EBA Engineering Consultants Litd.

P4l

GRANULAR RESOURCE INVESTIGATION
SOURCE 222
DEMPSTER HIGHWAY #8, km 222
CARIBOU CREEK, NWT
0101-11413

~_SEPTEMBER. 1995




GRANULAR RESOURCE INVESTIGATION
SOURCE 222
DEMPSTER HIGHWAY #8, km 222
CARIBOU CREEK, NWT

0101-11413

SEPTEMBER, 1995




GRANULAR RESOURCE INVESTIGATION
SOURCE 222 .
DEMPSTER HIGHWAY km 222
Caribou Creek, NWT

SUBMITTED TO:

Indian and Northern Affairs Canada
" Hull, Quebec

PREPARED BY:

EBA Engineering Consultants Ltd.
Edmonton, Alberta

0101-11413

September, 1995




0101-11413
September, 1995

EXECUTIVE SUMMARY

The Inuvik area obtains the majority of its granular material by processing bedrock from
local quarries. The material produced is generally quite coarse with a deficiency of fine-
grained material. This necessitates a source of blend sand to mix with the processed rock
to produce a more acceptable gradation.

The Inuvik area has a shortage of proven sand resources on Crown land that Indian and
Northern Affairs Canada (INAC) resource managers can recommend to possible users.
However, in the summer of 1993, the local INAC staff completed a study which identified
two adjacent hills that were believed to contain large volumes of well-drained sand. These
hills are situated approximately 50 km south of Inuvik adjacent to the Dempster Highway
(NWT Highway No. 8) at km post 222.

A geotechnical investigation was completed for INAC at the potential borrow site during
March of 1994. The purpose of the investigation was to delineate the potential borrow
material for use as a blend sand. The investigation comprised five sampled boreholes, which
were sampled to a maximum penetration of 8.4 metres.

The subsurface material at the site generally consists of glacial sand and silt till. Natural
moisture conditions were observed to be generally moist to wet. Excess ground ice was
encountered within the permafrost, thus the moisture condition upon thawing is expected to
be wet to saturated with some free water produced.

On the basis of our assessment of material quality, this site is not considered favourable for
development for the indicated purpose. The economics of developing the deposit, based on
the recovered subsurface information and giving consideration to its distance from Inuvik,
should be compared with the cost of a possible crushed quarried rock alternative.

General comments and recommendations are provided with regard to pit development,
material processing, and pit restoration in the event that the identified source is developed.
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1.0

2.0

INTRODUCTION

The Inuvik area obtains the majority of its granular material by processing bedrock
from local quarries. The material produced is generally quite coarse with a deficiency
of fine-grained material. This necessitates a source of blend sand to mix with the
processed rock to produce a more acceptable gradation.

The Inuvik area has a shortage of proven sand resources on Crown land that resource
managers can recommend to possible users. However, in 1993, local INAC staff
identified two adjacent hills that were believed to contain large volumes of well-
drained sand. These hills are situated approximately 50 km south of Inuvik, directly
adjacent to the east side of the Dempster Highway (NWT Highway No. 8) at km post
222. Mr. M. Collie, of INAC’s Inuvik District office, and Mr. S. Traynor, of INAC
Headquarters, visited the site during the summer of 1993, and recommended
geotechnical drilling to evaluate the granular resources available at this location.

EBA Engineering Consultants Ltd. (EBA) of Edmonton, Alberta was retained to
evaluate the quality, quantity and geological development constraints of the identified
potential source. The project was authorized by Contract No. A7134-3-048/01-ST.
The designated Scientific Authority is Mr. R.J. Gowan, P.Geol., Geotechnical Advisor
for the Natural Resources and Environment branch of INAC.

This report presents the results of the field investigation and laboratory testing
program and evaluates the site as a potential source of fine-grained granular material.

BORROW INVESTIGATION PROGRAM

The borrow investigation program was designed to minimize the field time with
drilling and sampling equipment. Preliminary office study and site reconnaissance
were undertaken before equipment was mobilized and the drilling and sampling
program was completed as part of a larger geophysical, geological and geotechnical
field program undertaken by INAC between March 4 and April 1, 1994, The various
components of the borrow investigation program are discussed in detail in the
following sections.
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2,1 PRELIMINARY OFFICE STUDY

Although the site was identified by INAC in advance of this study, considerable
preparatory work was undertaken. The preliminary office study included airphoto
interpretation, a review of information provided by local INAC staff and available
geological maps, and a cursory search of published geologic reports. The airphoto
interpretation was conducted using 1:7,500 airphotos that were obtained from the
Government of NWT, Surveys and Mapping Division. The airphotos were
photographed in July of 1993.

The overall field program plan, which included the proposed Source 222 borrow site,
was reviewed, and discussed with INAC at a meeting held on February 14 and 15,
1994, Following the meeting, a detailed work scope and execution plan was prepared
for the field investigation.

2.2 SITE RECONNAISSANCE

Ground and helicopter reconnaissance activities were undertaken on March 5 and 6,
1994, respectively. The ground reconnaissance included an on site examination of the
surface conditions and proposed borehole locations. The helicopter reconnaissance
was conducted in conjunction with that required for other portions of the field
program. It was designed to check proposed borehole locations and to assess
potential drill rig access routes locations although responsibility for clearing access
to the site and boreholes rested with INAC’s Inuvik office.

2.3 DRILLING AND SAMPLING PROGRAM

A drilling program was carried out on. March 28 and 29, 1994. Mr. S. Traynor
represented INAC in the field during this portion of the program. A total of five
boreholes, numbered 11413-28 to 11413-32, inclusive, were drilled at the site. The
drill rig and crew were contracted directly to INAC by Midnight Sun Drilling Co.
Ltd. of Whitehorse, Yukon. Drilling and sampling operations were conducted using
a CME750 (model), top drive, rotary drill rig mounted on an all-terrain rubber tire
carrier. A D-6 cat was used to provide ancillary support to clear snow and light
brush.

Boreholes were drilled using either a permafrost (CRREL) core barrel or solid flight
augers. The penetration depth ranged between 5.0 and 8.4 m. Soil samples were
retained from the solid flight auger cuttings where sample recovery was considered
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2.4

3.0

3.1

3.2

representative. Permafrost soil samples were obtained from the CRREL core barrel,
which was used in two of the five boreholes. Borehole logs are presented in
Appendix A.

LABORATORY TESTING PROGRAM

All soil samples retained during the drilling and sampling program were delivered to
EBA’s Edmonton laboratory for testing. The laboratory testing included natural
moisture content and grain size distribution analysis. All laboratory testing was
conducted in accordance with ASTM and CSA procedures and specifications. Test
results are presented on the borehole logs where appropriate, and are tabulated on the
laboratory test summary presented in Appendix B.

SITE DESCRIPTION
LOCATION

The subject site is located approximately 50 km south of Inuvik, NWT. The site is
adjacent to km 222 of the Dempster Highway (NWT Highway No. 8) and is
immediately north of Caribou Creek. The geographic coordinates are 68° 05.4'N
latitude and 133° 29.2'W longitude, The corresponding UTM coordinates are shown
on the site plan presented in Figure 1 and on the borehole logs presented in
Appendix A.

The site is located in a region where permafrost is continuous and mean annual air
temperatures are typically -9°C. Average annual ground temperatures in the
permafrost are anticipated to be in the order of -4 to -6°C.

SURFACE CONDITIONS

The ground surface was snow covered at the time of the site investigation. The
terrain conditions at the site are dominated by two adjacent hills. Caribou Creek
provides the southern site boundary, along which a south-facing exposed bank exists.
A topographic depression, oriented in a general east-west direction, lies between the
two hills. This natural depression was previously used to access a borrow pit to the
east of the two hills. Local relief in the immediate vicinity of the site is
approximately 20 to 30 m.
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SITE PLAN AND BOREHOLE LOCATIONS
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The site was basically undeveloped at the time of the investigation. Survey cut lines,
which were probably used during the original construction of the Dempster Highway,
are still evident. The southwest corner of the site (on the north side of Caribou
Creek) appears to be used as part of the Caribou Creek campground, which is located
on the southside of the creek. Ground cover generally consisted of thin organics,
sparse willows and immature birch shrubs. Tree coverage across the site consists of
spruce and occasional birch. The surface vegetation is shown in photographs that are
presented in Figure 2.

SUBSURFACE CONDITIONS

The subsurface soil layers at this site generally consist of till. However, the gradation
of the soil encountered is highly variable. This is common for glacial deposits.
Figure 3 presents two stratigraphic cross-sections of the site.

The soil stratigraphy encountered at this site generally consists of surficial organic
cover which is underlain by glacial sand and silt till. Within the till, interbedded
lenses of sand, silt, and clay were encountered. Detailed descriptions that include
colour and textural variations are presented on the borehole logs in Appendix A.

Frozen soil was encountered throughout the entire depth that the boreholes were
advanced during drilling. Ground ice, including stratified ice lenses of varying
thickness, were identified within the well-bonded permafrost. The active layer
thickness is estimated to vary between 1 and 2 metres.

Figure 4 presents a diagnostic profile of moisture content versus depth. The moisture
contents that were measured on 30 samples ranged between 7 and 33 percent. The
average moisture content was 21 percent.

