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EXECUTIVE SUMMARY

The discovery of petroleum reserves north of the Mackenzie Delta has led the Government
of Canada to anticipate possible future demands for granular resources in the region to
support oil and gas development. 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. Geological models have been developed in an
attempt to explain known offshore borrow areas and to predict other possible similar
occurrences.

An offshore geotechnical investigation was completed during March of 1994 for INAC at
specific geological and granular resource targets within a south-central region of the Beaufort
Sea, just north of Richards Island. The intent of the investigation was to obtain geotechnical
data for use in ground truthing geophysical interpretations and in evaluating the suitability
of the derived geological models for prospective granular resource sites. The investigation
comprised 19 boreholes that were sampled to a maximum penetration of 14.5 m.

This report describes the investigation that was conducted and presents a summary of the
geotechnical data that was collected.
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1.0

INTRODUCTION

Indian and Northern Affairs Canada (INAC) has compiled a comprehensive granular
resource inventory of the MacKenzie Delta in order to prepare for anticipated oil and
gas development in the region. The compilation work has been carried out as part
of the Northern Oil and Gas Action Program {(NOGAP) Project A4. The inventory
currently includes both proven and prospective borrow sources. The NOGAP
granular resource program has used existing bathymetric, geophysical, geological and
geotechnical data collected by both industry and government. The Geological Survey
of Canada, Atlantic Geoscience Centre (GSC-AGC) has developed preliminary
geological models in an attempt to explain the known offshore borrow areas and to
predict other possible similar occurrences,

EBA Engineering Consultants Ltd. (EBA) was retained by INAC to carry out a
geotechnical investigation to obtain data for use in ground truthing geophysical
interpretations and in evaluating the suitability of the derived geological models for
prospective granular resource sites. EBA’s work was authorized by Contract No.
A7134-3-0048/01-ST. Mr. R.J. Gowan, P.Geol., Geotechnical Advisor for the Natural
Resources and Environment Branch of INAC, served as the designated Scientific
Authority for the project.

This report describes the geotechnical investigation that was carried out in the south-
central Beaufort Sea, north of Richards Island, during the 1994 winter field season
and presents a summary of geotechnical data collected. The investigation reported
herein is one component of the 1994 project conducted on behalf of INAC; two other
components of this project are each reported under separate cover (EBA,
1994a; 1994b). The investigation was conducted to provide ground truthing at
specific geological and granular resource targets that had been identified by an earlier
separate study completed by Lewis Geophysical Consulting (1994).

The field work, for the offshore portion of this study, was conducted between March
8 and 21, 1994. A brief summary of daily operations is presented in Appendix A.
Figure 1 presents a map showing the subject area investigated during the 1994 field
season. Borehole locations are presented in Figure 2. A total of 19 boreholes were
completed during the offshore portion of the 1994 field program. The boreholes are
numbered 11413-01 through 11413-19.
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2.0

2.1

FIELD INVESTIGATION

EXECUTION OF THE INVESTIGATION

The successful completion of the project required not only familiarity with anticipated
geotechnical conditions, but also both extensive and recent, relevant experience in
planning and conducting winter offshore geotechnical programs. EBA and Midnight
Sun Drilling Co. Ltd. provided technical expertise for planning the winter arctic
geotechnical program on behalf of INAC,

Logistical options were limited due to the lack of exploration activity in the Beaufort
- MacKenzie Region, so a self-contained skid camp was used as the base of
operations. The camp facility comprised four sleds which included a fuel sloop, a
generator trailer, a kitchen/washroom facility and an accommodations trailer.
Ancillary equipment required to clear and maintain ice roads included a Cat 966
rubber-tire loader, and a D-6 Cat.

The equipment and camp was mobilized from Inuvik to the remote camp location at
the North Head of Richards Island. The camp was assembled on the MacKenzie
River at Inuvik and subsequently moved along the Tuktoyaktuk ice road to Kittigazuit
Bay. The camp departed the existing ice road moving northwards, passing along the
west side of Hendrickson Island, then proceeded northwest past Hansen Harbour to
the North Head of Richards Island. The Cat 966 rubber-tire loader was used to clear
an access trail, while the D-6 Cat pulled the skid camp.

Several companies, each under individual government contracts, were involved in
conducting the site investigation. The companies and their respective responsibilities
were as follows:

* INAC provided the location of individual borings.

