTIGATION

Three potential resource targets were investigated during the four-day field program.
The location of each source is shown on Figure 1. The extent of the investigation
in each area is summarized below:

RESOURCE RESOURCE NUMBER OF MAXIMUM
AREA TARGET BOREHOLES PENETRATION
(m)
6C 6C-1 3 8.8
6C 6C-2 4 11.1
4B 4B-1 1 9.9

Detailed descriptions including colour and textural variations are presented on the
boreholes logs in Appendix B.

3.3 LABORATORY PROGRAM

All samples obtained during the investigation were sealed in plastic bags and shipped
to EBA’s Edmonton facility for testing. The natural moisture content was determined
for 49 samples. Sieve analyses were conducted on 18 samples to determine particle
size distributions. Gradation curves are presented with the particle size test results
in Appendix C.

Laboratory test results are summarized on the borehole log, where appropriate, and
are tabulated on the laboratory test summary that is presented in Appendix C.
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4.0 GEOLOGY
4.1 GENERALIZED GEOLOGICAL SETTING
The following describes the generalized geological setting for Richards Island. For

more detailed information, the reader is referred to the report that has been prepared
by TAMSL (1993), which presents a detailed geological history for the area.

Richards Island forms part of the Tuktoyaktuk Coastlands (Rampton, 1988) and is
predominantly composed of middle to late Quaternary fluvial, deltaic and estuarine
sediments that comprise clays, silts, and sands. The retreat of the most recent
Wisconsinan glaciation provided final deposition on the island, leaving rolling ground
moraine, 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.

Northern Richards Island is within the region of continuous permafrost with a mean
annual air temperature of approximately -10°C. The area, excluding taliks under
large lakes and the marine shoreline, is underlain by between 600 and 750 metres of
permafrost (Dallimore, 1992). Ground ice is common, varying 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 boreholes previously drilled on Richards Island indicate that
bodies of massive ice within glacially derived features can exceed 20 metres in
thickness. In some instances, a portion of the relief of a landform may be attributed
to the presence of ground ice. '

Much of the present day Richards Island topography is complex terrain resulting from
the growth and degradation of massive ice bodies (French, 1976).

4.2 RESOURCE SPECIFIC GEOLOGICAL FEATURES

The site specific geological features at each of the investigated target areas are
presented in the TAMSL (1993) report.

4.2.1 Sand Ridges

Target Areas 6C-1 and 6C-2 were identified by TAMSL as being "Sand Ridges".
The possibility of encountering a near-surface clay unit and/or massive ice was
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considered potentially prohibitive to recovering material from this type of feature.
The characteristic surface cover, generally 0.1 to 0.3 m thick consists of moss, thin
organic layers and silty sand. On the ridge flanks, the vegetation cover increases and
the silty organic layers become thicker.

In Resource Area 6C, 10 to 15 m of sand have been noted on coastal exposures
(TAMSL, 1993).

4.2.2 Marine and Glaciofluvial Terraces

Target Area 4B-1, which is located south of Summer Bay, is believed to be a
glaciofluvial terrace. These terraces are composed primarily of sand with thin gravel
layers noted.

5.0 SUBSURFACE CONDITIONS

5.1 RESOURCE TARGET 6C-1

Resource Target 6C-1 is a sand ridge that is oriented in a general east-west direction,
located on the southern shore of Hansen Harbour. A total of three boreholes
(Borehole No. 11413-24, 25, and 26) were drilled at this target location. A detailed
map with UTM coordinates showing the borehole locations for Resource Target 6C-1
is presented in Figure 2. The soil encountered consists of poorly-graded sand with
a highly variable fines content (7-35 percent) and a trace of gravel. The moisture
contents measured range from 7 to 27 percent with an average of 22 percent. Only
three of the nineteen moisture contents determined were less than 20 percent; all three
of these samples were obtained from within 1 m of surface.

Figure 3 presents diagnostic profiles of moisture, fines, sand, and gravel content
versus depth. A composite gradation envelope for the particle size analyses that were
conducted on 6 samples is presented in Figure 4.

5.2 RESOURCE TARGET 6C-2

Resource Target 6C-2 is a sand ridge that is oriented in a general southwest-northeast
direction, located on the south side of Wallace Bay. This area consists of two sand
ridges, one to the north and one to the south of an unnamed lake (531 700 mE and
7 722 800 mN), which is situated on a lower terrace. A total of four boreholes

W=
eoQ
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5.3

(Borehole No. 11413-20, 21, 22 and 23) were drilled at this target location. The
borehole locations for Resource Target 6C-2 are presented in Figure 5.

One of the four boreholes was drilled on the southern ridge; this borehole penetrated
poorly-graded sand with the fines content ranging from 7 to 14 percent. The sand
unit encountered contains a trace of gravel within the upper zone. The lowest
moisture content determined from the samples retained from this borehole was 17
percent.

The other three boreholes were drilled on the northern ridge. One of these boreholes
was drilled towards the southern portion of this feature and encountered a till with
fines contents in excess of 59 percent. The minimum moisture content determined
from the samples retained from this borehole was 26 percent. The two other
boreholes that were drilled on the northern ridge penetrated poorly-graded sand with
the fines contents ranging from 7 to 14 percent. Measured moisture contents ranged
from 16 to 26 percent,

Figure 6 presents diagnostic profiles of moisture, fines, sand, and gravel content
versus depth. A composite gradation envelope for the particle size analyses that were
conducted on 8 samples is presented in Figure 7.

RESOURCE TARGET 4B-1

Resource Target 4B-1 is a series of discontinuous glacialfluvial terraces, located south
of Summer Bay. Only one borehole (Borehole No. 11413-27) was drilled at this
location due to inclement weather encountered while on location and to the associated
time constraints. The borehole location for Resource Target 4B-1 is presented in
Figure 8. The borehole, which was positioned where TAMSL had mapped a gravel
deposit, encountered gravelly sand with a trace of silt overlying sand with some silt
and a trace of gravel. A moisture content of 5 percent was determined for a sample
that was retained from within the upper 1.5 m. All other samples recovered below
this depth, with the exception of one, had moisture contents greater than 20 percent.

Figure 9 presents diagnostic profiles of moisture, fines, sand and gravel content
versus depth. A composite gradation envelope for the particle size analyses that were
conducted on 4 samples is presented in Figure 10.
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TABLE 1
GRANULAR MATERIAL TYPES
CLASS MATERIAL DESCRIPTION POTENTIAL

APPLICATIONS

Excellent quality material consisting of clean, well-
graded, structurally-sound sands and gravel suitable
for use as high-quality (eg. runway or roof surfacing
materials, or as asphalt or concrete aggregate, with a
minimum of processing.

Good quality material generally consisting of well-
graded sands and gravels with limited quantities of
silt. This material will provide good quality base and
surface course aggregates or structure-supporting fill.
Production of concrete aggregates may be possible
with extensive processing, except where deleterious
materials are present.

Fair quality material consisting generally of poorly-
graded sands and gravels with or without substantial
silt content. This material will provide fair quality
general fill for roads, flexible foundation pads, or lay-
down yards.

Poor quality material generally consisting of silty,
poorly-graded, fine-grained sand, with minor gravel.
May also contain weak particles and deleterious
materials and are considered suitable only for
marginal, general (non-structural) fills.

Bedrock of fair to good quality, felsenmeer, or talus.
Potentially excellent sources of construction material,
ranging from general fill to concrete aggregate or
building stone if quarried and processed. Also
includes erosion control materials such as rip-rap or
armour stone.

Concrete Aggregate (CA),
Surfacing Material (SM)

Concrete Aggregate (CA),
Surfacing Material (SM)

Base (B), Subbase (SB),
Embankment (E)

Subbase (SB), Embankment
(E)

Rip-rap, or if processed
properly, equivalent to
Class 1 or any other class
of material.
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6.0 EVALUATION OF GRANULAR RESOURCES
6.1  CLASSIFICATION

All materials encountered during the field exploration program have been classified
according to the Unified Classification System (USC) as defined in Appendix B and
shown on the borehole logs. This general classification makes no direct reference to
the end use of the material.

The Government of the Northwest Territories (GNWT) uses a system whereby
granular materials are classified according to their most suitable application. The
territorial government’s system provided the following five material groups:

e  Concrete Aggregate (CA),
e Surfacing Material (SM),
e Base (B),

e  Subbase (SB),
Embankment (E) and
Rip-Rap.

INAC has developed a classification system that considers both the description of the
" material and the most suitable end use. This system includes the five following
classes:

Class 1 Excellent Quality Material,
Class 2 Good Quality Material,
Class 3  Fair Quality Material, |
Class 4 Poor Quality Material and

Class 5 Bedrock, Felsenmeer and Talus.

The material descriptions and potential applications that are considered to correspond
with each of these classes are summarized in Table 1.
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6.2 EXPLOITATION FEASIBILITY

Based on the data obtained from the limited drilling conducted the sand deposits
investigated in Resource Area 6C (i.e. 6C-1 and 6C-2) could likely be used as Class
4 fill. However, where it was determined that both the moisture content and fines
content are greater than 10 percent, which accounts for the majority of the material
encountered, extraction methodology and subsequent drainage are important planning
considerations. Higher moisture contents inhibit thawing and can increase excavation
costs and reduce material quality. Adequate drainage of the pit must be maintained
to ensure availability of recoverable material and to attain the required annual
extraction rates. None of the boreholes encountered massive ground ice; therefore,
extensive thermokarst activity, which has been associated with the development of
some other deposits in the region (e.g. Ya Ya Lakes), is not anticipated should these
sites be developed. However, a detailed site specific drilling program should be
conducted prior to development.

t

Winter extraction normally consists of ripping the friable frozen granular material and
pushing it into a temporary windrow or stockpile. Poorly-bonded or friable granular
material will usually be recovered from near the surface (seasonal active layer) of a
well-drained deposit. In the event that the required volume cannot be obtained by
ripping, a drill and blast operation would be necessary.

Summer operations typically consist of windrowing or stockpiling the thawed
material, commencing when thaw has progressed approximately 0.5 m into the
deposit. The progressive thaw operation cycle is largely dependant on the rate of
thawing and on drainage considerations. Experience has shown that winter extraction
from frozen stockpiles placed the previous summer may be just as difficult as winter
extraction directly from the borrow source, Frozen stockpiles with a low moisture
content are usually sufficiently friable for direct loading without ripping.

Due to the limited investigation activities at Resource Target 4B-1 detailed evaluation
of this site is not possible. The information obtained does indicate that some higher
quality material may be available; therefore, further investigation is recommended.
A summer reconnaissance program should be conducted to properly map surface
exposures on the glaciofluvial terraces. Additional geophysical surveys (GPR and
EM-34) in conjunction with a drilling program are required.

I eoQ
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7.0

CLOSURE

The geotechnical information contained in this report was obtained from samples
collected during the 1994 winter program carried out for INAC. This report has been
prepared for the exclusive use of INAC for specific application to their granular
resource inventory.

EBA Engineering Consultants Ltd. has appreciated the opportunity to work on this
project and would like to acknowledge the cooperation and guidance provided by Mr.
R. Gowan and Mr. S. Traynor of INAC, Mr. S. Dallimore of the GSC and
Midnight Sun Drilling Co. Ltd. Without the close cooperation between client,
consultant, and the drilling contractor the achievements described in the preceding
would certainly not have been realized.

Respectfully submitted,

EBA ENGINEERING
CONSULTANTS LTD.

D.C. Cathro, P.Eng,
Chief Engineer,
Frontier Division

MAV/tr
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TABLE A.1
OPERATIONAL CALENDAR
GEOTECHNICAL INVESTIGATIONS
BEAUFORT SEA, RICHARDS ISLAND AND CARIBOU CREEK, NWT

Friday March 4. 1994

08:00 » Scheduled departure from Edmonton to Inuvik; plane delayed.
10:15 * Depart Edmonton.
14:30 e Arrive Inuvik.

* Pick-up rental truck.

* Check into Finto Motor Inn

s Pick-up freight at Points North and transfer to field camp located at Arctic
Tire.

16:00 * Contact Continental Helicopters regarding possible March 5 charter.

s Fuel rental truck.
* Arctic Tire continue to prepare camp.

Saturday, March 5, 1994

08:00 * Awaiting call from Continental Helicopters regarding weather conditions.

10:00 * Pick-up supplies from various local stores.

11:45 « Received message from Continental Helicopters; unable to fly today due
to weather.

12:15 « Drive to Source 222 located south of Inuvik.

14:30 * Camp has been moved to the Tuk ice road.

Evening s Phone conversation with R.J. Gowan (DIAND)

* Telephone call from S. Blasco (GSC)
» Telephone call from D. Jamieson (MSD)
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Sunday March 6, 1994

07:30 .
10:40 .
10:45 .
11:45 .
12:40 .
12:45 .
13:05 )
15:15 .
16:00 .

.
17:30 .

Meet D. Jamieson (MSD) at camp; preparations on-going.

Camp begins moving north on Tuk ice road (loader, with fuel sloop, flat
deck, kitchen, utility and sleeper trailers in tow).

Arrange reconnaissance flight to Pullen Island, North Head of Richards
Island and Source 222 at Caribou Creek with Continental Helicopters.

Depart from Continental Helicopter’s hangar.

Arrive at Pullen Island.

Monitor Pullen #4 monument with GPS receiver.

Airborne, reconnaissance 6C-1, 6C-2, 4B-1 and Source 222.
Return to Continental’s hangar.

Fuel rental truck.
Check material availability at the Northern Store as requested by MSD.

Telephone call from D. Jamieson (MSD), camp presently at Bar-C.
Recent snowfall makes going slow. Plan to camp overnight south of
Kittigazuit.

Monday, March 7, 1994

08:00 s Make project logistic arrangements in Inuvik.
09:15 ¢ Phone call from D, Jamieson (MSD); plane coming from Whitehorse with
MSD freight on-board delayed in Whitehorse. Began clearing ice road to
North Head at 08:30.
10:30 s Unable to start rental truck.
L=
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13:15 ¢ R.J. Gowan (DIAND) arrives Inuvik.

14:00 » Pick-up air cargo for MSD.

14:30 » Meet R.J. Gowan at Inuvik DIAND office.

16:00 ¢ Meet with S. Blasco at Inuvik Research Centre.