Particle size analyses were conducted on 15 samples. The fines content (less than 75
microns) varied from as low as 4 percent to as high as 96 percent. Figure 5 presents
diagnostic profiles of the percentages of fines, sand and gravel, that were measured
for the 15 samples. The average fines content for these samples is 26 percent. A
composite gradation curve envelope, as well as gradation limits for a general sand fill
material are presented in Figure 6. Individual gradation curves are presented with the
particle size test results in Appendix B.
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Photo 1
View from the Dempster Highway looking northeast towards the north hill.

Photo 2
View from the Dempster Highway looking southeast towards the south hill.

Figure 2 Surface Vegetation
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40 GRANULAR RESOURCE DEVELOPMENT
RECOMMENDATIONS

4.1 GENERAL CONSIDERATIONS

The economics of developing granular resources from a borrow pit versus crushed
quarried rock has not been considered herein; however, INAC should be aware of this
issue. In conventional southern construction, the cost of gravel pit operations and
material processing is usually much less than for a quarry rock source of aggregate.
In the north, however, several factors may conspire to significantly increase the cost
of conventional gravel pit operations to the point where rock quarries are more
economical. Some of the factors include the following:

»  Permafrost will restrict the schedule and the rate of excavation or require blasting
for excavation;

* Thawing ground ice may make the obtained borrow material much wetter and
necessitate a drying process that will make it more costly to use;

* The wetter conditions may create pit drainage problems and settling pond
requirements; and |

e When wet borrow material freezes in a stockpile over winter, the particles bond
together and may not thaw naturally during the following year.

Therefore, a nearby outcrop of quality rock possibly can be quarried, crushed and
stockpiled, in some cases, for less cost than required to develop gravel from a frozen,
ice-rich, deposit. If a quarry is closer to market, then the economics of a quarry
operation are further improved.

42 QUALITY ASSESSMENT

In evaluating the material quality of the identified potential borrow source, EBA has
given consideration to the initial gradation of the native granular material as it relates
to general material suitability and processing requirements. Other factors considered
included the uniformity of the deposit and the percentage of fines.

&5
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4.3

5.0

5.1

The composition of the granular material varies throughout the deposit. Natural
moisture conditions were observed to be generally moist to wet. Excess ground ice
was encountered within the permafrost, thus the moisture condition upon thawing is
expected to be wet to saturated with some free water produced.

Gradation analyses for the samples obtained indicate that the sand content ranges from
4 to 96 percent with an average of 59 percent. The fines content (material with
particle size less than 75 microns) for these samples averaged 26 percent, indicating
the need for washing is highly probable. Also, screening may be required to produce
a high quality material for potential blending purposes in concrete or asphalt
production, Due to the variability in the material encountered, it may be difficult and
uneconomnical to produce a quantity of material resulting in a consistent gradation that
could be used for blending purposes. On the other hand, EBA has successful
experience with producing blend sand from quarried rock in the Inuvik area.

SUMMARY

On the basis of the generally poor quality of the materials encountered during this site
investigation, their variability, and adversely high moisture and fines contents, this site
is not considered favourable for development for the indicated purpose.

Should this site still be considered for development, then the economics of developing
the deposit will have to be determined based on the information obtained from the
five boreholes drilled and giving consideration for the distance between the site and
Inuvik,

GENERAL DEVELOPMENT GUIDELINES

GENERAL

If the source investigated is to be developed, the following general comments with
regard to pit development and processing should be considered. These development

guidelines have taken into consideration the current Territorial Land Use Regulations
but are subject to approval by Land Use Authorities.
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3.2

5.2.1

PIT DEVELOPMENT
Extraction Methods

Permafrost was encountered in all subsurface borings and can be expected throughout
the deposit. Its presence will prevent excavation from vertical faces by loaders as is
conventional (southern) practice. Excavation may be conducted by drill and blast,
ripping or progressive thaw and strip. Each procedure has been successfully used for
development of borrow sources in arctic regions using the general approaches
described in the following.

EBA'’s previous experience with excavation of frozen materials has indicated the need
to use considerably higher quantities of explosives per unit volume of materials than
for rock excavation. The drill and blast method of pit development would produce
blocks of frozen granular material. This material may thaw faster under some
conditions, but the cost of production may be greater. Ultimately seasonal warmth
is required to melt the permafrost bonded chunks. This method may be more
economic for deposits of limited aerial extent.

Excavation of well-bonded frozen gravel at one typical deposit on the North Slope
of Alaska under EBA’s direction was accomplished using blasting techniques during
the winter. Conventional air-powered drill rigs were used to drill shot holes. The
holes were loaded with caps, primer and ANFO explosive (ammonium nitrate and fuel
oil) and detonated twice a day. Drilling patterns and loading densities were varied
during the project to compensate for changes in natural moisture content and yield
materials which fell within the maximum specified chunk size. The charges were set
with a delay pattern to improve fragmentation. Load factors varied from 0.8 kg of
ANFO per cubic metre with 3 by 3 metre hole spacing to 1.1 kg ANFO per cubic
metre with a 2,7 by 2.7 metre hole spacing.

During the summer months, combined convective and radiant heat transfer will thaw
a surficial layer of granular material on the pit floor. As the material thaws, borrow
can be scraped and stockpiled to continuously expose a fresh surface to thaw. The
depth of thaw will primarily be a function of the moisture content (latent heat) of the
frozen material. Reworking and handling during stripping also provides an
opportunity for some drainage, which results in a lower moisture content in the

stockpiled material, a definite improvement if the material is to be used for winter

construction.
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5.2.2

5.2.3

Experience gained in winter island construction in the Canadian Beaufort Sea
indicates that summer-thawed gravel must be stockpiled in a loose manner and
drained to achieve a moisture content of less than about 5 percent to remain
completely workable under winter conditions. One technique that has been found to
assist in the drying of the granular materials is to use conveyors for stockpile creation.
Moisture contents have been found to decrease considerably through this operation
because of the exposure to warm air, the drop to the top of the pile and the
subsequent rolling of the material down the faces of the stockpile.

Progressive strip and thaw operations would have to be scheduled for the period mid
June to mid September.

In some instances, frozen materials have been excavated by ripping using large dozer
mounted rippers. EBA’s previous experience with ripping is that it is possible but
seldom a desirable construction plan because of wear and tear on equipment and high
consumption of cutting shoes.

Drainage Considerations

Drainage of the pit and stockpile areas is critically important to efficient operations.
The rate of thaw of permafrost in granular soils is retarded by water and/or enhanced
by drainage. Furthermore, standing water on the pit floor may initiate irregular thaw
of ice-rich zones creating holes which cannot be seen by equipment operators.

Drainage management plans must be incorporated into the pit development and
layout. By utilizing natural grades with culverts on pit roads and providing dedicated
maintenance of the pit floor, enhanced production rates and lower operating costs can
be achieved by most operators.

Stockpile Management

Separate stockpiles are required for produced borrow material. Overburden stripping
stockpiles will be required. Processed materials should be stockpiled in such a
manner as to prevent segregation and contamination. The base of the laydown area
must be a smooth, uniform surface, graded to provide positive drainage from the pile.
The area where the stockpiled material is placed should be outside of the excavation.
Granular material can freeze in the stockpile if it is wet from thawing ground ice or
if precipitation gets into the material. Developing borrow material from a frozen
stockpile can be as costly as the initial excavation of it.

V=
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5.3

5.3.1

5.3.2

The processed material should be placed in layers not greater than 1,0 m thick, and
it should not to be dumped or pushed over edges or faces. If dumped, it must be
spread towards the centre of the pile with a dozer. The stockpile must be constructed
in a neat and regular shape with sideslopes not to exceed 1.5H:1V. To further assist
with the thawing and draining of frozen material, the stockpile should be turned over

regularly.

Material in the stockpile that has thawed and subsequently drained should be
separated from the remaining frozen portion of the stockpile. This will provide
material more readily after start up in the following year.

MATERIAL PROCESSING
Extraction Consideration

If general fill material should be produced from the source, it may be necessary to
screen off any oversize encountered prior to use as a general fill material. In areas
where a greater total thickness of fill is required, it may be possible to use the pit run
material for general fill. Alternatively, any oversize material or reject material may
possibly be used during pit reclamation.

Concrete/asphalt aggregate and blend sand material will require either screening
and/or crushing of material that has been allowed to thaw and drain prior to use.

Screening, Crushing, Washing

Limited screening may be required if there are oversize fractions that need to be
removed from the material being processed to meet certain end-use purposes. It is
not likely that crushing will be required.

The fines content (sub 75 micron particle size) for the samples tested was found to
average 26 percent (see Figure 5). On that basis, it would appear that washing may
be necessary. Therefore, some effort to select cleaner material in an attempt to
reduce the amount of fines requiring washing may be beneficial. Further gradation
analyses would be required to optimize the development if the source be opened.
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PIT RESTORATION PROCEDURES
Restoration of the pit areas will consist of three major components:
e Disposal of rejected materials;

* Backfilling of pits and stabilization of the pit walls; and
¢ Drainage and erosion control.

- Disposal of all combustible debris may be accomplished by burning. Ashes may be

disposed of by burial, with any available soils in the pit area. All discarded
machinery and parts, scrap metal, and other non-combustible material must be
removed from the site. All combustible waste petroleum products should be
incinerated or removed from the site.