» EBA planned the field program, directed and logged the borings, conducted
laboratory testing of the soil samples, and prepared this report.

e Midnight Sun Drilling Co. Ltd. (MSD) provided and operated the drilling

equipment, soil sampling tools, camp, ancillary support equipment required to
clear and maintain ice roads and a scout/bear monitor.

=
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2.2

2.3

2.3.1

¢ Challenger Survey and Services Ltd. (CSS) provided locations as determined
during a post-mission survey using differential GPS techniques.

DRILLING AND SAMPLING

Drilling and sampling operations were conducted using MSD’s CME 750, top drive,
rotary drill rig mounted on an all-terrain rubber tire carrier. The drill rig was
enclosed in a tarpaulin-covered frame for protection from arctic weather. Drilling
was conducted "open hole" (i.e. without the use of downhole conductor casing).
Seawater was used as a flushing medium in all boreholes. The only drilling additive
was sodium chloride (NaCl), which was used to further depress the freezing point of
the circulated seawater,

Selection of an appropriate sampler for encountered ground conditions was made by
EBA'’s on-site representative, Mr, M.A, Valeriote, R.E.T. Samples were generally
obtained at 0.6 m intervals, Soils were generally sampled with a thin-walled shelby
tube, advanced by a single stroke of the rig hydraulics. Occasionally, a Standard
Penetration Test (SPT) drive sampler was used in noncohesive soils. In Borehole
11413-05, welil-bonded permafrost samples were obtained using a standard Longyear
NQ core barrel, which provided a 47 mm diameter core. In Boreholes 11413-16
through 11413-19, which were drilled on behalf of Geological Survey Canada,
Terrain Sciences Diviston {(GSC-TSD), a CRREL core barrel was also used to obtain
permafrost samples. Borehole logs are presented in Appendix B. The borehole
locations and completion depths are summarized in Table 1.

At the conclusion of the field program, all soil samples, except those retained by
GSC-TSD, were shipped to EBA’s Edmonton laboratory for index and classification
testing. Results of these tests are presented on the borehole logs, where appropriate,
and on laboratory test summary sheets in Appendix C. Particle size distribution
curves are presented in Appendix D.

SAMPLE HANDLING
Geological Target Samples for GSC-AGC

Sampling tubes containing geological target samples for GSC-AGC were fully
extruded upon receipt at surface. The samples were wrapped in cellophane to ensure
minimal moisture loss and then encased in a split-tube, heavy-wall plastic liner. In
an attempt to minimize possible disturbance, these samples were not visually logged

P =
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2.3.2

2.3.3

3.0

at the drill rig. The samples were sent to the Inuvik Research Centre where awaiting
GSC-AGC personnel visually logged the samples and prepared subsamples, split from
the main working sample, for laboratory testing.

In Inuvik, each sample was split in half longitudinally allowing one portion to be used
as a working sample and the remaining portion to be saved for archive purposes. The
working samples were then shipped to EBA’s Edmonton laboratory for index and
classification testing. Upon completion of the laboratory test program, these samples
were forwarded to GSC-AGC in Dartmouth, N.S.

Geological Target Samples for GSC-TSD

All unfrozen samples were fully extruded and visually logged while attempting to
minimize disturbance. The samples were wrapped in cellophane and aluminum foil
to effect minimal moisture loss and then encased in a split-tube, heavy wall plastic
liner. Well-bonded frozen soils were fully extruded upon recovery and visually
logged. These samples were then sealed in a polyethylene sleeve. All samples,
irrespective of lithology, were placed in cardboard core boxes and initially forwarded
to the Inuvik Research Centre. Subsequently, GSC-TSD forwarded these samples to
their laboratory facility in Ottawa.

Granular Resource Target Samples

All granular resource target samples were fully extruded and visually logged upon
immediate recovery at surface. Representative subsamples for moisture content,
particle size distribution analysis, and porewater salinity determination were selected,
wherever possible, from the mid-point of the sample length to avoid disturbed zones.
These samples were sealed in labelled polyethylene bags and forwarded to EBA’s
Edmonton laboratory,

LABORATORY TESTING PROGRAM

A laboratory testing program was carried out for samples that were retained by EBA
for testing in EBA’s Edmonton facility. The testing program included moisture
content, Atterberg limits, particle size distribution, and porewater salinity
determinations. Test results are presented on the borehole logs, were appropriate, and
on summary tables in Appendix C. Particle size distribution curves are presented in
Appendix D.