17:15 e Pick-up repaired rental truck.

19:00 e Depart Inuvik for camp.

20:45 * Turn off Tuk ice road; heading to North Head.

23:30  Camp stops in position; loader still on route with fuel sloop.

March 8, 1994

08:00 e Making final camp arrangements.
 Loader and D6 cat widening ice road between camp and the Tuk ice road.

10:00 + Meeting with R.J. Gowan (DIAND) to discuss offshore borehole locations,
and program planning.

* Prepare field equipment.

13:00 e Depart camp to layout "New Prospect" boreholes located approx. 4 km
north of Pullen Island. D6 cat clearing access road to "New Prospect”
location.

18:30 o Access cleared to two borehole locations at "New Prospect" site, return to
camp.

19:05  Arrive camp, loader still working on ice road.

e MSD drill rig and drill container in camp.
20:45 ¢ Loader returns to camp.
21:30 ¢ D6 returns to camp.
=
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March 9, 1994

08:00 .
09:30 .
10:30 .
11:30 .
14:00 .
20:30 .
21:30 .
21:45 .
22:00 .
22:30 .

March 10, 1994

Leave camp; haul rig on low boy pulling drill shack behind.

Rig on-site at BH 11413-02 ("New Prospect" GS6-3-S).
Rig off-loaded; move to BH 11413-01 ("New Prospect" GS6-4-S).

Rig on location BH 11413-01. Auger ice hole to draw water. Auger ice
hole at borehole location prepare to drill.

Trip in HW casing,.
Recover last sample; trip out.

HW casing out of hole, rig down. Move all equipment to BH 11413-02
("New Prospect" GS6-3-S).

On location; prepare equipment to overnight on location.
Leave for camp.

Arrive at camp.

08:00 « Meeting to review MSD daily bills to date.
09:15 * Leave camp.
09:45 ¢ On location BH 11413-02 ("New Prospect” GS6-3-S). Preparation prior
to drilling on-going,.
11:45 * Trip in HW casing.
12:20 ¢ Recover sample #1
&
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18:40 ¢ Final sample recovered.

19:30 * All casing out of hole rig down, load drill rig on to low boy trailer.
Prepare equipment to overnight on location.

20:00 e Depart for camp.

20:30 ¢ Arrive camp.

March 11, 1994

08:00 .
09:00 .
10:30 .
12:15 .
20:45 .
21:15 .
21:45 .

March 12, 1994

Depart camp, travel to BH 11413-02 ("New Prospect" GS6-3-S).

Move rig on low boy, pull drill shack with loader to BH 11413-03
("Breaker’s Shoal PS2-1-S).

Drill rig and drill shack on site. Set up and prepare to drill.
Recover sample #1.

Recover final sample; trip out.

Drill secure, depart for camp.

Arrive camp.

08:15 * Depart from camp.

08:35 e On site at "Breaker’s Shoal" BH 11413-03.

09:00 * Move drill rig and ancillary equipment to BH 11413-04.

09:15 * On location; set up to drill.

11:30 * Recover sample #1.
P =
ebQ
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20:30 * Recover final sample, trip out.

21:00 » Leave for camp.

21:30 e Arrive at camp.

March 13, 1994

08:15 .
08:45 )
09:45 .
10:45 .
12:15 .
19:00 .
20:15 .
20:45 .

March 14, 1994

Depart camp.

On site at BH 11413-04. Rig move.

Move to BH 11413-05 "Permafrost” GSC-TSD.
On location set up to drill.

Recover sample #1.

Recover sample #16, trip out.

Depart for camp.

Arrive camp.

08:00 e High winds from the west; decide to attempt to travel to rig.
08:30 * On-site BH 11413-05.
* Too windy to attempt rig move, decision made to extend hole in
permafrost with NQ coring.
11:45 » HW casing set to 9.7 m.
12:45 * NQ core run #1; trial run to clear material in HW casing.
15:15 * End of borehole at 14.4 m after nine core runs. Trip out; secure rig.
=
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16:30 e Depart for camp.

17:00 * Arrive camp.

e Meeting with R.J. Gowan, discuss progress to date and schedule.

March 15, 1994

08:00 e Depart camp.

08:35 e Arrive at rig located at BH 11413-05.

09:15 e Begin rig move.

09:45 e On location BH 11413-06 "Non Permafrost", set up to drill.
11:00 e Auger hole through ice, trip in HW casing.

11:25 e Recover first sample.

18:30 e Recover final sample; trip out.

19:20 * Depart from drill site.

19:55 e Arrive at camp.

March 16, 1994

08:00 * Depart camp.

08:45 e Arrive at drill rig. Unable to start D6, tarp in and heat with master

heaters, repair blade on loader.

11:15 e Begin move from BH 11413-06 to BH 11413-07.
11:45 ¢ On location, set up.
12:50 * Auger ice hole, trip in.
=
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14:45 ¢ Recover final sample, trip out.

16:20 ¢ Begin move to BH 11413-08.

17:15 ¢  On location.

17:50 ¢ Trip in HW casing.

20:15 ¢ BH 11413-08 complete, trip out.

20:50 ¢ Depart for camp.

21:30 J Arri?e camp.

March 17, 1994

08:00 * Depart from camp.
08:45 * Arrive at drill rig located at BH 11413-08. Service drill rig. D6 clearing
access to BH 11413-09.
09:15 * Prepare to move drill rig.
09:30 ¢ Begin rig move.
10:15 » Rig on location BH 11413-09.
10:45 * Recover sample #1.
13:30 ¢ Recover final sample, trip out.
14:45 o Begin rig move to BH 11413-10.
15:00 * Rig on location.
15:45 ¢ Recover first sample.
18:15 » Borehole 11413-10 complete, trip out.
&5
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18:45 s Move rig to BH 11413-11.
19:00 * Rig on location, prepare equipment to overnight on site.
19:15 ~» Depart for camp.
20:00 * Arrive camp.
arch 18, 1994
08:00 * Depart from camp. High winds overnight created snow drifts along ice

road between camp and BH 11413-11. Loader clearing road with MSD
and EBA personnel following behind. '

09:30 o Arrive at drill rig.

10:15 * Auger ice hole, trip in HW casing.
.13:00 e Recover final sample trip out.
13:45 * Begin rig move to BH 11413-12.
14:15 ¢ On location, set up to drill.
15:25 * Recover first sample.

17:15 ¢ Recover final sample, trip out.
17:55 * Begin rig move to BH 11413-13.
18:30 * On location, pad cleared, set up.
19:15 * Depart drill site for camp.

20:00 * Arrive camp.
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March 19, 1994

08:00 * Depart camp.
08:35 * Arrive at drill rig which is set up on BH 11413-13, auger ice hole- and trip
in HW casing.
09:15 ¢ Obtain first sample.
10:50 » Recover final sample, trip out.
11:30 * Begin rig move to BH 11413-14.
12:15 e On location BH 11413-14, set up to drill.
15:10 ¢ Borehole 11413-14 complete, trip out casing.
15:45 ¢ Begin rig move to BH 11413-15.
16:00 * Rig on location.
16:45 * Trip in HW casing.
19:20 * Recover final sample trip out.
20:15 » Move drill rig to the location where low-boy trailer will pick it up.
20:30 * Leave site for camp.
21:00 * Arrive camp.
rch 1994
08:00 s Crew departs camp with low-boy trailer to pick up drill rig.
10:45 * Drill rig arrives on site at MR2 Island location, off load drill rig.
12:00 s Begin drilling BH 11413-16.
&5
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16:00 s Borehole complete, move to BH 11413-17.

17:15 * Begin drilling.

20:00 ¢ Trip out hollow steam augers.

20:15 ¢ Depart drill site for camp.

20:30 s Arrive camp.

March 2], 1994

08:00 * Depart from camp.

08:15 * Arrive at drilling located at BH 11413-17.

08:45 » Begin drilling with solid augers to advance borehole to 13.7 m below top
of ice.

10:15 * Thermistor string installed in BH 11413-17, move drill rig to next
location.

11:15 * Begin drilling BH 11413-18 using solid augers.

12:00 ¢ Borehole complete; trip out.

12:30 ¢ Rig move.

13:15 ¢ On location and set up at BH 11413-19.

14:00 * Begin drilling.

18:30 * Borehole terminated due to heaving sand; trip out.

19:30 ¢ Thermistor string installed, depart for camp.

19:50 ¢ Arrive camp.

e
ebq
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March 22, 1994

08:00 s Depart camp for drill rig located at BH 11413-19. Move drill to low bed
trailer and load; travel to Target 6C-2.

12:00 ¢ Rig arrives at Target 6C-2, off load.

13:15 o D6 cat arrives at Target 6C-2, clear snow drift to access shoreline.

14:00 ¢ Begin rig move.

14:45 ¢ On site BH 11413-20, set up.

15:15 * Begin drilling.

18:00 * End of borehole 11413-20.

18:30 e Begin rig move.

19:00 e Set up and ready to drill BH 11413-21.

20:00 o End of shift; depart for camp.

20:30 s Arrive camp.

08:00 * Depart camp for drill rig.

08:30 « Arrive at drill rig, continue drilling and sampling BH 11413-21.

12:15; e Complete BH 11413-21, trip out and move rig.

13:00 * Begin drilling and sampling BH 11413-22.

14:15 o Complete BH 11413-22.

15:30 ¢ On location BH 11413-23, begin drilling and sampling.
i
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17:00 » Borehole complete; move equipment to Target 6C-1.

19:30 ¢ On location Target 6C-1.

20:00 e Arrive at camp.

March 24, 1994

08:00 e Depart camp.

08:30 » Arrive at Target 6C-1, drill rig and ancillary equipment parked on ice
road. Move to Borehole 11413-24.

09:30 * Begin drilling BH 11413-24.

11:30 ¢ Borehole complete, move rig to BH 11413-25.

13:30 » Borehole 11413-25 complete, move rig to BH 11413-26.

14:30 * Begin drilling BH 11413-26.

16:45 e Borehole 11413-26 complete, move equipment to ic;e road.

17:30 e Depart from ice road to camp.

18:15 e Depart camp with truck & trailer to haul D6 cat back to camp.

March 25, 1994

08:00 ¢ Prepare for camp move.
08:45 * D6 departs pulling camp.
17:30 * On location at Skiff Point,
18:15 » Travel via snowmobile to conduct site reconnaissance.
&5
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20:15 e Arrive back at camp.

March 26, 1994

08:00 * Depart from camp via snowmobile to select access route to fravel to
Target 4B-1.

09:30 o Return to camp, prepare drill rig and D6.

11:00 * Depart from camp.

13:45 e Arrive on location BH 11413-27.

15:30 * BH 11413-27 complete, move rig to BH 11413-28.

16:15 o "White out" conditions, depart drill site for camp.

17:30 e Arrive at camp.

Travel from camp on snowmobiles to the drill rig and D6 which were left
overnight on location.

09:00 * Return to camp to drop off snowmobile to geophyéicist.
09:30 * Return to drill rig.
10:00 o Arrive at drill rig, rig is moving to camp due to cold temperature and
blowing snow. Dirill shack (shelter) was not moved to drill location.
12:00 o Arrive at camp; prepare to demob camp to Inuvik.
14:45 e Begin camp move.
15:45 ¢ Camp on Tuk ice road at approx km 140. Depart for Inuvik.
17:30 e Arrive Inuvik.
sl
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March 28, 1994

08:00 .
10:00 .
11:45

12:45 .
14:15 .
15:45 .
16:00 .
17:00 .
17:15 .
18:15 .
18:30 .
19:15 .

March 29, 1994

Demob EBA equipment from camp located on the ice road at Inuvik.

Make arrangements with Challenger to conduct post-mission survey.
Arrange with Continental Helicopters to conduct post mission survey.

Depart Inuvik for Caribou Creek. (Source 222).

Off load drill rig and D6 at Caribou Creek, move to borehole location.
Begin drilling BH 11413-28.

Complete drilling BH 11413-28,

Begin drilling BH 11413-29,

Complete drilling BH 11413-29.

Begin drilling BH 11413-30.

Complete drilling BH 11413-30.

Depart Caribou Creek.

Arrive Inuvik.

08:00 s Depart Inuvik.

08:45 » Arrive at Caribou Creek site, move drill rig to BH 11413-31.

10:00 e Begin 'drilling.

11:00  BH 11413-31 complete.

11:15 - ¢ Begin drilling BH 11413-32.
sl
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12:15 * BH 11413-32 complete. Move rig to low bed trailer.

12:30 * DIAND Land Use Officers on-site.

13:15 * Depart Caribou Creek.

14:00 o Brief meeting with M. Collie at DIAND office.

15:00 * Finalize bills with MSD.

March 30, 1994

08:00 .
13:00 .
14:00 .
19:30 .

March 31, 1994

07:45 .
08:45 .
19:50 .
20:45 .
21:15 .

Deliver soil samples and EBA equipment to Points North Transport.
Vic Hut (Challenger Surveys) arrives Inuvik.

Locate survey control movements in Inuvik, conduct post mission survey
at Caribou Creek site.

Survey complete, arrive Inuvik.

Depart Inuvik for Continental Helicopter’s hangar.

Depart Continental hangar to conduct post-mission survey.
Depart Target 6C-2 (Wallace Bay), return to Inuvik.
Arrive at Continental hangar, unload helicopter.

Arrive Inuvik.
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i
l April 1, 1994

09:00 * Depart Inuvik for Continental Helicopter’s hangar,
| |

09:30 * Depart hangar to complete post-mission survey at Target 6C-1, 6C-2 and
I 4B-1.
- 15:50 * Post-mission survey complete, depart Target 4B-1 for Inuvik.
I 16:35 e Arrive Inuvik airport.
l 18:30 * Depart Inuvik on AC Flight #8958.
l 22:00 * Arrive Edmonton International Airport.
i
i
|
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EBA ENGINEERING CONSULTANTS LTD.

GEOTECHNICAL REPORT
GENERAL CONDITIONS

Al USE OF REPORT AND OWNERSHIP

This geotechnical report pertains to a specific site
and development. It is not applicable to adjacent
sites nor is it valid for types of development other
than that to which it refers. Any variation from
the site, or development, necessitates a geotech-
nical review in order to determine the validity
of the design concepts evolved herein.