Rejected material (i.e. oversize, cobbles, and processed material that fails to meet
specification) may be disposed of in the excavation. The sideslope of the pit area
should be dressed to a final slope 1.5H:1V or as designated by Land Use Authorities.
The slopes and surrounding areas should be free of waste material piles and left in
a neat, trimmed, and tidy condition.

All obstructions to material drainage caused by construction should be removed and
the surrounding area restored to its original conditions. Grading should be such that
water is prevented from channelling and downcutting.
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6.0 CLOSURE

This report has been prepared based on findings from literature review, airphoto
interpretation, field reconnaissance, subsurface exploration, and laboratory testing.
Analyses to assess the suitability of materials incorporates interpretation,
extrapolation, and assumptions; particularly, as related to the anticipated gradation of
the processed materials. The data as presented should, therefore, be used in
appropriate context. Further information concerning the use of this report is found
in the General Conditions in Appendix A.

Respectfully submitted,

M.A. Valeriote, R.E.T.

Reviewed by:

NE AGSOCIATION OF ]

EBA ENGINEERING
CONSULTANTS LTD.

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

MAV/DCC/r
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EBA ENGINEERING CONSULTANTS LTD.

GEOTECHNICAL REPORT
GENERAL CONDITIONS

A1 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.

A.3 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.

A4 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.

A8 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. It 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
QUANTITY NAME SYMBOL OTHER S UNITS BASE AND
) SUPPLEMENTARY UNITS
81 UNITS
langth metre m
mass kilogram kg
time second $
alectric current ampere A
thermadynamic temparature kelvin K
amount of substance mole mol
luminous intensity candela cd
51 SUPPLEMENTARY UNITS
plane angle radian rad
solid angle steradian s
EXAMPLES OF 81 DERIVED UNITS WITH SPECIAL NAMES
frequency hertz Hz 1/s 51
force newton N m - kg/s? m-kg-s2
prassure, stress pascal Pa N/m? m kg s?
anergy, work, quantity of heat joute J N-m mi -kg-s?
power, radiant flux watt w Jis m2 - kg-s3
EXAMPLES OF S1 DERIVED UNITS WITHOUT SPECIAL NAMES
velocity - {inear matre per second m/s m-s!
- angular {radian per second) rad/s rad - 5!
acceleration - lingar {metre per sacond) per second m/s? m:s?
- angular {radian per second) per sacond rad/s? rad - 52
concentration {of amount of substance) male per cubic metre mal/m3 mol + m-3
dynamic viscosity pascal sacond Pa:s m o kg-s!
moment of force newton metre N-m - m2 kg s?
surface tension nawton per metre N/m kg-s2
heat flux density, irradiance watt per square metre W/m? kg s3
heat capacity, antrapy joule per kelvin J/K m? -2 K?
specific heat capacity, specific entropy joule per kilogram kelvin Jikg - K) m2 .52 K
spacific anergy joule per kilogram J/kg m? - g2
thermal conductivity watt per metra kelvin W/im - K) m kg 53 -K?
OTHER UNITS PERMITTED FOR USE WITH SI
QUANTITY NAME SYMBOL DEFINITION
time minuta min 1min=60s
hour h Th=3600%
day d 1d=286,400s
year a
plane angle degree ° 17 = ("/180) rad
minute ' 1 = {"/10,800} rad
sacond " 1" = ("/648,000) rad
area hectare ha 1 ha = 10,000 m?
volume litre L 1,000 L =1 m3
temperatura degree Celsius °c 0 C=273.15° K
tempersture interval 1C" = TK”
mass tonne t 1t=1.000kg=1Mg
MULTIPLYING FACTOR PREFIX SYMBOL MULTIPLYING FACTOR PREFIX SYMBOL
1,000,000,000,000,000,000 = 1018 axa E 0.1=10"7 deci® d
1,000,000,000,000,000 = 1015 peta P 0.01 =102 centi* [4
1,000,000,000,000 = 102 tatra T 0.001 =101 mitli m
1,000,000,000 = 10° giga G 0.000,001 = 10¢ micro u
1,000,000 = 106 mega M 0.000,000,001 = 109 nane n
1,000 = 103 kilo [ 0.000,000,000,001 = 1012 pico [}
100 = 102 hecto* h 0.000,000,000,000,001 = 1015 femto f
10=107 deca* da 0.000,000,000,000,000,001 = 108 atto a
* o be avoried where possinle

E£DBA Enginaering Consultants Wtd, i
2085




SYSTEM INTERNATIONAL CONVERSIONS

AREA PRESSURE, STRESS or ELASTIC MODULI
1km? = 3.861x 107 mi? 1 km? = 100 hactaras 1 MPa =1.044 x 10*1 T, /112 [TSF] sea note 4
1 km? =2471x 102 acre 1kPa =1.044 x 102 T,/f12 [TSF)
1m2 =1.196 yd? 1 kPa =1.450 x 107 Ib,/in? {psi]
1m? - 1.076 x 10* 1 12 1 kPa =3.346 x 107 ft of water hydrostatic pressure of water
1 mm? = 1560 x 10-% in? see nota 1 1Pa =2.089 x 102 ib, /ft? [psf] at 1 ft. depth
DENSITY TEMPERATURE
1 Mg/m3 =6.243x 10*" |h, /ft* saa note 2 [ =("F-32)/1.8 0°C = 273.15" K
1 kg/m? =6.243x 102 (b /f3 [ =18F 1C°=1K"
FORCE TiME
1N =2.248 x 1077 Iby 1Ms =3171x 102 yr for one yaar equal
ks = 1157 x 102 day to 366 days
HEAT 1s =3171x 108 yr
ENERGY (E)
1kd =9.478 x 107 BTU (I8T) 1BTU = 262 cal
1J =2.388 x 107 cal (I15T) VISCOSITY
HEAT FLUX (Q) DYNAMIC (n)
1W/m? =3170x 10-1 BTUW/(ft2 - hr} 1Pa-s =1.000 x 10*2 cantipoise
SPECIFIC HEAT CAPACITY (c) KINEMATIC (v}
1kd/(kg C*) =2.388x 10" BTW/(Ib_ - 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°) = 1.761 x 101 BTU/(f12 - hr - F) see note 3 1m? =8.107 x 104 acre - ft
1m? = 1.308 yd?
1m3 =3.531x10*" f13
LENGTH 1m? =2.200 x 10*? gal (Imperial) 1m?=1000L
1km =6.214 x 107 mi (statute) 1em3 =3.520x 102 fl oz see nota 1
im =1.094 yd 1em? =6.102 x 102 in?
1m =3.281ft
1 mm =3.9837 x 102 in
VOLUME RATE OF FLOW
1Tmi/s = 1.901 x 10! mgpd (Imperial)
MASS Tm3/s =3.5631x 10" ft3/s
1Mg 11027 17T =20001b,,
1Mg =2.205x 10% Ib,, Mg is equivilant to tonne
1kg =22051b COEFFICIENTS
VOLUME COMPRESSIBILITY OR SWELLING {m, or m,)
1 m2/MN; =9.579 x 102 12 /T,
POWER CONSOLIDATION OR SWELLING (¢, or ¢}
1w = 1.341 x 103 HP 1 HP =580 ft - Ib;/s 1 m2/yr =1.076 x 107 ft2/yr
1 m2/yr =2.949 x 102 12 /day
1mi/yr =3171 x 104 cm? /s
HYDRAULIC CONDUCTIVITY {k)
1m/s = 2,836 x 10*% ft/day see note

NQTFES,

. The use of um? andt cm tar area and volume s permissible.

N

. To contvert mass density () ta weight per unit volurne use.

Fooma,
i

i wMain? x 2,807 mis? < 5 B07ME ™ < 0,807, N

m

3
m
kg,/ma is not a valid 51 density urit.

[ %)

The inverse of the coefficient of heat transfer” is “thermal
resistance’ ar the "R valug,
4. kg, /m? 15 not a valid 51 stress unit,

. Hyddraulic conductivity is a proportionality coetficiont defined in

o

arcy’s La ih
Darcy’s Law kw;w, where v velocity of flow
]

s

bytdeapafi; gractivet

@

Al eonversion Factors have been rounded to four signiticant figures.