=

eoQ



‘wniep (£2QVN) 2261 UedUSWY YLON SW UO peseq 952 pepiaoid seleuipioo) v

P17 sedines pue Aeaing sebueeys Ag peyddns seleuiploos iy g

uoIsiaig $eouBlg Urelie] “epeued Jo Aeang (eaibojoen :QS1-0SD 2

EpEUED) Sllelly WOWUON pue uelpu) OVNI L

310N
2 €0 ¥661 £2 22l 00/¥ 625  ®1022EL L JS1-0S9D  PUB|S| ¢HW 10ysIeeN oiBojoeL) 6LELPLL
12 €0 ¥661 60 0L 9LVEBES £9.62EL L dsL-0SD  Puels| Zd aloysieeN oifiojoen) sLElpLlL
12 €0 PE61L 1L e 92/ 625 ¥6062EL L aS 059  PusIS| ZHIN sJousiesN oibojoar) LIEIPLL
02 €0 V661 0 ot 2102628 8€eraci L dSL-0S9  Puels| gUiy aloysiean oifiojoan) aL-eipil
6} €0 P66 S8 6'S L'9/2 veS  89SB 6L L QVNI $-1-10 Jenuels SL-ELbil
6L €0 ¥661 £'8 (4 TEIBPES CEBR 6P L OVNI S0 lenuels 14 %3341"
61 €0 561 £8 9t 'S99 688 ¥'BSB 6¥.L L OVNI S$¢€-10 Jejnuess et-etvii
81 £0 ¥661 28 L'y £'68r 965 6'C8/86¥.2 OV S+10 JenueD ZLEivLL
81 £0 p661 68 'y £6i9¢ES 09060S8L. QVNI $-6-1D Jepuess) LEELPLL
1 €0 +661 1’6 £s 801 ¥8G 2668 OSL L QVNI $¢10 Jejmueisy 0L-girLl
L1 €0 ¥661 68 s PLEGEES 9016082 2 OVNI S-4-1D Jejnuess 60EL¥LL
9l €0 ¥661 £6 s Ll'c80¥es 9L0591SL 2 OVNI S01-1D Jenusin 80-ELvLL
9l €0 v661 6 Lt $'691 L186 B80S ISLL OVNI $6-10 Jenuess L0ELPL)
Sl £0 v661L 26 St 2886 G8G  PLES ISL L as1-o0so 1sogeuled-ucN 21Boj00%) 90-EivLL
¥l €0 ¥661 g Syl LCEB¥ES  (rler el L asL-0sn soleulad 2iBojossy SOELPLL
2l €0 ¥661 €9 S'LL 6VPe S8  E£CS09PL YL OVNI $-5-25d 216008 POELbLL
L1 £0 661 €9 el 86ISV¥ES  S99F 9L L VNI $-1¢Sd o1bojoen £0rEivtl
0l £0 ¥661 FA 0Ll v'eGe ¥os 9860 9F. £ OWNI S5-£-959 o16ojoary cotivil
60 €0 661 rA) S0lL L8b532eS  1'2E9SkL L VNI S+989D aibotoen LOELPLL

(w) (wy (w) (w)
uideq ucieneusd Aq JequinnN

pe|luqg eeq Jelep peqees Bugseg Suitpion peisenbey uogeubiseq jefire] edAL jelire)  ejoyesog va3

(g Bu0Z) SeleuIpICOD) LN

AHVHKWNS NOILVDOT m.._O_._mmOm

I 318vL

G661 ‘Joquandag
€T711-¥6-1010




0101-94-11413 Page 8
September, 1995

4.0

4.1

GEOLOGY

GENERAL GEOLOGICAL HISTORY

The following discussion of regional surficial geology is based on a synthesis that was
prepared by EBA for inclusion in a report by Swan Wooster Engineering Co. Ltd.
(1982), which was submitted as a support document for a 1982 joint-industry
Environmental Impact Statement (EIS) for Hydrocarbon Development in the Beaufort
Sea - MacKenzie Delta Region. It is consistent with the regional geologic model
proposed by M.J. O’Connor {1982), which has been adopted by the Geological
Survey of Canada as a general model for this region.

Figure 3 presents the major physiographic regions within the Canadian Beaufort Sea
Continental Shelf as identified in the EIS. The figure also presents a geologic time
scale that is pertinent to seabed sediment deposition.