This report is not to be reproduced in part or in
whole without consent in writing from EBA
Engineering Consultants Ltd. (EBA). Additional
copies of the report, if required, may be obtained
upon request. Isolated information, logs of borings,
or profiles are not to be reproduced, copied or
transferred.

A.2 NATURE AND EXACTNESS OF
SOIL DESCRIPTION

Classification and identification of soils are based
upon commonly accepted methods employed in
professional geotechnical practice. This report
contains descriptions of the systems and methods
used. Where deviations from the system prevail,
they are specifically mentioned.

Classification and identification of soil and geo-
logic units are judgmental in nature as to both
type and condition. EBA does not warrant con-
ditions represented herein as exact, but infers
accuracy only to the extent that is common in
practice.

A3 LOGS OF BORINGS

The boring logs are a compilation of conditions
and classification of soils as obtained from field
observations and laboratory testing of selected
samples. Soil zones have been interpreted. Change
from one geologic zone to the other, indicated
on the logs as a distinct line, is in fact, transitional.
The extent of transition is interpretive. Any
circumstance which requires precise definition

of soil zone transition elevations may require
special evaluation.

A.4 STRATIGRAPHIC AND
GEOLOGIC SECTIONS

The stratigraphic and geologic sections indicated
on drawings contained in this report are evolved
from logs of borings., Stratigraphy is known
precisely only at the locations of the borings.
Actual geology and stratigraphy between borings
may vary from that shown on these drawings.
Natural variations in geologic conditions are
inherent and a function of historic environment,
EBA does not represent the conditions illustrated
as exact but recognizes that variations will exist.
Where knowledge of exact locations of geologic
units is necessary, it is cautioned that such deter-
mination requires special attention.

A5 GROUNDWATER CONDITIONS

Groundwater conditions represented in this report
refer only to those observed at the times recorded
on logs of borings, and/or within the text of this
report.  These conditions vary with geologic
detail between borings; annual, seasonal and
special meteorologic conditions; and with construc-
tion activity. Where instruments have been estab-
lished to record groundwater variations on an
ongoing basis, the records will be specifically
referred to. Interpretation of groundwater con-
ditions from observations and records is judg-
mental and constitutes an evaluation of circum-
stances as influenced by geology, meteorology
and construction activity. Deviations from these
observations, may occur. No other warranty,
express, or implied, is made by EBA.

A.6 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose
geologic materials to meteorological elements.
Many geologic materials deteriorate rapidly upon
exposure to climatic elements. Severe deterioration
of materials may be caused by precipitation and/or
the action of frost on exposures. Unless otherwise
specifically indicated in this report, walls and
floors of excavations must be protected from
elements, particularly all forms of moisture,
desiccation from arid conditions and frost action.




A.7 SUPPORT OF ADJACENT GROUND AND
STRUCTURES

Unless otherwise advised, support of excavation
walls, ground adjacent to anticipated construction
activity and of structures adjacent to the construc-
tion, must be provided. The support of ground
and structures adjacent to the anticipated con-
struction, with preservation of adjacent ground and
structures from the adverse impact of construction
activity, is therefore required.

A.8 INFLUENCE OF CONSTRUCTION
ACTIVITY

There is a direct correlation between construction
activity and adjacent structural performance. The
influence of all anticipated construction activities
should by considered by the contractor, owner,
architect and prime engineer in consultation with a
geotechnical engineer when the final design and
construction techniques are known. EBA provides
no warranty in respect to adverse circumstances
resulting from construction activity.

A.9 OBSERVATIONS DURING
CONSTRUCTION

Because of the nature of geologic deposits, the
judgmental character of the art of soil and found-
ation engineering, as well the potential of adverse
circumstances arising from construction activity,
observations during site preparation, excavation
and construction should be carried out by a
geotechnical engineer. These observations then
may serve as the basis for confirmation and/or
alteration of geotechnical recommendations or
design guidelines presented herein to the benefit
of the project.

A.10 DRAINAGE SYSTEMS

Where drainage systems are installed within or
around a structure, the systems which will be
installed must protect the structure from loss of
ground due to internal erosion and must be design-
ed so as to assure continued performance of the
drains. Specific design detail of such systems
should be developed or reviewed by the geo-

technical engineer. Unless otherwised specified, it

is a condition of this report that effective drainage
systems are required and that they must be con-
sidered in relation to project purpose and function.

A.11 BEARING CAPACITY

Design bearing capacities, loads and allowable
stresses quoted in this report relate to a specific
soil type and soil condition: Construction activity
and environmental circumstances can materially
change a soil condition. The elevation at which a
soil type occurs is variable. [t is a requirement of
this report that structural elements be founded
in and/or upon geologic materials of the type and
in the condition assumed. Sufficient observations
should be made by qualified geotechnical person-
nel during construction to assure that the soil
conditions assumed in this report exist in fact.

A.12 SAMPLES

EBA will retain all soil and rock samples for 30
days. Further storage or transfer of samples can
be made at owner expense upon written request.

A.13 STANDARD OF CARE

Services performed by EBA for this report are
conducted in a manner consistent with that level
and skill ordinarily exercised by members of the
profession currently practicing under similar
conditions. No other warranty, express or implied,
is made.



SYSTEM INTERNATIONAL UNITS

EXPRESSED IN TERMS OF

EXPRESSED IN TERMS OF

thermal conductivity

watt per metre kelvin

QUANTITY NAME SYMBOL OTHER SI UNITS BASE AND
SUPPLEMENTARY UNITS

SIUNITS
length maetre m
mass kilogram kg
time second 5
alactric current ampere A
thermodynamic temparature kalvin K
amount of substance mole mol
luminous intensity candela cd
SI SUPPLEMENTARY UNITS
plane angte radian rad
solid angle steradian sr
EXAMPLES OF S| DERIVED UNITS WITH SPECIAL NAMES
frequency hertz Hz 1/s s
force newton N m + kg/s? m-kg-§2
pressure, strass pascal Pa N/m? mt kg s?
enargy, work, quantity of heat joute J N-m m? kg s?
power, radiant flux watt w Jis mZ - kg 53
EXAMPLES OF §I DERIVED UNITS WITHOUT SPECIAL NAMES
velocity - lingar metre per second m/s ms!

- angular {radian per second) rad/s rad -1
acceleration - linear {metre per second) par sacond m/s? m: 52

- angular (radian per second) per second rad/s? tad -5 2
concantration {of amount of substance)} mole per cubic metre mol/m3 mal - m-?
dynamic viscosity pascal second Pa-s m' - kg-s!
moment of force newton metre N:m m? -kg- 52
surface tension newton per matra N/m kg« 52
heat flux density, irradiance watt par square metre W/m? kg 53
heat capacity, entropy joute per kelvin K m2 - 52 K1
specific heat capacity, specific entropy joule per kilogram kelvin J{kg * K} m2. g2 K
specific anargy joule per kilogram J/kg m? 52
W/(m - K) m kg sd-K1

OTHER UNITS PERMITTED FOR USE WITH SI

QUANTITY NAME SYMBOL DEFINITION
time minute min Tmin=60%
hour h 1h=3600s
day d 1d=286,400s
year a
plane angle degree * 1" =("/180) rad
minute ’ 1"=("/10,800) rad
sacond " 1" = {"/648,000) rad
area hectare ha 1 ha = 10,000 m?
voluma litre L 1,000L=1m3
temperature degree Celsius “C 0 C=27315" K
temperature interval 1C° = 1K’
mass tonne t 1t=1,000kg=1Mg
MULTIPLYING FACTOR PREFIX SYMBOL MULTIPLYING FACTOR PREFIX SYMBOL
1,000,000,000,000,000,000 - 1018 exa E 0.1=101 deci* d
1,000,000,000,000,000 = 10'3 peta P 0.01=102 centi* c
1,000,000,000,000 = 102 tetra T 0.001 = 103 milli m
1,000,000,000 = 10? giga G 0.000,001 = 10 micro u
1,000,000 = 108 mega M 0.000,000,001 = 102 nano n
1,000 =103 kile k 0.000,000,000,001 = 1012 pico P
100 = 102 hecto* h 0.000,000,000,000,001 = 1075 femto f
10=10 deca® da 0.000,000,000,000,000,001 = 10 '8 ao a
* ta be avonivd where possitig

2085
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SYSTEM INTERNATIONAL CONVERSIONS

AREA PRESSURE, STRESS or ELASTIC MODULI

1km? =3.861x 10" mi2 1 km?2 = 100 hectares 1 MPa =1.044 x 10*1 T,/ft2 [TSF] see note 4

1km? =2.471x 10*2 acre 1kPa =1.044 x 10-2 T,/ft2 [TSF]

1m2 =1.196 yd? 1kPa =1.450 x 107 Ib,/in? [psi]

1m? =1.076 x 10*1 ft2 1kPa =3.346 x 10" ft of water hydrostatic pressure of water

1 mm? = 1550 x 103 in2 see note 1 1Pa =2.089 x 102 Ib, /ft2 [psf] at 1ft. depth

DENSITY TEMPERATURE

1Mg/m3 =6.243x 10*" Ib_ /ft3 see note 2 °C =(°F-32)/1.8 0°C =273.15° K

1 kg/m3 =6.243x 102 Ib, /ft3 c’ =18F° 1C°=1K°

FORCE TIME

1N =2.248 x 10" Ib, 1Ms =3.171x 102 yr for one year equal
1ks =1.157 x 102 day to 365 days

HEAT 1s =3.171x 108 yr

ENERGY (E)

1kJ =9.478 x 10-* BTU (IST) 1BTU =252 cal

1J =2.388 x 10" cal (IST) VISCOSITY

HEAT FLUX (Q) DYNAMIC (n)

1W/m2 =3.170 x 10-* BTU/(ft2 - hr) 1Pa-s =1.000 x 10*3 centipoise

SPECIFIC HEAT CAPACITY (c) KINEMATIC (v)

1kJ/(kg-C°) =2.388x 10" BTU/(b, - F*) 1mm2/s = 1.000 cenistoke

THERMAL CONDUCTIVITY (k)
W/(m - C°) =5.778 x 10" BTU/(ft - hr - F°)

COEFFICIENT OF HEAT TRANSFER (c,) VOLUME
1W/(m2 - C°) =1.761x 10" BTU/(ft2 - hr - F°) see note 3 1m3 =8.107 x 104 acre - ft
1m3 =1.308 yd3
Tm3 =3.531x 10*1 ft3
LENGTH - Tm3 =2.200 x 10*2 gal (Imperial) 1m3=1000 L
1km =6.214 x 10-! mi (statute) 1cmd =3.520 x 102 floz see note 1
1m =1.094 yd 1cm3 =6.102x 102 in3
1m =3.281 ft
1mm =3937x 102 in
VOLUME RATE OF FLOW
1m3/s =1.901 x 10'' mgpd (Imperial)
MASS Tm3/s =3.531x 10*1 ft3/s
1Mg =1.1027T 1T =2000Ib,
1Mg =2.205x 103 Ib, Mg is equivilant to tonne
1kg =22051b,, COEFFICIENTS
VOLUME COMPRESSIBILITY OR SWELLING (m, or m,)
1 m2/MN; =9.579 x 102 ft2/T;
POWER CONSOLIDATION OR SWELLING (c, orc,)
1w =1.341x 103 HP 1 HP =550 ft - Ib;/s 1m2/yr =1.076 x 10*1 ft2/yr
Tm2/yr =2.949 x 102 ft2/day
1m2/yr =3.171x 104 cm?/s
HYDRAULIC CONDUCTIVITY (k)
1m/s =2.835x 10*5 ft/day see note 5
NOTES:

. The use of cm? and cm? for area and volume is permissible.

N

. To convert mass density (p) to weight per unit volume use:
F=ma,
ie. pMg/m3 x 9.807 m/s? = 9.807))

Mg m _ 9_807//\2
. m
kg,/m3 is not a valid Sl density unit.

- m3

w

. The inverse of the ‘coefficient of heat transfer” is “thermal

resistance’ or the ‘R’ value.

a

3 kg//rn? is not a valid S stress unit.