£BA Engincering Consultants Ltd, P




UNIFIED SOIL CLASSIFICATIONt

GROUP
MAJOR DIVISIONS TYPICAL NAMES CLASSIFICATION CRITERIA
SYMBOLS
] o C,=DggDyo Greater than 4
M>J aw ngl-grade(_l gravels a_nd gravel-sand & E ‘Dao)z
" a mixtures, little or no fines = E e =F— -~ Between 1and 3
.2 & s & D1 x Dgo
et > 5
o = ]
'y z g g8 = Pooriy-graded gravels and gravel-sand 4 “g 3 : I
= wes= w GP ! N : c ﬁ Not meating both criteria for GW
w B[22 ==l B3 mixtures, little or no fines EaER8y
2 zgS#2 Saw -
g § o8 §§ [ . o %% Z: g‘ Atterberg limits plot below ‘A" line Atterberg limits plotting
zo- ] Eld = @ GM Silty gravels, gravel-sand-silt mixtures 2 6 8 = 2| or plasticity index less than 4 in hatched atea are bor-
8 p A= § B derline classifications re-
z & é [ Ge Clayay gravels, gravel-sand clay mix- gg g 2 'g Atterberg limits plot above ‘A’ line quiting use of dual sym-
o § © tures s and plasticity index greater than 7 hols
& g " é . Gy =Dgo/Dyp  Greater than &
g § . @ g W Well-graded Isands and gravelly sands, - § Sy (Dao)?
i g2 -3 little or no finaex ° g g 2 Cow=—————  Betwaen ! and 3
g g g<| 2 &R $8 AT LI
- .
S Lless| % EERD
g g § ] a 5P Pourlyﬁgraded sa_nds and gravelly % ié’ Not meeting both criteria for SW
(23 4 o sands, little of no fines B ﬁﬂ g
@ H a © — . . .
£ . A & £t Atterberg limits plot below ‘A’ line Atterberg limits plotting
v 2 3 g M Silty sands, sand-silt mixtures 2 g L] or plasticity index lass than 4 in hatched area are bor
2i|lzEz S48 derline classifications re-
Flgsf ] g 5 2 Atterberg limits plot above ‘A’ line auiring use of dual sym-
sc Clayey sands, sand-clay mixtures 3 and plasticity index greater than 7 bols
Inorganic  silts, very fine sands, 60
o ML rock flour, silty or clayey fine E PILA_§TI(_3|TY ?HfART inad /
> eands or clasmification of fina-graina
. ﬁ - go| foils and fine fraction of coarse- ]
. _% g E H {norganic clays of low to medium grained '0"5_ . o /
it ] S =5 cL plasticity, gravelly ciays, sandy clays, * Attarberg limits plotting m. l:\atqhed /
o 2 < 3 & silty clays, (aan clays uj 40| area are borderlina classifications e
a o ,‘2 5 B g requiring use of dual symbols \ \‘\9°
o 2| 2 = ) A Bl ,
g P v oL Organic silts and organic silty clays | 20 Equation of ‘A ling: P1 = 0.73(LL - 20)
= 4 of low plasticity Q
q @
£ o § e Ve
Q 35 ©w Inorganic silts, micaceous or diato- 20
w E & /
2 5 g § MH n'n':ceuus fine sands or silts, alastic MH & OH
sl 3 E 5} sitts /
§ % i -FE: tnorganic clay of high plasticity, "; —— = — ,..W/
a '3 5 CH fat clays p ___/_CL_;*’ ML & OL
v g2
- 28
= ; oH Organic clays of medium to high 0 0 10 20 30 40 50 80 70 80 20 100
@ plasticity LIQUID LIMIT
Paat, muck and other highly organic "Based on the material passing the 3 in. (76 mm) sieve
HIGHLY ORGANIC SOILS PT soils TASTM Designation D 2487, for identification procedure see D 2488

GROUND ICE DESCRIPTION

ICE NOT VISIBLE

VISIBLE ICE LESS THAN 50% BY VOLUME

GROUP
YMBOLS SUBGROUP DESCRIPTION
sympoLs S
N Poorly-bonded or friable E
N Nbn No excess ice, well-bonded .
Nbe Excets ice, well - bonded .
NOTE:
1.  Duwal symbols are used to indicate borderiine or mixed
ice clamsifications
2 Vigual sth of ice tants indicated on borsholt

logs + 5%

3. This symtem of ground ice description has been modi-

fisd from NRC Twchnical Mamo 79, Guide to the
Fiaid Description of Permafrost for Engineering
Furposes

LEGEND

Soil - lce .

GROUP

SYMBOLS 8YMBOLS SUBGROUP DESCRIPTION
Vx Individual ice crystals or inclusions
Ve lee  coatings on  particles
v
vr Random or irregularly oriented ice formations
Vs Stratified or distinctly oriented ice formations

VISIBLE ICE GREATER THAN 50% BY VOLUME

ICE + . - .
lce with soil inclusions
Soil Type
ICE
lge wi il inglusions
ICE ce without soil ing

{greater than 25 mm (1 in.) thick}

2071/83




GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO: 11413-28

SOURCE 222, HIGHWAY |18

DRILL: CME750 c/w SOLID FLIGHT AUGERS

PROJECT NO: 0101-11413

CARIBOU CREEK, NW.T.

UTM ZONE: 8 N7553409.6 £563077.6

ELEVATION: 47.40 (m)

SAMPLE TYPE  JoisturseD [INo recovery DX ser 5 a-casinG sHEWBY TuBE [ ] core
E SOIL GROUND ICE ¥ O|[E|Z e
= g |lud =
£ DESCRIPTION DESCRIPTION o = i LD | By
& |5 t . I
= 0 4060 80
| 00 T ORGANIC ROOT MAT — (150mm_thick) Frozen E O
- | SAND (SM) - silty, some fine gravel, wel
[ graded, non plastic, brown il e
[ 10
[ E
: E 40
[ [SAND (TILD) (M) = some Si, trace of
X gravel, iron oxide staining evident, 3
i non plastic, dark olive grey ) . 60
- 2.0 E
: §—8.0
j_ 30 E— 10.0
[ 3 « ;
I - 120
— 4.0
I é—u.o
I 160
Y _ 4 [ ) 3
i — saturated when thawed
[ E 150
- 60 _
‘ LOGGED BY: MPLETION DEPTH: 8.4
EBA ENGINEERING CONSULTANTS LTD. [SRBr iy COIPFTON 0P 54 m
EDMONTON. ALBERTA Fig. No: 11413-28 Page 1 of 2

ST AT




GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO: 1141398

SOURCE 222, HIGHWAY §8

DRILL: CME750 ¢/w SOLID FLIGHT AUGERS

PROJECT NO: 0101-11413

CARIBOU CREEK, NW.T.

UTM ZONE: 8 N7553409.6 E563077.6

ELEVATION: 47.40 (m)

SAMPLE TYPE  JJOISTURBED L/]No RECOVERY SPT Ea-casinG sueLey TBE [ ] core
E Ly =z SALNMTY (ppt =
£ SOIL GROUNDICE | & |=2) wspvime, |
— = o =
2 DESCRIPTION DESCRIPTION | § (3 moe  we ww)f
a 0 40 60 8
: 50 TSAND (TILL) (SM) - (continued) Frozen - 200
I 5 » ;
- ;—22.0
I SILT (TILL) (ML) - cloyey, some sond, wet Lc&t?:&ient in ouger E
- to saturated when thawed, dark olive ) 3
I grey - 240
I E_ 260
— 8.0 3
A 6 L _
. — saturated when thawed F
[ END OF BOREHOLE (8.4 metres) E——zso
[ Note: Unable to determine ground ice
- conditions/content due to drilling 2
[ o0 method used to advance borehole. 3
I 300
- 2—32.0
- 100 ;
i E 340
110 ?—35.0
[ ;—35.0
120 _
LOGGED BY: MAV COMPLETION DEPTH: 8.4 m
EBA ENGINEERING CONSULTANTS LTD REVIEWED BY: DCC COMPLETE: 94/03/28
I EDMONTON, ALBERTA Fig. No: 11413-28 Page 2 of 2




GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO: 11413-29

SOURCE 222, HIGHWAY §8

DRILL: CME750 ¢/w SOLID FLIGHT AUGERS

PROJECT NO: 0101-11413

CARIBOU CREEK, NW.T.

UTM ZONE: 8 N7553553.4 £563023.8

ELEVATION: 44.40 (m)

SAMPLE TYPE [OSTURBED |/ NO RECOVERY SPT =[E0 SHELBY TUBE ]| CORE
G GROUNDICE | & (52| wumigee | €
g SOIL & E wl 10 ® " =
— = a -
& DESCRIPTION DESCRIPTION g 33| e we  ow| By
M 4 60 8
00 | ORGANIC ROOT MAT — (100mm_thick) AFrozen e 00
3 SAND (SM) — some silt, some clay, fine 2
i grained, uniform, damp to moist when il e E
I thawed, non plastic, brown 3
X ~ damp to moist when thawed 20
10
[ ?4.0
[ — trace to some ‘gravel, moist to wet 2
i N - 60
— 2.0 E
i Y
- SILT (L) (ML) AND SAND - trace of clay E
30 and gravel, iron oxide stoining 3
e evident, wet to saturated when E- 100
- thawed, non plastic, dark olive grey 3
[ 3| e
5 - wet to saturated when thawed 3 120
i E
I 3
40
[ E- 140
ﬂ
I E_ 160
. 50 _ 4 [ ] E
5 - saturated when thawed F
& §~1a.o
[ 60
[LOGGED BY: MAV COMPLETION DEPTH: 6.9 m
EBA ENGINEERING CONSULTANTS LTD REVIEWED BY: DCC COMPLETE: 94/03/28
R EDMONTON, ALBERTA Fig. No: 11413~29 Page 1 of 2




GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413-29

SOURCE 222, HIGHWAY 8

DRILL: CME750 ¢/w SOUID FLIGHT AUGERS

PROJECT NO: 0101~11413

- |CARIBOU CREEK, NW.T.