The area that was investigated during the 1994 winter field program is within the
physiographic region known as the Akpak Plateau. The soils that were encountered
below the surficial Holocene sediments are thought to be of Wisconsinan age. The
overall distribution of the sediments across the area has been largely influenced by
two major sea-level fluctuations during the Wisconsin Stage. Depression of the sea-
level by as much as 140 m below present levels has been suggested, coincident with
the maximum Mid-Wisconsinan ice advance. The furthest advance for the ice sheet
at that time is thought to have been to a line extending approximately from near
Herschel Island to the Tuktoyaktuk Peninsula,

During the Middle Wisconsin Stage (prior to about 35,000 years ago), a large fluvio-
deltaic or glaciofluvial plain developed that extended over most of the western
Canadian Beaufort Sea. The precise age and extent of the deltaic plain is not certain,
but is thought to be at least as old as the Middle Wisconsinan glacial retreat. Detritus
released during the retreat of the ice sheet is the probable source of the deltaic
sediments on the plain.

The late Wisconsin Stage was marked by a final glacial advance, during which sea-
levels were depressed by as much as 100 m below present levels (about 20,000 years
ago). Most of the area exposed by the depression in sea-level experienced a
periglacial climate similar to that prevailing in the High Arctic Islands today.

=
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Permafrost aggradation accompanied the cooler climate, and development of sparse
vegetation also occurred.

The exposure of the shelf also allowed subaerial erosion and deposition to take place.
There is evidence in seismic records of the development of shallow thermokarst lakes
on the exposed surface. A thick layer of uniform fine-grained sand deposited across
the Akpak Plateau, and Tingmiark and Kaglulik Plains during this period appears to
be of fluvio-deltaic origin. This deposit lies unconformably on the older, partially
eroded, deltaic sequence.

During this period of sea level depression, a significant distributary of the prehistoric
MacKenzie River cut a deep channe! (the Kugmallit Channel) through the fine-grained
sands, establishing a route for drainage and imposing deposition control that remains
active to the present.

The Late Wisconsinan ice front is thought to have begun its retreat about 20,000
years ago. The Kugmallit Channel, as one of the three main distributaries of the
MacKenzie River system, is likely to have undergone further modification. Complex
cycles of erosion and deposition would have been experienced locally as a result of
increased volumes of sediment-laden meltwater.

As the sea-level rose during the Late Wisconsinan marine transgression, the relatively
warm, shallow water thawed parts of the frozen land surface. Extensive reworking
of the deltaic plain by glacial meltwater, wave and current action resulted in re-
deposition of the surface material in sequences reflecting the uneven advance of the
sea over the land surface. Finer-grained sediments (silts and clays) were deposited
in the deep water of the local drainage channels and over areas of low current
activity. This process, combined with sideslope instability and a sustained influx of
fine-grained material from the MacKenzie River, contributed to the substantial
infilling of the Kugmallit Channel. This infill material consists predominantly of
normally consolidated silts and clays, although in some areas, thick sand deposits are
present.

4.2 SURFICIAL GEOLOGY OF THE SOUTHERN BEAUFORT SHELF

A general stratigraphic model of the surficial geology of the upper 100 m of the
Beaufort Shelf has been proposed for the area north of Richards Istand (Blasco et af.,
1990, as referenced in Blasco and Lewis, 1990). The sediments of Units A to E are
probably less than 25,000 years old, and Units A, B and the upper part of C may be
P =
eQ
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largely Holocene in age (less than 10,000 years old). A brief summary of each of the
five units is presented in the following:

Unit A

Marine clays deposited on the shelf under the less dynamic wave and current
conditions of the offshore, generally in water depths greater than 10 m. Unit A is
soft and less than half a metre to a few metres thick. Unit A is disrupted and
reworked by ice keels. The contact with the underlying Unit B complex is usually
gradational (increasing silt content), and where present may be destroyed by ice
scouring.

Unit B

Complex sequence of transgressive sediments related to deposition under the high
energy wave and current conditions of shallow water regimes during the last sea-level
rise across the shelf. Sediment type is coarser grained than Unit A and is usually
composed of interbedded and layered silts and clays. Basal strata of Unit B may
contain interbedded sands and sands and gravels related to the reworking of
underlying Unit C sediments during transgression. Depositional environments
represented by Unit B include barrier islands, relict beaches, lagoons, tidal inlets etc.