©«

. Hydraulic conductivity is a proportionality coefficient defined in

Darcy’s Law v - kw:f, where v - velocity of flow
95 oh .
— = hydraulic gradient

s

6. All conversion factors have heen rounded to four significant figures.

€BA Engincering Consultants Ltd. P




GROUP
I MAJOR DIVISIONS TYPICAL NAMES CLASSIFICATION CRITERIA
SYMBOLS
@ Wellcraded | ; ; o Cu=DgoDyp Greater than 4
w - {- @5
o 32 W | ixtares, icde or no fines TE| o0 e 1o
. = etween 1 an
. 3 5 &z ¢ DypxDgg
L lwsée| = i3
@ d E 9 2‘3 5 GR Poorly-graded gravels and gravel-sand 2 =0 Not meeting bath criteria for GW
a 2 :.; € J; c d mixtures, little or no fines =5 bg g 5
- & x 2290 5 -
' é ~|@ g §1§ ] . L §§ ] & Atterberg limits plot below ‘A’ line Atterberg limits plotting
zc ) s d - m GM Silty gravels, gravel-sand-silt mixtures 2 &' 8 = &| o plasticity index less than 4 in hatched area are bor-
B il @ z =] & ":'Ii) £ derline classifications re-
Z _g = = Ge Clayey gravels, gravel-sand clay mix- 3% g 2 'a Atterberg himits plat above A’ line quiring use of dual sym-
g 2 @ tures 5 and plasticity index greater than 7 hols
g g w é o B G, = Dgg/D1g Greater than 6
w » a Well-graded sands and gravelly sands, 2z 2
@ § % 3 E sw little or no fines é o § § C __(D3°) Between 1 and 3
L 5 g« | & 585 2 D1oxDgg
8 51, 55| = L
4 = wl Poorly - graded sands and gravell cZ 8 g . -
a < ] 'oorly - grade g y =
l 5 2 § 2 3 sP sands, little or no fimes B ggzg Not meeting both criteria for SW
B oc R a
a - o .
,-E 53 ) N g & Attarberg limits plot below ‘A’ ling Atterbery limits plotting
R 2y M Silty sands, sand-siit mixtures 3 é - or plasticity indux less than 4 in hatched area are bor-
ED @ SE % ﬁ o derline classifications re-
“|L<=T i “’é ) Atterberg limits plot abave ‘A’ line quiting use of dual sym-
@ sc Clayay sands, sand-clay mixturas - ﬁ and plasticity index greater than 7 bols
Inorganic  sitts, very fine sands, 60
7 ML rock flour, silty or claysy fine PLA_S.T“.:lTY CH.ART
> sands For classification of fine-grained
. < » 50| seils and fine fraction of coarse- S
@ E=0] N .
w & g Ee Inorganic clays of low to medium grained soils o cH /
- 2 2 =5 cL plasticity, gravelly clays, sandy clays, » Atterberg limits plotting n hatc_hed /
5 8 < 3 silty clays, laan clays w 40| area are borderling classifications u
& T . =) - &
8 5 ,“_"’ 5 § = requiring use of dual symbols o
o 2| = : fon of "A” ling: Pl « /
w ., @ Organic silts and organic silty clays |,>_ Equation of A’ ling: Pl « 0.73(LL - 20}
- oL > £ a0
- & of low plasticity [
g 2 cL
€ o P
E E w Inorganic silts, micaceous or diato- 20
Z 3 : § MH maceous fine sands or silts, elastic e / MH & OH
T = =5 silts /
§ © E c
Ir] [ =@ . , L, 10 =
= zE cH Inorganic clay of high plasticity, 7 I:-/
a EN fat clays 1 ML & OL
g 5% 0 . l
= ; OH Organic clays of medium to high a0 40 [11] 80 70 80 a0 100
@ -
I plasticity LIQUID LIMIT
Peat, muck and other highly organic *Based on the material passing the 3 in. {75 mm) sieve
HIGHLY ORGANIC SOILS T soils tASTM Designation D 2487, for identification procedure see D 2488
I ICE NOT VISIBLE VISIBLE ICE LESS THAN 50% BY VOLUME
GROUP GROUP
N YM s SUBGROUP DESCRIPTION
| SYMBOLS SYMBOLS SUBGROUP DESCRIPTIO | SYMBOLS 8YMBOL, GROUP DESC
l Nf Poorly-bonded or friable w Vx Individual ice crystals or inclusions .
N Nbn No excess ice, well-bonded . Ve lce coatinge on particles E
A
Nbe Excess ice, well - bondad . Vr Random or irreqularly oriented ice formations m
NOTE: Vs Stratiticd or distinctly oriented ice formations I
1. Dual symbols are used to indicate borderling or mixed
ica clamlfications
2. Visusl sstimates of ice contents indicated on borehole VISIBLE ICE GREATER THAN 50% BY VOLUME
logs + 5%
3. This system of ground ice description has been mod/- ICE + lca with soil inclusions
fiacd from NRC Tachnical Memo 79. Guide to the Sail Type
Field Doscription of Permafrost for Engineering \CE
Purposer . - .
ICE lca without soil inclusions
LEGEND (greater than 25 mm (1 in.} thick)
l soil [ ce )
2071/83




RESOURCE TARGET 6C-1




l GRANULAR RESOURCE EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO:  11413-24
TARGET "6C-1" DRILL: CME750 ¢/w CRREL CORE BARREL PROJECT NO: 0101-11413

l RICHARDS ISLAND, N.W.T. UTM ZONE: 8 N7726194.3 E530745.6 ELEVATION: 14.30 (m)

SAMPLE TYPE  [IlloisTuRstD [/] N0 RECOVERY SPT = A-CASING [l[]sHeeey uee [ core
—_ € o =
= o = SALINITY {ppt =

RE SOIL GROUNDICE | & B2 wsgerigoe, |E)

& DESCRIPTION DESCRIPTION | & |z 2| sl w0 ) &

I — 0 40 60 8
00 TORGANIC ROOT MAT Nf B F 00
. SAND (SM) - some silt, some clay, trace of | | || | i

l - gravel, homogeneous, fine grained, 20
F 10 uniform, damp when thawed, non 1] e RN E
s plastic, light olive grey Nbe, well bonded RN E 0

l - wet when thawed Vs trace T 2 o _____
20 — 60
- Vr Vs<5%, Ice lenses to 3mm| | | | i i iR F
30 =

l s - thick laminae, even, non parallel 0 3 : 100
=S T e O i 120

I 1 A A R ;

: £ 14.0
F o 4 i SIS T T A

' 50 - 160
; - curved, non parallel :

I oS Y N [ I CITIT TOTOF-SOVOF-DIVDE NP FIVORY IO IR OPE- SO0 ,:_.13_0
0 Nbe s | . — 200

l ..... ;"'22'0
:_ wr e b -

l - E 240
E I 6 ............ ; ......... E
oo END OF BOREHOLE (7.7 metres) | [ | | & ;__25’0

I E ............................................. E_ZB.O

' 90 E 300
: E- 320

l - 100
300

l F 110 £ 360

I E OO OV OO N S 350
C 120 :
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: MAV COMPLETION DEPTH: 7.7 m

+ |REVIEWED BY: MAV COMPLETE: 94/03/24
EDMONTON, ALBERTA Fig. No: 11413-24 Page 1 of 1
SA707705 1242°W




GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413-25

TARGET “6C-1"

DRILL: CME750 c/w CRREL CORE BARREL

PROJECT NO: 0101-11413

RICHARDS ISLAND, N.W.T.

UTM ZONE: 8 N7726331.2 £531124.9

ELEVATION: 10.10 (m)

SAMPLE TYPE  [IljDisTuRED /Ino recovery DX seT = A-CASING [Msteey g [J]core
£ o = SALINTY (ppt) m 3
= SOIL GROUND ICE g E W o (%) £
= é EL-' o i—
s DESCRIPTION DESCRIPTION | & [Z[Z| Mo % v &
‘ " 20 4 60 8
£ 00 [ORGANIC ROOT MAT — (300mm thick) N P E 00
: SAND (SM) - silty, some clay, trace of | L D] bbbt :
gravel, homogeneous, fine grained, 1 R 5’2'0
1.0 uniform, brown Nbn e dsdnd b 8
- SAND (SP/SM) - trace of silt and clay, E- 4.0
homogeneous, fine grained, uniform, Nbe 1] 2 - g
- mossive, wet when thawed, non Vi trace E 60
2.0 plastic, dark olive grey U TSNS S U NN VONE OO0 SO0 SO0 -
S s O WO O O O O 80
C . Nbe -
- - thickly bedded, curved, parallel, Tl 3 T L £
— 3.0 . —10.0
. continuous F
R U O DU OO0 U0 OO OO O _, o
R T O S S 0 :
: X 4 . - 14.0
- E 160
—s0 | | e F
E S E- 18.0
- 5| » 3
:-._5_0 ................ E 200
................................... 2_22'0
— 7.0 OO O :
: 240
C an I 6 [ - JO OO O SO St S S STIT E
- END OF BOREHOLE (7.6 metres) 2
— 8.0 f-260
; E 280
90 E 300
: E 320
:_. wel ] bbb 2 é
E L =340
2 I e v S e e e = 360
'_:' VPR TR SO DUNOR-TUR SOV SO OO SO E_ 380
- 120 E

EBA ENGINEERING CONSULTANTS LTD.

EDMONTON, ALBERTA

LOGGED BY: MAV

COMPLETION DEPTH: 7.6 m

REVIEWED BY: MAV

COMPLETE: 94/03/24

Fig. No: 11413-25

Page 1 of 1

94/07/05 1ZAPN




' GRANULAR RESOURCE EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO:  11413-26
TARGET "6C-1" DRILL: CME750 c/w CRREL CORE BARREL PROJECT NO: 0101-11413
' RICHARDS ISLAND, N.W.T. UTM ZONE: 8 N7725687.9 £531390.9 ELEVATION: 22.90 (m)
SAMPLE TYPE  [ljorsTurBED [/]No RECOVERY SPT £ A-casiNG [[[]steeey uee [ core
L = SALINITY (ppt) m =
i€ SOIL CROUNDICE | g [F\2|  wsumgon, |E
= e &
£ DESCRIPTION DESCRIPTION | & |z "F¢ 0 HP| 3
l " 0 40 60 80
- 00 [SAND (SM) - silty, trace of gravel, damp N F 00
- when thawed, non plastic, dark brown | 1 || i, -
- £ 2.0
l - I 1 . :
10 [SAND (SM) - some silt to silty, Nbe 2 [ PR B S R E v
- homogeneous, fine grained, uniform, E
l . wet when thawed, non plostic, dor’k | P PR -
- 2 olive grey — 6.0
- Vr 5% ' g
l 2 N PO VU U P O U O SO0 O S 8.0
- 10 Nbe 3 ° :
_— 1 R . A R I variranes s :_ 0'0
' E ™" | SAND (SM) - trace of silt and clay, thinly V<% ; !
- bedded, curved, saturated when | b Ladded ] I o
- thawed - 120
l j_ wl U et é
g ] 4 ;i 140
E Nbe ..... , E
I - : F— 16.0
__50 .......................................... E
é ................................. E_ 18.0
l - 1] 5 ] é
:_5_0 ....... z_ 200
I .......... ;m
7 s e e s o :
l - 1] 6 . 240
— go | E P . — 260
I SRR T T 0 280
[ Nbn T 7 . : :
l F oo |END OF BOREHOLE (8.6 metes) | | || I~ b
s F 320
I Y N AN R S S S S S S B s S :
E e e F 340
l 110 = 360
l E 38,0
F 120 RN
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: MAV COMPLETION DEPTH: 8.8 m
) + |REVIEWED BY: MAV COMPLETE: 94/03/24
l EDMONTON, ALBERTA Fig. No: 11413-26 Page 1 of |
4, 12:45PW




RESOURCE TARGET 6C-2




l GRANULAR RESOURCE EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO:  11413-20
TARGET “6C-2" DRILL: CME750 ¢/w HW CASING PROJECT NO: 0101-11413
l RICHARDS ISLAND, N.W.T. UTM ZONE: 8 N7723136.1 £532145.4 ELEVATION: 24.80 (m)
SaMPLE TYPE  [llDsTurseD [/Ino recovery D ser &= A-casinG [[[]sveey e []]core
£ w = SALINITY (ppt =
l i SOIL GROUND ICE = E w10 " (58). 40 st
o 2 1Z|Z | sustc MC. voup | &
b DESCRIPTION DESCRIPTION s 2 Z | " W
I "~ 0. 40 60 &
00 [ORGANIC ROOT MAT AND PEAT - dark orangish Nf F 00
s brown L 2
l E [ SAND (SP/SM) - trace of sil, fine 20
E 10 grained, uniform, non plastic, olive Nbe £
E grey | e 0
l - - massive, wet when thawed | | i r
- F 60
i_. 2.0 []: 200 oSO DO N SO O é
l : - 80
:— 30 S . E_ 10,0
l X SAND (SM) - some silt, fine grained, s . :
- uniform, wet when thawed, non | | A T | i s d oy b -
: plastic 120
l :— o | et é
» C 140
; T 4 {ie o do b é
l : E 160
—so | b et 2
l Vx<5% ;—15.0
:_ 6.0 1] 5 @ E— 20.0
: END OF BOREHOLE (6.1 metres)
l - 220
E_ X S N [ SNE N NN SOR UV FOOVPAUPYS POVOE HPOR NN SO DOOOF g
l - — 240
E— X R SN NN Y PROOS SOUSS SUREOPES YOPPY RNOS: SO SO SO . ;— 26.0
I 5 I O O O 250
. 5—9.0 _ ............... .......... “E 0
- 320
l T 1 S et St foe o S OO :
- F - 340
I 110 £-360
l : R a0
L 12.0 : E
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: MAV COMPLETION DEPTH: 6.1 m
l + [REVIEWED BY: MAV COMPLETE: 94/03/22
Fig. No: 11413-20 Page 1 of 1
S EDMONTON, ALBERTA ig. No g




GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:

11413-21

TARGET "6C--2"

DRILL: CME750 ¢/w CRREL CORE BARREL

PROJECT NO: 0101-11413

RICHARDS ISLAND, N.W.T.

UTM ZONE: 8 N7723017.1 E532307.6

ELEVATION: 23.70 (m)

SAMPLE TYPE  [oisTureED []no Recovery D spr = A-CASING ([ sHeeey st [ core
£ wi SALINITY &=
= SOIL GROUND ICE & E ; 0" (ggl)l © =
— § I a_ —
s DESCRIPTION DESCRIPTION | & \Z\z " ' ¥ &
- 0. 4 60 80
£ 00 | ORGANIC ROOT MAT N E 00
- SAND (SP) - trace of silt, homogeneous, UV OO U SO O -
- fine grained, uniform, damp, non - 20
- 10 plastic, brown ve5-10% L i
: - trace of fibrous organics, massive, Nbe, well bonded : E 40
. wet when thowed S0 O T 8 O ” =
C T 1 . : =
- C- 6.0
Foo | e :
(N O O O A A =80
- Nbn T 2| ' » :
—0 0 L — 100
E ......................... . ;_ 120
- Vx trace E
— 3 Y (N AN R INND Stk i St St St A S S S E
¥ 140
g SAND (SP/SM) - trace to some silt Non L3 '_‘ ............. :
Cso | e ;' 160
S T (N (R o o e o E 180
60 [} 4 » E 200
é ................................. .:;_22'0
:_h w!l L et g
Vetrace | || | P bbb - 240
- & I o ;
- 8.0 Nbn L fedeede b b — 260
L e o
:— 90 | e 4 ;_ 300
- T 6 |ttt s
[ 5 - 320
- 10.0 e :
g IR 300
-_:— 1.0 I 7 [ede . ........................ ;-— 36.0
E [END OF BOREHOLE  (17.1 metres) :
E R S R PO P T TLCTLr TIt ; 380
F 120 N T -
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: MAV COMPLETION DEPTH: 11.1 m
- |REVIEWED BY: MAV COMPLETE: 94/03/23
EDMONTON, ALBERTA Fig. No: 11413-21 Page 1 of 1