UTM ZONE: 8 N7553553.4 £563023.8

ELEVATION: 44.40 (m)

SRBTI TS

SAMPLE TYPE  J0ISTURSED [/Ino Recovery  DXJser = swewey Tuse [ ] core
= € /o —
= SOIL GROUND ICE g E ; 10 Ty (pot) " :;:;,
— =l o =
z DESCRIPTION DESCRIPTION | & 813 moe  we  wwo|
" 0 4060 8
L 89 |SILT (TILL) (ML) AND SAND ~ (continued) Frozen E- 200
I ] e "
I E—zz.o
5 |ENDOF BOREHOLE (6.9 metres)
- :
5-24.0
i Note: Unable to determine ground ice
'_80 conditions/content due to drilling - 260
L method used to advance borehole. 2
I ;—-28.0
00
i £ 300
: é—sz.o
L 100
| E_ 340
[ 110 f—-as.o
[ ;-33.0
[ 120
LOGGED BY: MAV COMPLETION DEPTH: 69
EBA ENGINEERING CONSULTANTS LTD, [EEeD Bt CMTION OEPT 59
EDMONTON, ALBERTA Fig. No: 11413-29 Page 2 of 2




GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO: 11413-30

SOURCE 222, HIGHWAY #8

DRILL: CME750 ¢/w SOLID FLIGHT AUGERS

PROJECT NO: 0101-11413

CARIBOU CREEK, N.W.T.

UTM ZONE: 8 N7553586.2 E563104.9

ELEVATION: 42.70 (m)

SAMPLE TYPE  [JlfossTureeD [/Ino recovery [X]ser =5 A-CasiNG sHeLey Tge [ core
€ GROUND ICE | g B|8| ssumvgn | @
= SOIL = E wl 10 % %« i’
— o =
& DESCRIPTION DESCRIPTION g > H I b
_ - 0 40 60 8
[ 00 TSAND (TILL) (SM) - gravelly, silty, wel Frozen 00
- graded, gravel sizes to 25mm 3
- diameter, moist when thawed, non il e E
[ plastic, brown
i - 20
10
L ;- 40
[ 3
i A - 60
— 20
i ;—a.o
30
| - some fine gravel, some silt, well - 100
i graded, gravel fraction is
5 subangulor to angular, moist when 3 le 2
- thawed, non plastic -
[ - 120
E
— 40 E
i E- 140
[ Ice fragments evident in
- auger cuttings. F
i E- 160
— 5.0 4 ® E
[ 180
| 60 ‘
LOGGED BY: MAV COMPLETION DEPTH: 8.4 m~
EBA ENGINEERING CONSULTANTS LTD. REVIEWED BY: DCC COMPLETE: 94/03/28
EDMONTON. ALBERTA Fig. No: 11413-30 Page 1 of 2
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GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:

11413~30

SOURCE 222, HIGHWAY §#8

DRILL: CME750 ¢/w SOLID FLIGHT AUGERS

PROJECT NO: 010111413

CARIBOU CREEK, NW.T.

UTM ZONE: 8 N7553586.2 £563104.9

ELEVATION: 42.70 (m)

SAMPLE TYPE  [llorstureeD NO RECOVERY SPT B A-casinG sheLy usE  [J] core
W = Y =
= SOIL GROUND ICE 5 ; Ly 0BT B é"
- [«
& DESCRIPTION DESCRIPTION g S H I -
- 20 4 608
[ &0 SAND (TILL) (SM) - (continued) Frozen i Fano
I 5 ]..in
X — silty, gravelly 3
i I E- 220
10
[ :Ezw
80 6 ie -- 26.0
| — wet when thawed o
" [END OF BOREHOLE (8.4 metres) 5_280
. Note: Unable to determine ground ice
- conditions/content due to drilling 2
[ 0 method used to advance borehole.
: E 30
[
I )
100
[
B - 340
[
—11.0 - 36.0
- E—Ja.o
[ 120 |
LOGGED BY: MAV COMPLETION DEPTH: 8.4 m
EBA ENGINEERING CONSULTANTS LTD. RNEWED BY: DCC COMPLETE: 94/03/28
EDMONTON, ALBERTA Fig. No: 11413-30 Page 2 of 2
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GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO: 11413~31

SOURCE 222, HIGHWAY #8

DRILL: CME750 c/w CRREL CORE BARREL

PROJECT NO: 0101-11413

CARIBOU CREEK, NW.T.

UTM ZONE: 8 N7554084.8 E563124.3

ELEVATION: 44.90 (m)

SAMPLE TYPE  [oistureep [/]No RECOVERY

Eil =R

sHeLsY e | ] core

SOIL
DESCRIPTION

DEPTH (m)

GROUND ICE
DESCRIPTION

TEMPERATURE (C)

SAMPLE TYPE

SAMPLE NO

B SAUNITY (ppt) B
10 20 30 40

PLASTC M.C. Liuip

[l &
| — -

0 4 60 80

DEPTH (ft)

00" ORGANIC SILT (OL) AND PEAT

lce lenses throughout

T 1 1 117

SAND (TILL) (SM) - some clay, some silt,
- trace of fibrous organics, trace of
coal fragments, trace of fine

i gravel, well graded, iron oxide
staining throughout, subangular to
angular gravel, non plastic, orangey
brown

Nbn

N

i SAND (SM) - some silt, some clay, very

- thin 3mm thick black organic lenses
i throughout, fine grained, uniform,
20 domp when thawed, non plastic, dark
brown

Vs trace

SAND (TILL) (SM) ~ some gravel, some silt,
\ trace of fibrous organics and coal
fragments

[ Nbe

SAND (SP/SM) - trace of silt, trace of
- coal fragments, trace of coarse

- subrounded gravel particles
disseminated throughout, iron oxide
staining evident, smooth, non
plastic, brownish grey

Lt
o

- black coal particles disseminated
throughout, thin laminae, even,
non parallef, mottled olive and
olive grey .

-~
o

Nbe

SILT (ML) -~ some sand to sandy, very thin
laminae, curved, non plastic, grey

Vs trace

SILT (ML) AND SAND ~ fine grained,
uniform, thin laminae, even, non
parallel, saturated when thawed, non

[ plastic, grey

Iil‘rlllllllliﬁ’llil

Nbe, Vx troce

- END OF BOREHOLE (5.0 metres)

-

o

IIIIIIIIIIIIIIIIIIIII[IIIIIIIIII |1|]|||llilirnlnnlll]llluill llllll]‘l‘[llllll Iil]lillIllllllllllllllliur!lll |[ll|urnllIIIIIlllllllllllllll llllllnl'llllll IllllllllllIIIIIIIHI:IF]I‘UIIII
—
o
(=]

EDMONTON, ALBERTA

EBA ENGINEERING CONSULTANTS LTD. [:cth st e

COMPLETION DEPTH: 5.0 m

COMPLETE; 94/03/29

Fig. No: 11413-31

Page 1 of 1
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GRANULAR RESOURCE EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO:  11413-32
SOURCE 222, HIGHWAY §8 DRILL: CME750 c/w CRREL CORE BARREL PROJECT NQ: 0101-11413
CARIBOU CREEK, NW.T. UTM 7ONE: 8 N7554212.3 £563155.5 ELEVATION: 44.50 (m)
SAMPLE TYPE  [JjoisTursED |/INo recovery X sPr Ea-casing [ll]steey vBe [ core
E SOIL GROUND ICE | g 12| wsmmrign, | S
= et =
2 DESCRIPTION DESCRPTION | § (13| e we  wom|
- 040 60 8
[ 09 [ ORGANIC ROOT MAT AND PEAT - (150mm thick) _ [r o F 00
- SAND (TILL) (SM) — some silt, trace of lce lenses throughout 3
[ gravel and organics, iron oxide Nbn
[ )___staining_throughout, orange Vs 10%
- SILT (TILL) (ML) ~ cloyey, trace of fine E-20
[ grained sand, non to low plastic, I ' ¥ 3
[ olive_brown 3
1.0 | SAND (SM) - silty, trace of coal 3
frogments, iron staining evident,
t thin laminae, even, non parallel, 5—4-0
X non plastic, mottied olive and olive
- grey , ' 2
~ trace of silt, very thin interbedded I 2 .
i black organic lenses <1mm thick, E
5 appears to be cool E—ao
_— 20 I 3 ® g
:
: ]
5 — 8.0
[ [SAND (SM) AND SILT ~ some clay Tl + A t
_LM - 100
: E
I ~ silt content increases with depth, I 5 .
- very thin laminge, even, parallel, - 120
i continuous, mottled lenses olive 3
L 40 grey and grey 3
- - thin laminge, curved, non parallel, E
[ grey E- 140
- :
!
I E- 160
50 L 6 s 3
- END OF BOREHOLE (5.0 metres) E
] E—-I&O
; E
6.0
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: MAV COMPLETION DEPTH: 5.0 m
+ [REVIEWED BY: DCC COMPLETE: 94/03/29
Yy p R TR EMONTON. ALBERTA ﬁg No: 11413-32 Poge 1of 1




APPENDIX B

SUMMARY OF LABORATORY TESTING
AND PARTICLE SIZE ANALYSIS




R e
0101-11413

5/20/94
LABORATORY TEST SUMMARY
Borehole  Sample Sample Interval Molsture usC Clay Silt Sand Gravel
Number from to Content  Classlfication

{m}) (m) {%) (%) (%) {%) (%)
11413-28 1 0.00 0.76 10.6 M - 20.5 66.8 12.7
11413-28 2 1.52 2.29 19.3 aM - 14.7 81.8 3.5
11413-28 3 3.05 3.81 18.3 M - 14.3 81.2 4.5
11413-28 4 4,57 5.33 29.7
11413-28 5 6.10 6.86 23.4
11413-28 6 7.93 8.41 29.2 21.4 66.1 12.5 0.0
11413-29 1 0.00 0.76 10.4 15.1 14.4 70.4 0.1
11413-29 2 1.52 2.29 20.3
11413-29 3 3.05 3.81 28.1 8.5 - 50.2 41.2 0.1
11413-29 4 4.57 5.33 28.3
11413-29 5 6.10 6.86 26.2
11413-30 1 0.00 0.76 11.0 - 25.2 41.9 32.9
11413-30 2 1.52 2.29 14.5
11413-30 3 3.05 3.81 15.5 M - 18.7 62.7 18.6
11413-30 4 4,57 5.33 15.5
11413-30 5 6.10- 6.86 13.5 M - 20.7 57.1 22.2
11413-30 6 7.62 8.38 16.9
11413-31 1 0.61 0.76 11.9 21.3 19.8 50.3 8.6
11413-31 2 1.22 1.52 7.2 14.9 14.2 70.9 0.0
11413-31 3 1.98 2.13 7.0
11413-31 4 2.59 2.74 29.5 * - 3.7 95.5 0.8
11413-31 5 3.51 3.66 32.0
11413-31 6 4.12 4.27 27.3
11413-31 7 4.88 5.03 30.7
11413-32 k| 0.61 0.76 17.6 23.5 72.6 3.9 0.0
11413-32 2 1.52 1.68 26.5 SP/SM - 7.0 93.0 0.0
11413-32 3 1.98 2.13 31.0
11413-32 4 2.74 2.90 32.6 10.0 43.5 46.5 0.0
11413-32 5 3.51 3.66 28.4
11413-32 6 4.88 5.03 29.1



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

Borehole Depth Percent Passing
Number from to 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
(m} {m} (%) (%) (%) {%) (%) (%) (%) (%) {%) (%) (%) {%]} {%) (%) (%) | (%) (%) (%)

11413-28 | 0.00 0.80 [ 100.0 100.0 100.0 98.6 874 76.6 66.5 56.4 415 276 205
11413-28 | 1.50 2.30 | 100.0 100.0 100.0 995 9865 91.7 79.8 50.6 26.7 18.2 14.8
11413-28 | 3.00 3.80 | 100.0 100.0 1400.0 100.0 955 810 &1.1 37.7 228 16.9 14.3
11413-28 | 8.10 8.40 | 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.6 9.4 98.8 876 619 419 311 26.0 225 18.7 12.7

11413-29 | 0.00 0.80 | 100.0 100.0 100.0 1000 999 996 98.8 97.4 B8.4 444 2986 253 222 19.5 17.7 16.1 13.1 10.8
11413-29 | 3.00 3.20 | 100.0 100.0 100.0 100.0 999 996 990 98.0 96.2 86.7 58.8 36.4 22.8 15.2 12.0 9.8 7.0 5.4

11413-30 | €.00 0.80 | 100.0 100.0 870 809 67.1 52.3 43.0 378 335 298 253
11413-30 } 3.00 3.80 { 100.0 100.0 97.9 92.8 814 659 506 ar.e 280 223 18.8
11413-30 | 6.10 6.90 | 100.0 100.0 '96.5 g2.5 778 614 480 39.7 30.8 247 20.8

11413-31 | 0.60 0.80 | 100.0 988 965 955 915 86.9 78.2 594 50.6 450 41.2 345 30.4 255 228 20.7 17.9 14.5
11413-31 1.40 1.50 | 100.0 100.0 100.0 100.0 100.0 100.0 89.1 96.2 73.7 380 29.2 25.4 23.2 20.8 19.1 16.0 12.5 9.5
11413-31 | 2.50 2.70 | 100.0 100.0 100.0 100.0 992 984 956 88.3 45.2 8.8 3.7

11413-32 | 0.60 0.80 | 100.0 100.0 100.0 100.0 100.0 100.0 100.0 998 99.6 99.2 96.2 7341 50.8 349 29,9 254 19.7 15.2
11413-32 | 1.50 .70 | 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.7 43.5 7.1
11413-32 | 2.74 2.90 § 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 911 53.5 25.4 17.8 14.9 12.7 11.1 7.9 5.4

EBA Engineering Consulfanis Ltd.




EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND - CRAVEL
CLAY SILT FINC 1 MEDIUM JCOARSE| _FINE__ | COARSE
U.S. STANDARD SIEVE SIZES
100————
90|
BOY-
70|
e 60
:
- 50}
ol
30..
20]-
10{-
o ::i ' I I | H H [ i r i ' H
0.0005 0.001 0.002 X i i 005 00 0.2
GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH DESCRIPTION e | use
SYMBOL CLAY & SILT | SAND |GRaveL| Cu ¢ 2
NUMBER (m) g » )
— 28 0.00 - 0.80 20.5 . 668 12.7 16.5 1.3 SM
——s B 1.50 - 2.30 14.7 81.8 35 1.1 2.6 SM
—a 73 3.00 - 3.80 14.3 812 ¢ 45 158 | 26 : SM
— 78 8.10 - 8.40 21.4 66.1 125 ¢ 0.0 - - ?
— 29 0.00 - 0.80 51 144 704 01| - -
oo 79 300 - 3.20 85 502 412 01| 118 1.4
o—o: 30 0.00 - 080 25.2 419 : 329 698 ¢ 0.1 SM
e—ai 30 300 - 380 18.7 62.7 . 18.6 283 1.0 SM
a——n: 30 6.10 - 6.90 20.7 57.1 ¢ 222 354 0.6 SM
—x 31 0.60 - 0.80 213 19.8 203 ¢ 86 - -
O . 31 1,40 - 1.50 149 14,2 709 ¢+ 00 140.8 211 SC
— 250 - 2.70 37955 08| 20 . 09  SP
| w32 0.60 - 0.80 235 726 ¢ 39 ¢ 00 - =
aea]  3) 1.50 - 1.70 70 830 00| 22 . 1.0  SP-SM
vorw 3] 274 - 290 100 435 465 00| 176 @ 32
Project; 101-11413 Date Tested: 94/04/19 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
ato presented hereon 1s for the sole use of the {he tesling services reporled heren hove been performed by on EBA techmcian o recogmzed
e held Tobl: fo wee 1hade. of e resori by oty Inchudt o sepresonl oy netEretaton o SBman ot Sreciieion oo o mateiol ¢
other porty, with or withoul the know!egqe of £ suitability. Sh%uld enginzrering pinlerprelotionpbe requireg? EBA will provide it upon written request. _’E



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT INE___ 1. MEDIOM  [COARSEL —FINE | COARSE
.S, STANDARD SIEVE SIZES
100 §200  §100 #50  J40 §30 f20 16 hofs 4 .373r 51 152 3 6
go ....... //
BG // [
60 ¢
; e
50
2 | /
ﬁ 40 /1
3G : / ..........
20 / ‘
10
0 T T T T I T 7
0.0005 0.001 0.002 0.005 001 002 005 041 0.2 0.5 1 . 10 20 50
GRAIN SIZE — MILLIMETRES
SYMBO BOREHOLE DEPTH - DESCRIPTION C US.C
Ll NumBER (m) CLAY & SILT | SAND |GRaveL| Cu c 5.
% % % :
—i 28 00- 08 . 20.5 66.8 | 12.7 16.5 1.3
Project: 101~11413 Date Tested: 94/04/19 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
Dota presented hiereon 1 for the sofe use of e 1he Testing WWWWWWG an EBA Technicion (0 recogmized
stipulated client. EBA is not responsible, nor can industry stondards, unless otherwite noted. No other worranty is made. These dato do not A
be held liable, for use made of this report include or represent any inferpretation or opinion of specification compliance or material (/

0
other party, with or without the knowledge ::7 Eéx suitability. Should engineering interpretation be required, EBA will provide it upon written request, _’E



EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILY FIRE T MEDIOM _ [COARGEL FINE 1 —COARSE
U.S. STANDARD SIEVE SIZES
100 200  f100 50 40 §30 J20 6 Jr0f8 4 375 J51 152 3 (]
’/
90 //
80
70 - P
/
g 60 / ...........
§ 50
]
< 40 : /
30 (
m _/
10
0 , { I 1 | é I ]
0,0005 0.001 0,002 0005 00 0.02 0.05 0.1 0.2 0.5 1 10 20 50
GRAIN SIZE - MILLIMETRES
BOREHOLE DEPTH DESCRIPTION e | use
SYMBOL NUMBER (m) CLAY & SILT SAND ] GRAVEL Cu ¢ 3.
% % %
— 28 15- 23 14.7 81.8 3.5 1.1 2.6 SM
Project: 101-11413 Date Tested: 94/04/19 BY: MH
_ Tested in accordonce with ASTM D422 unless otherwise noted.
presented hereon is for the sole use of the