4707705 12:36P0




l GRANULAR RESOURCE EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO:  11413-22
TARGET "6C-2" DRILL: CME750 ¢/w CRREL CORE BARREL PROJECT NO: 0101-11413
RICHARDS {SLAND, N.W.T. UTM ZONE: B8 N7722988 E531705.5 ELEVATlON:.23.4O (m)

l SAMPLE TYPE  [DIsTuRBED [/Ino Recovery (X spr = A-CasinG [[]sHeeey et []]core

£ w = SALINITY (ppt =
I = SOIL GROUND ICE g E 5 o (§8)' w0 —
= s 2z &
s DESCRIPTION DESCRIPTION | & |22\ "Fe W ") %

I ~ 0. 40 60 80
-~ 00T PEAT (PT) AND ORGANIC SILT — very dark E 00
. brown to black Vs 407 W O O OO 1 ® i 2
- [SAND (SM) AND SILT — clayey, trace of ’ - 20
E 10 gravel, fine grained, uniform, dark | ||| iaiiod il ii g
olive grey Nbe 1l 2 o ;—4-0

' )
— 2.0 O T T e i 2

l X — wet when thowed, very dark grey E 80
é | 3 . : E
e 3 LU NRe T e USRS SORNE VU SO SOOPR PO - 100

l E ™ [SAND (SM) AND SILT (TILL) - clayey, trace Nbe 4 R

\ - of fine grained gravel, saturated L | ] fede b f
- \ when thowed, very dark brownish grey P F- 120
[ 40 |END OF BOREHOLE (3.5 metres) SR T WO W S S :

I C P © 40

' : - E-160
—so0 | bbb :

] E ............................... E-— 180
I 60 | L e E 200
I = 20

:_ wol!l b e E

I : - 240
2P e W O W 260

I S A e E 250

' ?9.0 .......... ..... E 0
E E 320

l T O = -

S e e R E 340

I f—n.o .............................................. 2—35.0
: RN

' E 120 P F
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: MAV COMPLETION DEPTH: 3.5 m

« |IREVIEWED BY: MAV COMPLETE: 94/03/23
| EDMONTON, ALBERTA Fig No. 1141323 Fog 1ol 1
94707705 12 38PM




GRANULAR RESQURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO: 11413-23

TARGET "6C~2"

DRILL: CME750 ¢/w CRREL CORE BARREL

PROJECT NO: 0101-11413

RICHARDS ISLAND, N.W.T.

UTM ZONE: 8 N7722379.4 E531181.4

ELEVATION: 18.00 (m)

94

SAMPLE TYPE  [JJoisTuRseD Lo recovery X st = A-CASING [MJsHewey use [ core
— g o
€ o = SALINITY (ppt =
= SOIL GROUND ICE g E W 10' ) (gg)l o =
o £ &S| e me voun | &
& DESCRIPTION DESCRIPTION s 23| - =
- 0 40 60 8
E 00 | SAND (SM) - some silt, trace of gravel, F 00
- ) ) \ . Nf =
- fine grained, uniform, moist when | (] i i C
. thawed, non plastic, olive brown . - 20
;_‘-0 - homogeneous, massive, wet when e T R e iy
thawed, dark olive grey i 2 gl b E i .
- E 60
T8 N T T e o o e e S i £
C . Nbe T 3 U -
- SAND (SP/SM) ~ trace of silt and coarse | ||| bbb £~ 8.0
A fibrous organics, wet when thawed,
;_3_0 non plastic o P R o 8 E 100
E Vx 30mm JOUVS FOVUUE OSSO SO SO OO E
: Nbe 120
E_ w | bbb g
E u 5l ® ;— 14.0
i so | e etedandon ;;“ 16.0
Vr 25%, vertical ice lense -
. 20mm thick. | | | |iedededdesdodode. E 180
;_5_0 T 6 |..i. @b b 2_20.0
- V5% L i
- - 220
:_ 70 0 bbb e c
s E 240
. 1 7 ) :
- 80 END OF BOREHOLE (78 metres) | i =260
S e o e W o 250
E_ 9'0 ........................ ;
u  30.0
: E 320
00 peeerebebededideden g
L =340
f_n,o .................................................. ;—36.0
g SR SOUE: SUUDS UUDN SRS N FOUUR: SU: SO f—38.0
E 120 : £
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: MAV COMPLETION DEPTH: 7.8 m
+ [REVIEWED BY: MAV COMPLETE: 94/03/23
EDMONTON. ALBERTA Fig. No: 11413-23 Page 1 of 1

12:40PM




RESOURCE TARGET 4B-1




I GRANULAR RESOURCE EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO:  11413-27
TARGET "4B-1" DRILL: CME750 ¢/w SOLID FLIGHT AUGERS PROJECT NO: 0101-11413
RICHARDS ISLAND, N.W.T. UTM ZONE: 8 N7704050.7 E538232 ELEVATION: 22.80 (m)

I SAMPLE TYPE  [J0isTuRBED [/INo Recovery DX sPT = A-casiNG (MsHewey e [J]core

P s llo ~
E " = SAUNITY (ppt =

l g SOIL GROUND ICE = E Ly 0% (53). 40 -

: — ' é Tl o

2 DESCRIPTION DESCRPTION | § EF[nee w  wm| b

l 0 40 60 80
- 00 hORGANIC ROOT MAT - (100mm thick) NFrozen 00
: SAND (SP/SM) - gravelly, trace of sit, |\ W | i PG oii i 2

l - fine to coarse qrained, subrounded 1 e =20
E 10 gravel, fine to coorse grained sand, | | WM i i i i i i il 2
. damp when thowed, non plastic, brown E. 40

I - coorse grained gravel, occasionol | | K | E—so
[ 90 cobbles 2|8 b E

I 5 T O OO0 O O - 80
i 5

I 30 Lsanp (SP/SM) - some silt, trace of gravel, | | g | iUii - 100
- fine to coarse grained sond, fine 3 L0 SO O O OSSO s
' grained gravel, non plastic — 120
:_ ! edededididesdendendond . E
. - 140

I :_ 5.0 4 @5 e g ;_ 160
Y S W W 160

I ;_ 0 | 0 feeeeedebebdsdidens . ;_ 200

E E 5 7 NS SUUUN-FOUUON- POV SN S é

I - — trace of clay 220
- 70
- - 240

l Encountered ice lenses | e |G i ETTRTIRT E
F oo between 7.6 and 9.9 metres 6 NEEEERy ‘2_25_9

l L N O S W 250
E 90 5 O v ST W T -

I s - some silt, some clay, trace of gravel : — 300
E 71 L TP VU0 A0S .
¥ : — 320

l -~ 100 [END OF BOREHOLE (9.9 metres) Rt o S o S
: Note: Unable to determine ground ice P E 340
: conditions/content due to driling | b p o EEETETTTT F

I F method used to advance borehole. c
C ol o T Ty R L e de - 360
é ..... e ,E_ 380
l - 120 -
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: MAV COMPLETION DEPTH: 9.9 m
+ |REVIEWED BY: MAV COMPLETE: 94/03/26
| EDMONTON, ALBERTA Fig No. T1413-27 Poge T ol 1
FTOTTS VI =




APPENDIX C

SUMMARY OF LABORATORY TESTING
AND PARTICLE SIZE ANALYSIS




X s
A U o B B U N0 A an S aE N AaE B AR B B e e

0101-11413 6/28/94
LABORATORY TEST SUMMARY
Borehole  Sample Sample Interval Moisture  Salinity Liquid Plastic Plasticity LsC Clay Silt Sand Gravel
Number from to Caontent Limit Limit Index Classification

{m) {m) (%) {ppt) __ (%) (%) (%) {%)
11413-20 1 1.07 1.22 24.2 SPSM - 7.9 92.1 0.0
11413-20 2 1.83 1.98 21.3
11413-20 3 3.20 3.35 24.4 s - 18.4 88.6 0.0
11413-20 4 4.42 4.57 19.4
11413-20 5 5.99 8.15 25.8
11413-21 1 1.52 1.68 25.3 S - 2.9 97.1 0.0
11413-21 2 2.74 2.90 16.2
11413-21 3 4,50 4.65 20.5 SP/SM - 10.0 20.0 0.0
11413-21 4 5.94 6.10 21.8
11413-21 5 7.62 7.77 19.2
11413-21 6 9.45 9.60 21.5
11413-21 7 10.97 11.13 23.3
11413-22 1 0.31 0.48 54.2
11413-22 2 1.22 1.37 25.5 24.9 36.2 38.2 0.7
11413-22 3 2.59 2.74 26.4
11413-22 4 3.20 3.35 32.3 23.8 35.6 39.5 1.1
11413-23 1 0.31 0.91 17.5 a - 13.9 77.2 8.9
11413-23 2 1.37 1.82 23.2
11413-23 3 2.13 2.29 24.6 SPSM - 8.9 23.1 0.0
11413-23 4 3.05 3.20 25.5
11413-23 5 4.27 4,42 23.2
11413-23 6 5.87 8.02 18.9
11413-23 7 7.62 7.77 20.7




A

0101-11413 6/28/94
LABORATORY TEST SUMMARY
Borehole  Sample Sample Interval Moisture  Salinity Liquid Plastic Piasticity usCc Clay Silt Sand Gravel
Number from to Content Limit Limit {ndex Classification

(m) {m} (%) _(ppt) (%) (%) {%) (%)
11413-24 1 0.76 0.91 8.7 10.9 16.2 72.0 0.9
11413-24 2 1.45 1.60 28.8
11413-24 3 3.05 3.20 24.6 9.8 11.2 79.0 0.0
11413-24 4 4.50 4.85 26.3
11413-24 5 8.10 6.25 24.7
11413-24 ) 7.54 7.70 271
11413-25 1 0.76 0.91 13.8 12.1 22.5 64.7 0.7
11413-25 2 1.45 1.60 26.9 SPiSM 2.7 4.8 92.5 0.0
11413-25 3 2.82 2.97 25.7
11413-25 4 4,19 4.34 21.7
11413-25 5 5.79 5.94 21.2
11413-25 B8 7.42 7.57 19.3
11413-26 1 0.61 0.91 i4.8 - 21.4 71.2 7.4
11413-28 2 1.07 1.22 24.5
11413-26 3 2.74 2.90 25.1 av 4.4 9.0 88.6 0.0
11413-26 4 4.12 4.27 24.7
11413-28 5 5.84 5.79 24.1
11413-26 6 7.24 7.39 24.4
11413-26 7 8.89 8.84 21.9
11413-27 1 0.31 1.22 4.7 SP/SM - 5.3 80.9 33.8
11413-27 2 1.52 2.29 18.2
11413-27 3 3.05 3.81 20.1 SW/SM - 10.0 84.2 5.8
11413-27 4 4.57 5.33 23.2
11413-27 5 6.10 6.86 23.3 M 5.3 14.5 78.2 2.0
11413-27 2] 7.62 8.38 23.1 ,
11413-27 7 9.14 9.91 24.8 14.1 17.8 83.9 4.2




EBA File No. 0101-94-11413 Page 1 of 1
PARTICLE SIZE DISTRIBUTION ANALYSIS SUMMARY

Borehole Depth Percent Passing
Number from to 50 25 19 12.5 9.5 | 4.75 2 0.85 | 0.425| 0.25 | 0.15 | 0.75 | 0.03 [ 0.02 [ 0.01 | 0.009 | 0.006 | 0.003 | 0.001
mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm

{m) m) | e 1o | o) | 1o | o) | o 4 () | o) | (e | () | e | (o) t () [ Ce) § Ch) [ ) | () | (k)

11413-20 | 1.10 1.20 | 100.0 t00.¢ 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.0 7186 7.9
t1413-20 | 3.20 3.40 | 100.¢ 100.0 100.0 100.0 100.0. 100.0 100.0 100.0 99.9 98.1 66.4 13.5

11413-21 1.50 1.70 | t00.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.6 21.5 4.7 2.9
11413-21 | 4.50 470 | t00.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 88.8 39.5 10.0

11413-22 | 1.20 1.40 { 100.0 100.0 100.0 100.0 100.0 99.3 990 98.6 97.8 95.2 81.1 6t.2 50.3 43.4 35.8 31.7 27.7 19.8 13.5
11413-22 { 3.20 3.40 | 100.0 100.0 100.0 100.0 100.0 98.9 98.4 97.6 96.8 94.2 79.29 594 484 416 35.0 29.4 25,9 20.0 13.4

11413-23 | 0.30 0.90 | 100.0 100.0 100.0 100.0 983 911 85.3 80.1 75.7 67.9 36.2 14.0
11413-23 | 2.10 2.30 | 100.0 100.0 100.0 100.0 100.¢ 100.0 100.0 100.0 99.8 88.0 41.5 6.9

11413-24 | 0.80 0.90 { 100.0 100.0 100.0 100.0 99.2 931 99.0 98.9 988 97.4 57.0 27.1 20.5 17.0 14.5 1341 12.1 8.8 6.1
11413-24 | 3.00 3.20 | 100.0 100.¢ 100.¢ 100.0 100.0 100.0 100.0 100.0 100.0 98.4 59.4 21.0 14.3 12.7 12.1 11.1 10.5 8.9 5.1

11413-25 | 0.80 0.90 | 100.0 100.0 100.0 100.0 100.0 99.4 99.3 98.2 98.9 95.5 59.8 347 268 22.4 17.8 15.8 13.7 8.3 5.8
11413-25 | 1.40 1.60 | 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 94.7 31.2 7.6 5.1 4.4 4.0 3.5 3.2 2.2 2.1

11413-26 | 0.60 0.90 | 100.0 100.0 100.0 100.0 96.2 92.7 89.8 87.2 852 81.7 57.0 21.5
11413-26 | 2.70 2.90 | 100.¢ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 95.8 47.6 13.4 9.8 6.8 6.0 5.4 4.8 4.0 3.2

11413-27 | 0.30 1.20 | 100.0 90.2 876 80.2 750 66.2 58.3 48.4 383 14.6 8.2 5.4
11413-27 | 3.00 3.80 | 100.0 100.0 100.0 100.0 98.7 94.2 87.0 70.7 387 17.5 12.9 10.1
11413-27 | 6.10 6.90 | 100.0 100.0 100.0 100.0 100.¢ 98.0 952 905 753 45.7 30.5 19.8 15.1 11.8 9.1 7.6 6.0 4.4 2.4
11413-27 | 8.10 9.90 | 100.0 100.0 100.0 100.0 96.9 959 899 861 76.3 55.5 40.8 319 2741 236 200 17.6 15.4 11.4 8.3

EBA Engineering Consultants Ltd.