2 i ] =1 n? Services ed herein have been perloimed by an EBA technicion o recognized

stipulated client. EBA is not responsible, nor con industry stondards, unless otherwise noted. No other warronty is mode. These data do not A
be held ligble, for use made of this report b{ o&x include or represent ony interpretation or opinion of specification compliance or materiol "
ather party, with or without the knowledge of € suitability. Should engineering interpretation be required, EBA will provide it upon writen request,



EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FNE T MEDIUW TCORRGE] FINE_ | COARSF
U.S. STANDARD SIEVE SIZES
100f=rms 200 11_00 #60  #40 §30 J20 hré  hogs §4 375 J51 152 3 6
90 ....... .. / ...................
80 ...... / /
70 /' .......
g 60 ...............................................................
NAGE.") S0 15 NRNOE SIS UOS W U505 SRRMOOS SURRNS OO SN S0 S| WSRPRSE SYROPRRY SO SRS SPOS SRS SRR HE-SSPRUOPS SRR SRR A0 S
: /
&5
o 40 /
30 //
20 =
va
——
Y0 FEERTE ISR U U SO [ 01503 SUUPUUOS UUNUR UG SO S SUNURSRR URTS PRPI OOK SRR G OO SRR ISR SRS WS SN
0 T T T Y 7
0.0005 0.001 0.002 0005 001 0.02 005 Ot 0.2 0.5 { 2z 5 10 20 50
GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH DESCRIPTION US
SYMBOL CLAY & SILT | SAND [GRAVEL| Cu Ce S.C
NUMBER (t)
% 7% %
—: 28 30- 38 14.3 81.2 4.5 15.8 2.6 SM
Project: 101-11413 Date Tested: 94/04/21 BY: MH
Tested in occordance with ASTM D422 unless otherwise noted.
afo presented hereon 15 Tor The sole Use of the The {eshn? services reported herew hove been performed by on EBA Technicion (o recognized
stipulated client. EBA is not responsible, nor can industry siondords, uniess otherwise noted. No other warronty is made. These data do not A
be held liable, for use made of this report include or represent any interpretation or opinion of specification complionce or moteriol /

other parly, with or without the knowledge

o 68

suitobility. Should engineering interpretation be required, EBA will provide it upon written request.

=




EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FRE T MEDIM  TCOARSEL _FINE | COARSE
U.S. STANDARD SIEVE SIZES

100 f20 #1000 f40 f30 J20 16 frofs i 375 B 152 3 [

90 .................................................

Bc .............

70
% 60 / ....................................
é 50 /

30 »

| A
20} iede i e B o S SO SOt SV SO YOS
e

10

0 T T l T é T T

00005 0001 0002 0005 001 002 005 01 02 0.5 1 0 20 50

CRAIN SIZE - MILLIMETRES
sgoL|  BOREHOLE DEPTH DESCRIFTION . . Jsc
Ll NUMBER (m) CLAY | SLT | SAND |oRaveL| Cu c 3
% % % /4
e {28 8.10 - 8.40 214 ¢ 661 12.5 0.0 - -

Project: 101-11413

Date Tested: 94/04/21 BY: MH

Tested in accordance with ASTM D422 unless otherwise noted.

ota presented hereon 15 for the sole use of the
slipuloted client. EBA is not responsible, nor can

be held lioble, for use made of this report

other party, with or wit

hout the knowledge g? egz

The testm?
industry sta

SEVICES re’ported herein hiave been performed by on EBA (echnicion [0 recogmzed
ndards, uniess otherwise noted. No other warranty is made. These data do not

include or represent any interpretotion or opinion of specification complionce or material E
suitability. Should erqai:yaering interpretationpl':e require%?c EBA will providpg it upon written request. '




EBA Engineering

PARTICLE SIZE -~ ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT ANE___ 1 MEDIUM [COARSEL FINE | COARGE
U.S. STANDARD SIEVE SIZES
100 §200 oo Jeo jeo g0 fo e pogs  f4 318 751 152 3 6
gc // ...................
80 RPN S P feedarkade // PP OIS PR PP RPN NP A R RPN Ot POTIRURY UL NN SN
70 : / ................ [ N
E:.l 60 RPN S A - / ..............
g 50 .
2 l
£ /
3o =
/./
20 e
.--"/”-—
10 Lo
0 ) ) | i 1
0.0005 0.001 0.002 0.005 00t 0.2 005 o1 0.2 0.5 % 5 10 20 50
GRAIN SIZE - MILLIMETRES
sugoL|  BOREHOLE DEPTH DESCRIPTION
MBOL CLAY | SILT | SAND |GRAVEL| Cu Ce us.c
NUMBER (m)
% % % %
—: 29 0.00 - 0.80 15.1 144 : 704 0.1 - -
Project: 101-11413 Dote Tested: 94/04/21 BY: MH
Tested in occordance with ASTM D422 unless otherwise noted.
ata presented hereon i for the sole use of The tes lngoservlces - n O an techmoign to recognized
slipulated client. EBA is not responsible, nor con industry standards, unless otherwise noted. No other warranty is made. These dato do not

be held liable, for use made of this re include or represent any interpretotion or opinion of specification complionce or moterial /
other parly, with or without the knowle@ :’ Eolii'z sutability. Should engin{erin;n:nterpretationpée requiregfc EBA will pravidpg it upon written request. _’E



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT ANE T WEDIOM —TCORRGE] _FINE 1 CORRSE
US. STANDARD SIEVE SIZES
100 §200  §100 fo0 lﬂﬂm_ﬂs mfa‘ # 375 51 152 3 ]
/[
90 /

80 /
60 /

e o e A S & R
: /
= 50 //
£ 0 ' //
30 // ¢
20 //
10 -
.---"""'"
0 U { 1 ] é 1 |
0.0005 0.001 0.002 0.005 001 002 Q.05 (1h] 0.2 0.5 1 10 20 50
GRAIN SIZE - MILLIMETRES
SYMBOL BOREHOLE DEPTH DESCRIPTION c
NUMBER (m) CLaY | SILT | sanD |cRaveL| Cu ¢ | usc
% % % %
—i 29 3.00 - 3.20 85 : 502 : 412 0.1 11.8 14
Project: 10111413 Date Tested: 94/04/21 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
to preserited hiereon 13 for the sole use of the The Testi mthﬂ Tidve been performed by an EBA TechAician 10 fecognized
stipulated client. EBA is not responsible, nor can industry stondards, otherwise noted. No other warranty is made. These dota do not

be held liable, for use made of this report by o include or represent ony interpretation or apinion of specification compliance or material \/
other porty, with or without the knowledge gr Eéz suitability. Should engui'n”eeﬁrg%rn?erpretoﬁonpl'ae require'd,? EBA will provig'e it upon written request. E



'EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT AN T MEDIOM _JCORRSEL TINE | COARGE
U.S. STANDARD SIEVE SIZES

100 f200 100 60  §40 J30 20 )5 frofs 4 375 51 152 3 6

90|-+- ' /

80 /

70 . ..- adaihabanaaaas /
e [N N I T A
2 /
o 50 <]
5 40|-4-3

 — -
/

30

20

10

0 T J T T T

0.0005 0001 0.002 0005 001 002 005 0.1 0.2 0.5 " Z é 10 20 30

GRAIN SIZE ~ MILLIMETRES
M BOREHOLE DEPTH DESCRIPTION
SYMBOL CLAY & SILT | SAND |GRAvEL| Cu Cc | USC
NUMBER (m)
% 7% %
—i 30 00~ 08 25.2 41.9 329 115.5 0.2
Project: 101-11413 Date Tested: 94/04/19 BY: MH
Tested in accordance with ASTM D422 unless otherwise noled.
ala_presentéd hereon s Tor the sole use of the The T5ting Services reporied herem have been performed by an EBA lechnicion 10 recogmized

;gp#el?gega glluegn;.orEBugem m%%te reo:ﬁ?r'i?i?'e?o:l“ c%n ;nng::st}eryor r:ggersd:',‘ 'u‘r;lessim Mh“:tis(.} noled. No othe‘r wan%ntyﬁi)shmode.rThese do:’c‘nu?:ﬂgrt 'A
other party, with or without the knowledge 37 Eéz suitability. Should engi?eeﬁnﬂtegp?:ta?{):p&mgq%rigfcéﬂﬁawﬂl pcrg'v“»geml?c:pgrn written request. E



BEBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
GRAVEL
CLAY SILT _FNE_F%NEM DN TCORRGE] _ FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 1200 F100 oo 40 30 J2o 16 hofs  f4 35 751 152 3 5
% //
80 - /I ......
70 //' .........................
] . /
0 :
: 7
o /,/
20 e
10
0 R | 1 1 T é I J
00005 0001 0002 - 0005 001 0b2 005 01 02 05 1 0 2 0
GRAIN SIZE — MILLIMETRES
sgoL|  BOREHOLE DEPTH DESCRIPTION |
YMBOLY y uMBER (m) CLAY & SILT | SAND |GRAVEL| Cu Cc | USC
% % %
—_ 3 30- 38 18.7 627 1 186 | 390 13 | M
Project: 101-11413 Dote Tested: 94/04/21 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
T v S T T el s e b o ey I ERET DR
bep#eld figble, for use made :?p&?:‘ re?o?tm o zncmor r'e‘prerseﬁtuSny iq?erpretutio:o oer 6pinion :'r smgﬁgn?g%eﬁﬁnnc?orumumgf !'E

a
other parly, with or without the knowledge :7 Ea'z suitability. Should engineering interpretation be required, EBA will provide it upon written request.