RESOURCE TARGET 6C-1




EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS

CLAY SILT

SAND GRAVEL
FINE [ MEDIUM __COARSE FINE [ COARSE

U.S. STANDARD SIEVE SIZES
{30 s phofs [}

r—— e e —

oo o s | 35 151 152 3
A T :

i -
i
l OI- . : | lili léal; | | ,
0.0005 0.001 0.002 0005 001 0.02 005 0. 0.2 0.5 1 5 10 20 50
GRAIN SIZE — MILUIMETRES
RIPTION

l BOREHOLE DEPTH DESCRIPTIO )

SYMBOL CLAY | SILT | saND |GRaveL| Cu Ce | US.

NUMBER (m)
7% % % %

' s 24 0.80 - 0.90 109 . 162 720: 09| 378 i 103 : SM

—e 24 3.00 - 3.20 98 : 112 790 0.0 28.2 10.5 SM

w——a 25 0.80 - 0.90 12.1 225 ¢ 647 i 0.7 427 4.4 SM
l — )5 1.40 - 1.60 27 48 925 00| 24 1.3 | SP—SM

— 26 0.60 - 0.90 21.4 N2 74 3.0 10 : SM

o—o 26 2.70 - 2.90 44 90 866 00| 49 20 . SM
' Project: 101-11413 Dote Tested: 94/04/21 BY: MH

Tesled in accordonce with ASTM 0422 unless otherwise noted.
ta presenled hereon is Tor The sole use of The The tesling services reporled herein hove been performed by an EBA Technicion To recognized
Be held b, for use mode ol s ropor Oy dry  Include o remesenl gt ietprelaton of opmon of shecsicalon comphonee or materiy ¢

l other porty, with or without the knowlegqe of £ suitability. Sh%tﬁzeen:i?\ze;rinq leerpretotionpbemrequireg? EBA wilt ;rovideoi(c:pgn wglteen request. _’E




EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND CRAVEL
CLAY SILT FINE___ 1. MEDIUM [COARSEl FINE | COARSE

U.S. STANDARD SIEVE SIZES
J200  fioo Js0 oo o fe pofs  f4 IS5 51 152 3 6
100 T T 7

" ,_ ol Lt
. RN
. | NN . e
. iR i "

50

PERCENT SMALLER

40

30

0] N DRSS S SO bbb d e ol O USSR VO SO SOOPN- SO I S S

05 01 02 05
GRAIN SIZE — MILLIMETRES

0005 0.000  0.002 0.005 10 20

SYMBOL BOREHOLE DEPTH DESCRIPTION N . Lo
NUMBER (m) CI%AY ng SA7ND GRI;VE[_ S

— 24 0.80 - 0.90 109 ¢ 162 : 720 0.9 37.8 10.5

Project: 101-11413 Date Tested: 94/04/21 BY: MH

Tested in occordonce with ASTM D422 unless otherwise noted.
ta presented hereon is for the sole use of the The testnqg services reporied herein have been performed by on EBA technician to recognized
stipulated client. EBA is not responsible, nor ean industry stondards, unless otherwise noted. No other warranty is made. These data do not A
be held ligble, for use made of this report by an inciude or represent any interpretation or opinion of specification compliance or material _‘E
other party, with or without the knowledge of E suitability. Should engineering interpretation be required, EBA will provide it upon written request.

0 T T T
0.0 0.01 0.02 0 2 5 50




EBA FEngineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND CRAVEL
CLAY SILT FNE T MEDUM TCORRSEL _FINE__ | COARGE

U.S. STANDARD SIEVE SIZES
00 100 l§0 40 §30 J20 6 hofs L 375 J5 1 1:5 2 3 6

100

[14] (RE Rt 2 R T AR S [ S R

70 A iR ) il .. U NS RN VO SORTOUOUN IV NOPPOURRN NUSNRUURRONS SO N ....... A ...................

g0} bbb JUCY PRV SUNURUNNN SUURUDPUY UV JOURIE SR SO O SN RSN SN P SR .....

| e i ........... O SN S—

PERCENT SMALLER

40]-dedei

20 i z z

wn—
-
(=)
=]
[=3
b

05 01 02 05 :
GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH DESCRIPTION C C
R BRI (m) CLAY | SILT | sanND |GRaveL| Cu ¢ U.S.
% % % %

— 3.00 - 3.20 98 ¢ 11.2: 790 0.0 28.2 10.5

Project: 101-11413 Date Tested: 94/05/09 BY: IS
Tested in accordance with ASTM D422 unless otherwise noted.
ata presented hereon is tor the sole use of the The testing services reporied herein hove been performed by an EBA techmician to recognized .
stipulated client. EBA.is not responsible, nor con industry sfandards, unless otherwise noted. No other warranty is made. These data do not A
be' held fiable, for use made of this report by an include or represent any interpretation or apinion of specification complionce or material -IE
other porty, with or without the knowledge of E suitability, Should engineering interpretation be required, EBA will provide it upon written request.

0
l 00005 0001 0002 0005 001 002 0




l EBA Engineering
. PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE__ T MEDIUM _[COARGEL FINE COARGE
' U.S. STANDARD SIEVE SIZES
100 200 100 J60  J40 ‘_3_0 j20 f16  hojs 315 51 15 3
/
l 90 e / ...............................
1| /
- 7] EE025 3L SUSURRRUPRINE SUUURRR OUNN: SV U0V 9053 JODVUUPUUOPUOE JUUDUUUR OPUN SUOL 00 09 NSDUUISURRIIN I SNSUOS SIPHUPIN IOYPUOT IOVOVOr JOVOU: OROPus Y NVPISSRTRORNY 'RSSROG SPPRSPRSS! SRS SPRSO SORPY SRR
I E 60 SO O e e Y NYRTITY 'TTLTTTTTTTTTF [TPTOPIPLIIRY APPPE PEPPPPP .: .....
NGRNNE¢) S8 00 FUSPROORRRE SRR OPPE S 00004 1 OVOVRIORROS: PP OO0 SO0 0 0§ SSPRORY A SOROUIRE SSOPOONR WOOPP UOT URSS SFFRTR: WF SSRGS SRSRSOORE SRR
]
l 5 : :
-oT)| B g / S
// .........................
' 30 o
/
20 O L PP SRR O D P I8 // ..................................................................................
/”/
' 1| IS SE S S SRt 35 8.1 EUUUOOR SUUNNN SN SO U 0 RN HOUUOUA: YWVVVVVUN FPDOO VO PIOS SYPRIOTN IOV HOPSOOOORIN SURIRSSPOVORY SNRRRRPON OON WU SOUC SUORO00 SOOI
el ik
0 E
. 00005 0001 0002 0005 001 002 005 01 02 05 1 i 0 2 50
GRAIN SIZE ~ MILLIMETRES
CRIPTION
' BOREHOLE DEPTH DES S.C
SYMBOL CLAY | SILT | SAND |GRaveL| Cu Ce | Us
NUMBER (m)
l % % % %
—i 25 0.80 - 0.90 12.1 22.5 i 647 0.7 42,7 4.4
Project: 101-11413 Date Tested: 94/04/21 BY: MH
l Tested in occordance with ASTM D422 unless otherwise noted.
ta presented hereon 1S for the sole use of the The 1esling services reporied herein have been performed by an EBA Technicion [o recognized
fe el e e R IS P a E o
I other party, with or without the knowlegge (57 EBX suitability. Sh%uld engin{ering enlerpretationpbe requireg. EBA will provige it upon written request. _E




EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND CRAVEL
CLAY SILT FNE T MEDIOM  JCORRGEL _FINE__ | COARSE

U.S. STANDARD SIEVE SIZES
J200  f100 f60 40§30 Joo s Jrogs  J4 35 751 152 3 6

100

90 I .. ‘ ......... e T

[ IRy

[i10] B0 % & ATTEICIRIRNS . : . I SN - T RN

50F - iebedreeien I TP JON SO ST

PERCENT SMALLER

40 g

30755 i JON TR WO - S R SUNINE S JUOC U RSN SUUDUUUOY AU R SRS SUTPRY:- FUTPPPRIE FAT- SSPPRRRMRRRISY RTREARTIY-OTSVTRTTITIO! PETPP-DRPRISTE TRRLE SUCTVRT TEVTILIVILEN

i A
A

0
0.0005 0001 0.002 0005 001 002

05 01 02 05 1
GRAIN SIZE - MILLIMETRES

BOREHOLE DEPTH DESCRIPTION C
SYMBOL CLAY | SILT | SAND |GRAvEL| Cu Ce U.S.
NUMBER (m) z L 4 A

— 23 1.40 - 1.60 2.7 48 ¢ 925 0.0 2.4 1.3 i SP/SM

Project: 101-11413 : Date Tested: 94/04/21 BY: MH

Tested in accordance with ASTM D422 unless otherwise noted.
to presented hereon is Tor The sole use of the The testing services reported herein have been performed by on EBA technicion 1o recognized
stipulated client. EBA is not responsible, nor con industry sfandards, unless otherwise noted. No other worranly is made. These data do not y N
be held liable, for use made of this report br an include or represent any interpretation or opinion of specification complionce or material !'E
other party, with or without the knowledge of EBX suitobility. Should engineering interpretation be required, EBA will provide it upon written request.
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I A Kngineering
l PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FNE 1 MEDIOM JCORREL _FINE | COARSE
' U.S. STANDARD SIEVE SIZES
100 J00  f100 #60 0 J0 fof16 fofs  f4 35 751 152 3 6
/
l ; /
90 SO SUROVUU UUVS- U0 OV VO OF I OUUPRVOOOR SOV A S
..--"'""'.-'.“—
' gol- eerereerend R I 2 £ SR S . / . .
70 R . / : ¥ SN SRR FOTOIVIIOUNY IR PN .
' e 60 5 T / i ..
2 5p Grereeee s SUUURURN O O 2 NN AU FUUDV: VOO 0 01 USSR A HURVOUOOS SOPDPU NP SRS JURMS SUVOOUOUNY I SOUN
| /
]
i 40 : :
' 30 : bbb bbb b e e e b .
20 : G bbb e e d e e e e b
' 10 RS S T . SRS MR SOUUE ORS00 Wk : SN RS
' 0 | T T T f T J
0.0005 0.001 0.002 0005 001 002 005 01 0.2 0.5 1 . 5 10 20 50
GRAIN SIZE —~ MILLIMETRES
DESCRIPTION
l SYMBOL BOREHOLE DEPTH CRIPTIO c C US.C
NUMBER (m) CLAY & SILT [ SAND | GRAVEL u ¢ e
' 4 % %
—i 26 06 - 09 21.4 71.2 7.4 4.6 1.5
. Project: 101-11413 Date Tested: 90/04/19 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
ota presented hereon is Tor the sole use of the ihe teslm? services reported herein have been performed by an FBA echnicran 1o recognized
e e bl fof 1. e i e o by e o e malohon o sbion of SyeTcOlon compionce of Mt [
I other party, with or without the kn:wlegge of [ Isuitabilit(;r gi%rmegn;ngriw Fzl'-lerpretcltianpbe req‘tnireg, EBA will provide it upon written request. _’E




EBA Engineering

' PARTICLE SIZE — ANALYSIS OF SOILS
‘ SAND GRAVEL
| CLAY SILT FINE 1 MEDIOM JCOARSEL FINE | COARGE
l USS. STANDARD SIEVE SIZES
’ 100 f20 oo feo 0§30 f0f16 hofs 44 s 51 152 3 6
I gc e Gernadaa]ad [ SO DU JPULRNY AT /
I BO earaans FUUUY S-SR IR SUUTUIT SUUU DR F R NS RI S I S P T TITL TITTTIITEe
70 P O AP e RS- RS- - O - SO DU SR SR S IRRVRUPUPR- TP FRP SERPFRNNN BESRISY PRRRPRY POPPRY POTYTTITT CEFERERSRRREEESY STEECLEEVPPRF TR
l 2 60} R . JURSR SV SRRV SUUUTURIRY IO DUVUUUROPPOTS SIS
N T+ (00055 HUUROUN SO . R (PSS EUUOUOUIRY S
' z
& ap|ididdon : AL TR 5 TOVUVOON ORI SONRURNN (U OO SO0 S
g | JHTT AR e
20k-bedd b . : i . / ...... U0 TOUUOS RS SRR A SURUVOVIU SOOTOPRIE S
' [10] IR0 25 S SOPUOVOYON. P , ,_-r:f':f- ............................................
IR RESII .
l 0 : T T — T é T T
0.0005 0.001 0.002 0005 001 002 005 0.1 0.2 05 1 . 10 20 50
GRAIN SIZE — MILLIMETRES
DESCRIPTION
\l SYMBO BOREHOLE DEPTH C US.C
YMBOL CLAY | SILT | SaND {GRAVEL| Cu ¢ 3.
NUMBER (m)
l % % % %
— i 26 270 - 290 4.4 90 : B6.6 0.0 49 2.0 SM
' Project: 101-11413 Date Tested: 94/04/21 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
ata presented hereon s Tor the sofe use of the The (eslm? services reporied herein hove been performed by on EBA technicion to recognized
B by e fetamoton 0 ohmion o Spercion complones of meteil Py
l other party, with or without the knowlegge of E :m:itgbﬁity. Sh%ul:le:n;:);ering pinlerpretationpbe requireg‘.a EBA will provige itc:pon written request. __‘E
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND CRAVEL
CLAY SILT ANE T MEDIOM  JCOARSEL _FINE__ | COARSE
.S. STANDARD SIEVE SIZES

100 f200  J100 Je0  Jeo 30 J20 he 10
B .'_:.:—

90_.