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE T MEDIOM [COARSE[ FINE_ | COARSE
U.S. STANDARD SIEVE SIZES

100 : : J200 4100 fs0 Jeof0o J2ofr6 frofs  p4 375 751 152 3

90 J S S P N g 3 e e AT LT LT T TTTTITNIORIRETEL FRR BTN // .....

70 / .....

60 O N AR 1/
? o %
]
2 /
(=% ‘c ...... /

30 ......... /

20 L

10

0 1 1 1 | - |} |

0.0005 0001 0002 0.005 001 002 005 0 0.2 0.5 1 2 5 10 20 0

GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH DESCRIFTION
SYMBOL CLAY & SILT | SAND [GRAVEL| Cu Cc | USL
NUMBER (m)
% % %
—i 30 6.1~ 6.9 20.7 971 22.2 1.7 0.8 SM
Project: 101-11413 . Date Tested: 94/04/21 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
ma presented hereon is for the sole use o Ihe tes n;? services & ein have been periorme an Technician fo recognized

slipulated client. EBA i not responsible, nor con industry stondards, unleas otherwise noted. No other worronty is made. These dato do not A
be held liable, for use made of this report include or represent ony interpretation or opinion of specification complionce or material (/

other party, with or without the knowledge :;7 l?éx suitability. Should engineering interpretation be required, EBA will pravide it upon written request.

V=




EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE 1 MEDIUM__JCOARGEL _TINE 1 CORRSE
U.S. STANDARD SIEVE SIZES
100 §200 100 60 J40 30 J20 s fiogs M 35 751 152 3 6
]
90 /—’/-
805 . ///
m 60 - / .........
- 50 /
5 40 et
. - ot
30 //
”,P‘/.
20 -
e "
10
0 { 1 1 1 1 )
0.0005 0.001 0.002 0005 001 002 0.05 0.1 0.2 0.5 1 Y é 10 20 50
GRAIN SIZE ~ MILLIMETRES
ovoL|  BOREHOLE DEPTH DESCRIPTION . o | use
NUMBER (m) CLAY | SILT | SAND |GRAVEL u ¢ -
% % % %
—i 3 0.60 - 0.80 2130 198 : 503 8.6 - -
Project: 101-11413 Date Tested: 94/05/13 BY: IS
Tested in accordance with ASTM 0422 unless otherwise noted.
ata presénied hereon 1 for The sole use of the The testing services have Deen perl an EBA {echmcion 10 recogmized
LI, i e SR i b oA
other porty, with or without the knowledge :’ Egz suitability. Should enngerpretdtiog p::e require?ifc EBA will provide it upon wgtlen request. _’E




EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE 1 MEDIM " TCOARSEL _FINE | CORRSE
U.S. STANDARD SIEVE SIZES
§200 4100 §60 J40 §30 Joo 16 Jiofs M 375 J51 152 3 6
100 T ot
H i
[+T)] AR ddunndidondoded il b e
80
[0 EEETE A O SO JETSRN SN P01 ROUOVUVUUUOON SRR /SNURRINY NUORE JHUUUIE SUUNUNS SUPU S SV SO SUURURNS RO SOV SO
% 60 POYCI. FE T T T A e SR SRR S S BT T T Ty T . S T T e A .
; 50 T S JUUPREOER OO0 5 SRR SUUNUNOR SOV VUOE SO O S IUVUIRTUUOOY OO JOUUUS-VUUROUUUY NTNE JNOOL SN SURUR N SRR N SO
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GRAIN SIZE - MILLIMETRES
BOREHOLE DEPTH DESCRIPTION ) LS
SYMBOL| "\ MBER (m) CLAY | SILT | SAND |GRAVEL| Cu Ce .
% % 7 %
— 3N 1.40 - 1.50 149 ¢ 142 : 709 0.0 | 140.8 211
Project: 101-11413 Date Tested: 94/04/25 BY: MH
Tested in occordance with ASTM D422 unless otherwise noted.
oto presented hereon i for the sole use of the Ihe tes! l;? Services repo ein have been perior an techmaian to recognized
stipulated client. EBA is not responsible, nor con industry standards, unless otherwise noted. No other worranty is made. These dato do not

be held liable, for use made of this report by a include or represent any interpretation or opinion of specification compliance or moterial E
other party, with or without the knowledge cl;?’ Eé’z suitability. Should engineering interpretationpt';e required, EBA will provide it upon written request. ’
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PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
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GRAIN SIZE — MILLIMETRES
sgoL|  BOREHOLE DEPTH DESCRIPTION 5 .o
MBOL  wuMBER (m) CLAY | ST | SAND |GRAVEL| Cu ¢ | Us
% % % %
— 31 140 - 1.50 14.9 14.2 70.9 0.0 | 140.8 211
Project: 101-11413 Date Tested: 94/04/25 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted,

Uala presented hereon i Tor The sole use of (he The mtm? services reported herein hove been performed by on EOA Technicion 10 Tecognized
stipulated client. EBA is not responsible, nor con industry standards, unless otherwise noted. No other worranty is made. These data do not
be held liable, for use made of this report include or represent any interpretation or opinion of specificolion compliance or material

a (/
other party, with or without the knowledge 37 Eé’l suitability. Should engineering interpretotion be required, EBA will provide it upon written request. _'E
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PARTICLE SIZE - ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE T MEDIOM [CORRSEL _TINF . | - COARGE
U.S. STANDARD SIEVE SIZES
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GRAIN SIZE - MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBOL | CLAY & SILT | SAND |craveL| Cu Ce | USC
NUMBER (m)
% % %
— 3 | 25 - 27 3.7 955 08| 20 09 | sp
Project: 101-11413 Date Tested: 94/04/19 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
ata presented hereon 18 Tor the sole use of the The leshn? sérvices Teporied herein have been performed an EBA Techmcion (o recognized

i o e fok TRy P A et e S e e e g
other porty,_ with or without the knowlegge o Eéz suitability. Should engi:yeerin%m mterpretationp'be requiregfc EBA will provide it upon written request. E
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PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE T MEDIUM _JCORRSEL _FINT | COARGE
1).S. STANDARD SIEVE SIZES
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GRAIN SIZE ~ MILLMETRES
BOREHOLE DEPTH DESCRIPTION C
SYMBOL CLAY | SILT | SAND |GRAVEL| Cu Cc | USC
NUMBER (m)
% % 7% %
—i 32 0.60 - 0.80 235 : 726 3.9 0.0 - -
Project: 101-11413 Date Tested: 94/04/25 BY: MH
Tested in accordance with ASTM D422 unless otherwise noted.
Data presented Fiereon is Tor The sole use of the The tes'ﬁn? sefvices #in have been performed by on Technician 1o recogmzed
stipulated client. EBA is not responsible, nor con industry standards, unless otherwise noted. No other warranty is made. These dato do not A
be held Giable, for use made of this report :r Eﬁn( include or represent any interpretotion or opinion of specification compliance or materiol /

other party, with or without the knowledge

suitability. Should engineering interpretation be required, EBA will provide it upon written request.
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PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FNE T MEDUM__[COARSEL _FINE -~ T CORRSE
U.S. STANDARD SIEVE SIZES
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GRAIN SIZE - MILLIMETRES
ueot | BOREHOLE DEPTH DESCRIPTION
SYMBOL CLAY & SILT | SAND [GRAVEL| Cu Ce | USC
NUMBER (m)
% % %
—i 32 1.5- 17 7.0 93.0 0.0 2.2 1.0 :{SP/SM
Project: 101-11413 Date Tested: 94/04/19 BY: MH
Tested in occordonce with ASTM D422 unless otherwise noted.
ota present reon 15 for the sole use of the esting services N hove Deen perfor an technicion to recognized

stipuloted client. EBA is not responsible, nor can industry :?ondords. ess otherwise noted. No other warranty is mode. These data do not A
be held lioble, for use made of this report include or represent any interpretotion or opinion of specificotion complionce or moterial (/

other

g
porty, with or without the knowledge :‘V Eﬂ

suitability. Should engineering interpretotion be required, EBA will provide it upon written request.
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PARTICLE SIZE - ANALYSIS OF SOILS

—SAND CRAVEL
CLAY SILT e 1 MEDIOW  [COARRGEl PG 1 COARGE
U.S. STANDARD SIEVE SIZES
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GRAIN SIZE — MILLIMETRES
RIPT!
BOREHOLE DEPTH DESCRIPTION
SYMBOL CLAY | SLT | SAND [GRAVEL| Cu Cc | USC
NUMBER (m)
% % % %
—i 32 274 - 290 10.0 i 43.5 ¢ 46.5 0.0 17.6 3.2
Project: 101-11413 Date Tested: 94/05/09 BY: IS
Tested in accordance with ASTM D422 uniess otherwise noted.
oto presenied hereon is Tor the sole use ¢ Ihe tes m? services 2in have been performed by an EBA technicion [0 recognized
Lo e Ty Ml e ol ey o b e 01 oA
other party, with or without the knowledge ;7 Eé‘&’ suitability. Sh%'uld engoi:yeering pinter;:»retulionpbe require?l? EBA will provide it upon written request. E