80 P

10}~

60 -

PERCENT SMALLER
s

40
30|44 ko] A TR B By S —— bbb . :
20]-5- 4k i L - b N mE . —

ARERE A e i OO O S T —

0 S . S H N i i : H : : : H
00005 0001 0002 0005 001 002 005 01 02 05 1 : 5 10 2 0
GRAIN SIZE - MILLIMETRES

RIPTION
YMB BOREHOLE DEPTH DESC ¢
SYMBOL CLAY & SILT | SAND |GRAVEL| Cu Cc | US.
NUMBER (m) K y o
— < 110 = 1.20 79 | 921 00| 18 10 : SP-SM
* ¢ 20 320 - 340 13.4 : 866 : 00 2.5 1.2 SM
—u 7] 150 - 170 2.9 © 97 0.0 1.9 1.2 SP
s 21 450 - 470 10.0 £ 90.0 0.0 2.6 1.1 ¢ SP-SM
. 22 1.20 - 1.40 249 362 @ 382 0.7 - -
0. 27 320 - 3.40 238 356 3951 11 - -
o—o: 23 0.30 - 0.90 13.9 © 7720 89 3.6 1.2 SM
e—a 2] 210 - 2.30 6.9 - 931 00 2.3 1.0 i SP-SM
Project: 101-11413 Dote Tested: 94/04/08 BY: MH
Tested in occordonce with ASTM D422 unless otherwise noted.
olo presented hereon s Tor The sole use of The The lesling services reporled herein have been performed by an EBA Techmition To recognized
Beveld bl fo wse Tade ot reror by any it o sepresen sy erpetoion o apian of speciaton complionce or molarol ¢
other porty, with or without the knowledge g’ EBX ?.ﬁtgbﬁaty. Sh%ruld enginzering %nterprelotionp‘be requiregf EBA will provide it upon writlen request. _’E
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§ A Engineering
I PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
A CLAY SILT FINE T MEDIUM _JCOARGEL _FINE | COARSE
. US. STANDARD SIEVE SIZES
100 . 20 oo }63___}40 §30 §20 l!s fuofs 4 375 75 1 152 3 6
g | 4 [EN] R O
l 80} A //
70 chednbdesedeeedo s decdedei e,
l/ g 60 ' | R B S
50 b
I |
&
- 40
1 |- [
1) ISR 000 SUUUURURRUR SUR SURME SO IO S N 9 SOUOUROOOOO / ...................
l 10 / ......
0 : : :
l 00005 0001 0002 0005 001 002 005 01 02 05 1 ! 0 2 50
GRAIN SIZE — MILLMETRES
' symgoL|  BOREHOLE DEPTH | DESCRIFTION ”
NUMBER (m) CLAY & SILT | SAND |GRAVEL| Cu Ce | Us
' % % %
—i 20 11- 12 79 921 0.0 1.8 1.0 iSP/SM
' Project: 101-11413 Date Tested: 94/04/08 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
gta presented hereon i for The sole use ot the The lestm? services reported herein have been performed by an EBA Technicion to recogmized
e veid Tovle fr cae e i i reror by nche o seoesanl o ierpelohon of opion af Specitcation compiance o moleral =
. other party, with or without the knowledge 37 El suitability. Sh%u!d engin{ering interpre{utionpbe requirelzl, EBA will provide it upon written request. _’E
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND CRAVEL
CLAY SILT T VeI JCOMGEL_FINE 1  COARSE

U.S. STANDARD SIEVE SIZES
f200  Jio0 oo feo f0jo e pofs  f4+ 315 751 152 3 6

L [l Lol
| AR R

l AR A
-
(2]
-
. % . L0 11 R 1515 T O O OO NS W |
20 e N1 T TNV FENIE TOVUE VU0 Y ARDUDUOE SR sy Eves A Suwer: SR 5 SEUUEEE, SUUREIS Sl B A S A
l 1[)] BT T S S . b
\ 0 ! T T T T T |
0.0005 0001 0,002 0005 001 002 005 0.1 0.2 0.5 1 3 10 20 30
GRAIN SIZE — MILLIMETRES
‘ DESCRIPTION
' SYMBOL BOREHOLE DEPTH Cy Ce US.C
NUMBER (m) CLAY & SILT | SAND | GRAVEL -
l % 7% %
— 20 32- 34 13.4 86.6 0.0 2.5 1.2 SM
Project: 101-11413 Date Tested: 94/04/08 BY: MH
Tested in accordonce with ASTM D422 unless otherwise noted.
Data presented hereon 1s for the sole use of the The Tesling services reporied herein have been performed by on EBA Lechnicion (o recognized
stipulated client. EBA is not responsible, nor con industry standards, unless otherwise noted. No other warranty is made. These data do not y 8
be held lioble, for use made of this report by a include or represent any interpretation or opinion of specification compliance or materio! !E
' other party, with or without the knowledge of E suitability. Should engineering interpretation be required, EBA will provide it upon written request.

———————




EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FNE T MEDIUM _ICOARSEL _FINL__ | COARSE
U.S. STANDARD SIEVE SIZES
100 —————s ‘ . J2o0 oo fe0 40 §30 J20 6 o8 4 375 75 ] 1.5 2 -T’ 6
90 . . B . ..... RSOSSN AP ; / ..................................................................................
80|~ : el bbb e T I R—
S0 1T O 1 e 0 i 1 - 5 I
e 604 i .E SRR SRR R U UUUUORO: SO e / ...................................................
é 0| I S S . ] R— / ...........................................
[*N 40 ekt ? ............. e . . S T S PRI ;.«. ................... 2
30 P U NI O SR AP (RIS S0 O SPVRUIPON PO (R FURRNNS: NRRRROUY- PO P A - P .
20 beddiben : U OO0 0 SO SO OO S RO / .............. . JUUSY SO UUSURR NUNNUNTRRNS ADUOUSPUURIRN ISR SRR ........................
1) 5 ST PP PN SUUOS 0] 00 0090 5 0 OVRNURRPNT SOSRINS SRRSOV 100 901 SIS (AU NSRS U SUUNO SOVOUVPONR O UMD SSNSRUPOOS SOV R SNSRI SOV00. SYPUPOR: SPIEOS
H T N _.-—FFFFFF.-/ H
0 PoE ; i
00005 0001 0002 0005 001 002 005 01 02 05 1 2 I 50
GRAIN SIZE - MILLIMETRES
RIPTION
SYMBOL BOREHOLE DEPTH DESC 0 1 e Co US.C
NUMBER (m) CLAY & SILT- | SAND |GRAVEL o
% % %
— 2 15- 17 29 9711 00| 18 t2 | sP
Project: 101-11413 Date Tested: 94/04/11 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
ata presented hereon 1s for the sole use of the The tesling services reported herein have been performed by an EBA technicion To recognized
e e eteiohon-or opion af specncalon compionce o maierio =
other porty, with or without the knowlegge o EBX Imfitgbility. Sh%r&?le:ngui:lering nmlerpretaﬁon pbe requireg. EBA will provige it upon written request. _’E
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EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS

SAND CRAVEL
CLAY SILT FINE T MEDIUM TCOARSFL _FINE | COARSE
US. STANDARD SIEVE SIZES
100 §200 §100 f60  J40 §30 §20 f16 o g8 §4 .3:)5 J5 Y 152 3 ]
90 : : 700 WU S OV OO T S [N

80]-4-4 R PR / FFRRS FOR-SN SHONE SUVOUT T

60|

I g . / .. b
— 50 R S I SRR PP o varlen . R e TS T 1T STYSYURTT IPTPY PEOPFPT
‘ hea]
I |
[+N 40 e
| o
20 Arranas UURUCIN P I A e s g A g e T T L
. .. | IR
0 il T T g T I T 7 :
0.0005 0001 0.002 0005 001 002 005 0O 0.2 0.5 1 10 20 50
GRAIN SIZE - MILLIMETRES
DESCRIPTION
.. SYMBOL BOREHOLE DEPTH e C US.C
NUMBER (m) | CLAY & SILT | SAND |GRAVEL| LU ¢ &l
l % % %
—i 21 45 - 47 10.0 90.0 0.0 2.6 1.1 SP/SM
Project: 101-11413 Date Tested: 94/04/11 BY: MH
Tested in occordance with ASTM D422 unless otherwise noted.
lo presented hereon 1s lor the sole use of The The testing services reporied herein hove been performed by an EBA lechmician o recognizéd
stipulated client. EBA is not responsible, nor can industry sfandards, unless otherwise noted. No other worranty is made. These data do not A
be held ligble, for use made of this report by an include or represent any interpretotion or opinion of specification compliance or material _’E
' other party, with or without the knowledge of E suitability. Should engineering interpretation be required, EBA will provide it upon written request.




EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND CRAVEL
CLAY SILT FINE T MEDIOM  JCOARGEI _FINE_ | COARSE

U.S. STANDARD SIEVE SIZES
§200  f00 fe0  F4o0 §30 }go #!s o8 I 375 75 1 1:5 g 3 [

/--""'_._ H

100

Q0] 144

8o}

o1 NI T S

50 RS T T . i I 08¢ S SN SR SUORUOION N SRS OO0

P NI SO S bbb L

PERCENT SWMALLER

7| IR RS S— N 5« TORURRRROTS VOO OO S 1 UOUUOTOTOVON SPPRRUN: PSRRI SOV SRUOO SOORS R SR DUV WNOTOTTOONE SRR OO0 SRR ST

20} bbb /
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0005 0001 0002 0005 001 002 05 01 02
GRAIN SIZE - MILLIMETRES

BOREHOLE DEPTH DESCRIPTION ¢ US.C
SYMBOL| "\ ek (m) clay | sut | sanp |oraver| Cu ¢ ok
% % % %

— 22 1.20 -~ 1.40 249 © 362 ; 382 0.7 - -

Project: 101-11413 Date Tested: 94/04/21 BY: MH

Tested in occordance with ASTM D422 unless otherwise noted.
ata presented hereon is for the sole use of the The testing services reported herein have been performed by an EBA lechnician 1o recognized
stipulated client. EBA is not responsible, nor can industry sfandards, unless otherwise noted. No other warranty is made, These data do not

A

be held liable, for use made of this report by an include or represent any interpretation or opinion of specification compliance or materiol !E
other porty, with or without the knowledge of E suitability. Should engineering interpretation be required, EBA will provide it upon written request.
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE 1 MEDIUM__ JCOARGE| __FINE | COARSE

U.S. STANDARD SIEVE SIZES
100 . o0  f100 #60 a0 J0 Joo 6 jrogs  J4 35 951 152 3 5

: P
90 —_ . /

80 3 . - B -

o] IR SR

60

0| RS £ % NURR S 3 EI

PERCENT SMALLER

40}--+- . 0 ST U ST 1 ENUUUUS SRV AU [UURIUE SO SUVUVS SO U WReRNoPy FPPPRRESRRRY WRCTEREIER SEELL RSt TEREL SRt i .

{v] SEYETEE- BN DR SRR 4 UUUUUUURRRINE ST UV S SPOLUNE-3 NP sunspvey s iy STREEN ATERYE TEREEERES CELLLLLLecctoll SLEEEELAAMA S I A

20} 804 / OF U I N TV - ISR Ao Grvered e

GRAIN SIZE —~ MILLIMETRES

SYMB BOREHOLE DEPTH DESCRIPTION . Lo
1 nuwer (m) - CLVAY S!yLT SA,ND GRAVVEL Cu ¢ S.

— 22 320 - 340 238 i 356 i 395 1.1 - -

Project: 101-11413 Date Tested: 94/04/21 BY: MH

Tested in accordance with ASTM D422 unless otherwise noted.

afa_presented hereon is Tor the sole use of the The testing services reported herein have been performed by an EBA Technician to recognized

stipuloted client. EBA is not responsible, nor can industry sfondards, unfess otherwise noted. No other warranty is made. These dato do_not A

be held liable, for use made of this report br é.\é\z include or represent any interpretation or opinion of specification complionce or material _"E
o

other party, with or without the knowledge suitability. Should enqineering interpretation be required, EBA will provide it upon written request.
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I EBA Engineering
l PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE 1 MEDIOM_ [COARGE] _FINE | —COARGE
I U.S. STANDARD SIEVE SIZES
100 §200 100 f60 40 §30 f20 6 J10f8 {4 375 %1 152 3 6
\ 90 : y ) ] . >
| o
80 e V-
l’ |~
NI iy [
g // _____
“ 5 , ....... VU 01505 NUPRNPRROR. FNPRUE SUURS DUDE U0 0 ) NUPUUPUPINS MY SNUUD NOVUVUON PRI SRRSO SRNSS SUSOON 10 PENOTOVITIE PSRN
i i /
a 40 . U SRR U0 UV ¥ SSSSURNE SUNRROP FUUPOU SUOPUOR SRR SR S SUNUIUOVIOY SUOVOTTTOTE AP
! | /
' 30 . o v i
20 FERCTRNR S SO Y T // . JUVUNE SRR SRR O SHRNOUOURVR SN S
' 10} 5 ek e ad b e RO SRR SO0 908 S FVUDUIVRON SRS SUSPYPOR! (FPYI: SPPIOS SIPRIS- SISTTI S0 SSRTVPIVIN NYRIIRIIRIOY SRS
0 T T T 7 —
0.0005 0.001 0.002 0005 001 002 005 0.1 0.2 05 ‘ . é 10 20 50
GRAIN SIZE — MILLIMETRES
i sioL|  BOREHOLE DEPTH DESCRIFTION ) .c
NUMBER (m) CLAY & SILT | SAND |GRAVEL| Cu c | Us
I 7% % %
A 03- 09 13.9 77.2 8.9 4.2 14 SM
: Project: 101-11413 Date Tested: 94/04/19 BY: MH
' Tested in accordance with ASTM D422 unless otherwise noted.
ota presented hereon is for the sole use of the The Testing services reported herein have been performed by an EBA technicion to recognized
Tt M TN T G e e M O
l other porty, with or without the knowlegge 37 EIQZ suitability. Sh%uld engin!ering Pmlerpfeiotionp'be requireg. EBA will provige it upon written request. E




BA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT AN MCOUM _TCORRSEL _FINE | COARGE
USS. STANDARD SIEVE SIZES
100 200  f100 60 J40 J30 J20 fr6 fofs 4 375 75 1 152 3 6
90} hedeedidibid g B e e At Ea ‘ e
i IR RiE BRI

70| Fliii AN O N S S CRE STV IO /
60 A BRI / I -
) S ST S ISP AUOR O 00 0 SO - . ERURURON O

] B T T [TT-YO Y- C X PRRIYPYPPIVRL IOV foeess RO

JG ..... - s - /
gl b i LA il

PERCENT SWALLER

00005 0001 0002 0005 001 002 05 01 02 05 1 : R 50
GRAIN SIZE - MILLIMETRES

o

-
[~

DESCRIPTION
SYMBOL BOREHOLE DEPTH C C US.C
NUMBER (m) CLAY & SILT | SAND |GRAVEL u ¢ "~
l % % %
—i 23 21 - 23 6.9 93.1 0.0 2.3 1.0 iSP/SM
!
Project: 101-11413 Date Tested: 94/04/19 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
ata presented hereon is for the sole use of the The testing services reported herein have been performed by an EBA lechnician {0 recognized
stipulated client. EBA is not responsible, nor can industry stondards, unless otherwise noted. No other warranty is mode. These data do not A
be held liable, for use made of this report by any - include or represent any interpretation or opinion of specification compliance or materiol _‘E
other porty, with or without the knowledge of EBX suitability. Should engineering interprelation be required, EBA will provide it upon written request.
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RESOURCE TARGET 4B-1




Tested in accordance with ASTM D422 unless otherwise noted.

ata presented hereon is Tor The sole use of The
slipuloted client. EBA is not responsible, nor con
be held liable, for use made of this report

other porty. with or without the knowledge o

8l

§ EBA Engineering
' PARTICLE SIZE - ANALYSIS OF SOILS
ND GRAVEL
CLAY SiLT FINE ISA MEDIUM ~TCOARGEL __FINE_ | COARGE
I U.S. STANDARD SIEVE SIZES
I o 60f i
I
' 30|40
|
I 00005 0001 0002 0005 ©0D1 002 005 01 02 05 1 2 5 10 2 50
GRAIN SIZE — MILLIMETRES

“ Pl
l BOREHOLE DEPTH DESCRIPTION

SYMBOL CLAY & SILT | SAND |oRaveL| Cu Ce usc
| NUMBER (m) : D | GRA
I — 27 0.30 - 1.20 53 609 @ 338 14.6 0.3 | SP-SM

—s. 27 3.00 - 3.80 10.0 842 : 58 9.5 24 § SW-SM

—u 27 6.10 ~ 6.90 5.3 14.5 78.2 2.0 21.7 42 : SM
I — 27 9.10 - 9.90 141 17.8 5 63.9 472 129.7 51 SM
' Project: 101-11413 Date Tested: 94/04/11 BY: COC

The leslm? services reported herein hove been performed by on EBA Technicion o recognized
sfo

industry

ndards, unless otherwise noted. No other warranty is mode. These dato do not

include or represent any interpretotion or opinion of specificalion complionce or malerial
suitability. Should engineering interpretation be required, EBA will provide it upon writlen request.
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND CRAVEL
CLAY SILT FINE T MEDIUM._JCORRSEL  FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 _ _ §200 100 60  f40 §30 J20 f16 108 4 375 751 152 3 6
90|+ LN : S SN O 1 SO
gol-i-i ik ) ............ SR | N S .
70 . ............. S ROV J00% OV VUL 9 5% O S TROTS SO0 W0 1 WO

ol P

PERCENT SMALLER

' . 40)--+- e tedaren PR TTTTT: PR B A NS SRSV SRR S LY FT T A Lt LI T LT ITT] [TTT, L3 TTYCIR FOUOU- SR NP ANPNPPRPRY SSURUORORIIY- RN NS SRS SRR
' 30|45 I SO SO i B A et ECes o TIERIOH Nt S IR S SR S S S
_ bJo] AR . 900 0 VUSRSV SO cbdei bbb [ e L
IR . A
' 0 ~ : T T T T T — n
: 00005 0001 0002 0005 001 002 005 01 02 05 1 2 5 10 2 50
GRAIN SIZE - MILLIMETRES
DESCRIPTION
l SYMBOL BOREHOLE DEPTH C C US.C
NUMBER CLAY & SILT | SAND |GRAVEL u ¢ -~
. (m
U % % %
- 27 03- 12 5.3 609 : 33.8 14.6 0.3 iSP/SM
Project: 101-11413 Date Tested: 94/04/11 BY: COC
‘ Tested in occordance with ASTM D422 unless otherwise noted.
ta presented hereon ts for the 5ol use of (he The testing services réported herein have been performed by an EBA technician 1o recognized
stipulated client. EBA is not responsible, nor can industry standords, unless otherwise noted. No other warranty is mode. These data do not
be held liable, for use made of this report by am include or represent any interpretation or opinion of specification compliance or material _’E
l other parly, with or without the knowledge of E suitability. Should engineering interpretotion be required, EBA will provide it upon wrilten request.




EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

Tested in accordance with ASTM D422 unless otherwise noted.

SAND CRAVEL
CLAY SILT "IN T MEDUM_ [COARSEL FINE | COARGE
U.S. STANDARD SIEVE SIZES
100— ’200 f100 fBO HO ’30 '20 '15 ’lOfS '4 .375 75 1 15 2 3 6
go]-i.4- S OO VU0 OO S 5 VOPURRRE SURRUNE SO SO0 S USSR OO SO /// ................................................................
SO OO N O 0 R 8 A LU T / .................................................
AT AN T S é // ...................................................
E 60 -.. ................................................................................................................
2
; 50[-dd bbb b s | T / ........... ESVIIIR OO0 SOOI ORE SOSNE S |
N1 1 0 S U 20 0 1 WO T 0 O 0 O
30 .................................................. e Rt H e ey o el e R B e [ AL S LI NI
20!~ : bbb e d e ......................... S A B T T Sy SO SIS TS M S
10 dederbdermmermmrndine decd fod bbb s ‘ .................... Bt AV VAN DU S S NSNS NSNS SN 0 SOV U SO S
0 it T | T T T T I T T |
0.0005 0.001 0.002 0.0t 0.02 0.05 0.1 0.2 05 1 ? 10 20 50 )
GRAIN SIZE ~ MILLIMETRES |
|
- BOREHOLE DEPTH DESCRIPTION US.C
BOL CLAY & SILT | SAND |GRaveL| Cu Ce 3.
NUMBER (m)
% % pA
_ 97 30~ 38 10.0 842 | 58 95 2.4 | SW/SM
Project: 101-11413 Date Tested: 94/04/19 BY: MH

ta presented hereon ts for The sole usé of the
stipulated client. EBA is not responsible, nor can
be held ligble, for use made of this report by an
other party, with or without the knowledge of E

IThe testing services réporfed herein hiave been performed by an EBA Technician o recognized
industry standards, unless otherwise noted. No other warranty is mode. These data do rot
include or represent any interpretation or opinion of specification compliance or material

suitability. Should engineering interpretation be required, EBA will provide it upon written request.
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I B Engineering
' PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINC | MEDIOM__JCOARSEL FINE . 1 COARSE
I US. STANDARD SIEVE SIZES
10— §200  f100 50  §40 J30 f20 15 Jrof8 4 375 51 152 3 6
I 90 .. I . oben ot SSSPRTR V5 YOUVUVUROUI ASSSRSIOION SOOI N SOUONS SO SN S
/
80 1 TP - + . FEEPRIVY PPN ETRF 45 T POOUV UUPUUI [ USRI S RRRLITD STPIY- SRR PN
| /
70]-4- b . [REPOVOUIY: JUURS SV JO0S 00 0t { SURRRRNT: / 4 . I e .
l g 60 - / ...... ..... . [ TR S, ........................
il 50 R . § . ..... [ RO S ....................
1 ’
&l 40 " 22 O FOUURRNRNN RPN JOUORE SN S Y NSO //
l 30l A O SOOI I b i B
20|--&-dddi efed e ’ RSN S ST SV SN SR
I : _ i
_ 10 RS / .......................................................
l 0 ! T 1 T T T
0.0005 0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.2 0.5 1 . é 10 20 50
GRAIN SIZE - MILLIMETRES
‘ DESCRIPTION
" SYMBOL BOREHOLE DEPTH Cu Ce US.C
NUMBER (m) CLAY | SILT | SAND |GRAVEL s
I % % % %
— 27 6.10 - 6.90 531 145 782 20| 217 42 | M
Project: 101-11413 Date Tested: 94/04/21 BY: MH
' Tested in accordance with ASTM D422 unless otherwise noted.
ala presented hereon i for the sole use of The The lesting services reported herein havé been performed by an EBA technicion 10 recagrized
be el o, (o s e o s resot by o codrds, i atherwse nold. N other worany is mode. These dolo do ot &
l other party, with or without the knowlegge ;7 EOBIXI suitabifity. Sh%ul%een;i%ering pinterpretoﬁon pbe requireg, EBA will provige it upon written request. _’E




EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS

CLAY SILT

SAND GRAVEL
FINE 1 MEDIUM _ |COARSE FINN | COARSE

U.S. STANDARD SIEVE SIZES
100 _ ‘ ' 20 oo fe0 fo o popis pofs M 3 51 152 3 6

: P /—""" 4
90 e i) CAGED b RO JN 2 Lvenean OSSN 1 <ot N S
r BO|-+ir i , ..... ; . 3] e 7 SN0 SUURE SRR OV VOVVUPOPOORRY USSR SOPAUTPOOTE NUUU YOI S SO b,
70 S YT B L S B Y Y e U AP F S-S Y
l g 60 I S A 0 N CEEEET CECEE-2LT] LEE. PYT LV/Pr-BEEEPRTPTEPRPPT PRPUPIS- PN SN S-S S NERRRRRTOTIOS AUOUSURICRY SRy R SHU SIPONLINONIN R S WU SRR R SUOP- SR S
— 50 [P . PETS T T O S
i
" )| , prossone bbb d e bbb e b e
I 30f-< ...... R ).-e..'... ............................
: i ull
20 .. b e /,/ ....... DUPURSUN U0 S  HENRSOUOOURE FOOUUPIOT SURRRPISET WO UDPPR JUOUOS SORPRSORS! I SOPSOONSAIOY SUCOTPRN SO WU SOOI SR S ‘
i 1 ‘
10]--5-4-4 H,...r-—' chedabd RS SORRPN UUUTVRRY SN ORI RUUUUUP ASPN NS SUTOUOUUIE ST TN 1
0 |- T : T T T - I T 7 :
0.0005 0.001 0.002 0005 001 002 005 04 0.2 05 i 2 10 20 50
GRAIN SIZE - MILLIMETRES
‘ DESCRIPTION
' SYMBO BOREHOLE DEPTH C C U.S.C
L NUMBER (m) CLAY | SLT | SAND |GRAVEL| Cu ¢ S
' % % 7 % .
— 27 9.10 - 9.90 14.1 17.8 63.9 4,2 129.7 5.1
Project: 101-11413 Date Tested: 94/04/21 BY: MH
: Tested in accordance with ASTM D422 unless otherwise noted.
- ta presented hereon 1s for the sole use of the The lesling services reporfed herein have been performed by an EBA technician 1o recognized
stipulated client. EBA is not responsible, nor can industry sfondards, unless otherwise noted. No other warranly is made, These dota do not
. be held liable, for use made of this report by on include or represent any interpretation or opinion of specification compliance or materiol _‘E
l other porty, with or without the knowledge of E suitability, Should engineering interpretotion be required, EBA will provide it upon written request.
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SYSTEM INTERNATIONAL UNITS

EXPRESSED IN TERMS OF

EXPRESSED IN TERMS OF

QUANTITY NAME SYMBOL BASE AND
OTHER SI UNITS
SUPPLEMENTARY UNITS

SI UNITS
length metre m
mass kilogram kg
time second s
electric current ampere A
thermodynamic temperature kelvin K
amount of substance mole mol
luminous intensity candela cd
S| SUPPLEMENTARY UNITS
plane angle radian rad
solid angle steradian sr
EXAMPLES OF SI DERIVED UNITS WITH SPECIAL NAMES
frequency hertz Hz 1/s s
force newton N m - kg/s? m-kg-s?
pressure, stress pascal Pa N/m?2 m?-kg-s?
energy, work, quantity of heat joule J N-m m2 - kg-s?
power, radiant flux watt w Jis m2 - kg-s3
EXAMPLES OF SI DERIVED UNITS WITHOUT SPECIAL NAMES
velocity - linear metre per second m/s m-s!

- angular (radian per second) rad/s rad - s
acceleration - linear (metre per second) per second m/s2 m-s2

- angular (radian per second) per second rad/s? rad - 52

concentration (of amount of substance) mole per cubic metre mol/m3 mol - m-3
dynamic viscosity pascal second Pa-s m'-kg-s?
moment of force newton metre N-m m2 - kg-s2
surface tension newton per metre N/m kg - s2
heat flux density, irradiance watt per square metre W/m2 kg-s3
heat capacity, entropy joule per kelvin J/K m? -s2 K1
specific heat capacity, specific entropy joule per kilogram kelvin J/(kg - K) m2-s2.K?
specific energy joule per kilogram J/kg m2-s2
thermal conductivity watt per metre kelvin W/(m - K) m-kg-s3 K1

OTHER UNITS PERMITTED FOR USE WITH SI

QUANTITY NAME SYMBOL DEFINITION
time minute min Tmin=60s
hour h 1h=3,600s
day d 1d=86,400s
year a
plane angle degree ° 1° = ("/180) rad
minute ’ 1'=("/10,800) rad
second - 1" = (*/648,000) rad
area hectare ha 1 ha = 10,000 m2
volume litre L 1,000L=1m3
temperature degree Celsius °C 0° C=273.15° K
temperature interval 1C° = 1K°
mass tonne t 1t=1,000kg=1Mg
MULTIPLYING FACTOR PREFIX SYMBOL MULTIPLYING FACTOR PREFIX SYMBOL
1,000,000,000,000,000,000 = 1018 exa E 0.1=10" deci* d
1,000,000,000,000,000 = 1075 peta P 0.01 =102 centi* c
1,000,000,000,000 = 1072 tetra T 0.001 =103 milli m
1,000,000,000 = 10° giga G 0.000,001 = 10¢ micro u
1,000,000 = 106 mega M 0.000,000,001 = 10° nano n
1,000 = 103 kilo k 0.000,000,000,001 = 1012 pico p
100 = 102 hecto* h 0.000,000,000,000,001 = 1015 femto f
10 =107 deca* da 0.000,000,000,000,000,001 = 1018 atto a
* to be avoided where possible
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