Unit C

Sediments that were in situ prior to the last transgression and were deposited during
the last regressive cycle form Unit C strata. In this area, Unit C represents a broad
coastal outwash plain of possible glaciofluvial origin. The unit is primarily a fine-
grained sand with minor silt-clay interbeds. Depressions in the irregular upper surface
of Unit C may represent relict thaw lakes or channels of the old coastal plain. The
thickness of Unit C varies but is usually about 20 to 40 m thick. Discontinuous ice-
bearing sediments are present.

Unit D

Unit D forms a thick (possibly 20 to 40 m) stiff silt to clayey silt layer underlying
Unit C in the area and may represent sediments of an earlier transgressive cycle.
These sediments may be discontinuously ice-bearing and well-bonded at the contact
with the underlying sands of Unit E.

=
eoQ
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4.3

5.0

3.1

Unit E

Unit E is a widespread sand layer found approximately 60 m below the seabed under
Unit D in this area. The sands are well-bonded and form the top of the main
permafrost body.

SURFICIAL SEDIMENTS OF THE AKPAK PLATEAU

The sediment sequence of the Akpak Plateau is complex, varying both laterally and
with depth. The Akpak Plateau is underlain by Unit C sands (and localized gravels)
that outcrop on the seabed adjacent to the Kugmallit Channel. Shoreward towards the
southwest, Unit C sands dip under a complex sequence of Unit B strata that consist
of interbedded layered silts and clayey silts. These Unit B transgressive sediments
achieve a thickness of 14 m on the above section and may thicken and become more
spatially variable in shallower water.

The distribution of ice-rich permafrost within the surficial sediments of the Akpak
Plateau is laterally and vertically discontinuous, but appears to be confined to Unit C
sediments,

SITE STRATIGRAPHY
GENERAL SUBSURFACE CONDITIONS

The stratigraphy encountered during this investigation varied due to the aerial extent
covered. The geological model for the inland portion of Akpak Plateau describes a
complex sediment sequence comprising a layer of marine clays (Unit A); overlying
a set of transgressive, shallow-water sediments (Unit B); overlying a stratum of
coastal outwash plain deposits (Unit C}. Prior to the last transgression, the Unit C
deposits formed an irregular palaeo-surface that was subjected to extensive
modification by fluvial, glacial, thermokarst, lacustrine, aeolian, and littoral processes.

Detailed descriptions of textural variations, consistency, and colour are provided on
the borehole logs presented in Appendix B. These descriptions, which are generally
based on both field descriptions and laboratory test data, except as noted below, are
used to compile a generalized stratigraphy for the target areas.

The borehole logs for the holes drilled on behalf of the Geological Survey of Canada,

Terrain Sciences Division (GSC-TSD) are included in Appendix B for presentation
A
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5.2

3.3

purposes. All samples obtained from these boreholes were retained by GSC-TSD.
No discussion regarding the soil conditions at these latter locations has been included
in this report.

STRATIGRAPHY OF GEOLOGICAL TARGETS (GSC-AGC)

Four boreholes were drilled to obtain information for use in ground truthing
geophysical interpretations and in evaluating the suitability of the derived geologic
models. (This evaluation will be undertaken later by INAC and GSC-AGC.)
Accordingly, it is not the intent of this study to summarize the stratigraphic conditions
nor assign unit designations per the proposed geologic model outlined in Section 4.2.
Boreholes 11413-01 and 11413-02 were drilled approximately 2 km north of Pullen
Island in an area that has been named "New Prospect”. Boreholes 11413-03 and
11413-04 were drilled approximately 6 km northeast of Pullen Island in an area that
is known as "Breaker’'s Shoal",

Figure 4 presents diagnostic profiles of measured moisture contents and percentages
of clay, silt, sand, and gravel from samples recovered from the New Prospect area.
Figure 5 presents similar diagnostic profiles for the Breaker’s Shoal area.

STRATIGRAPHY OF GRANULAR RESOURCE PROSPECT
Based upon samples recovered from Boreholes 11413-06 through 11413-15, drilled

at or adjacent to the Granular Resource Prospect, the following presents a simplified
stratigraphic description of the soils encountered.

SOIL. STRATIGRAPHIC UNIT DEPTH BELOW SEABED
(m)
Clay (CL) - silty, trace of sand, very thin 0t 1.5*

laminae, low plastic, dark olive grey

Sand (SM) - some silt to silty, trace to 0 to »5.9%
some clay, fine-grained, dark olive grey

Note: * Except for BH 11413-06, which penetrated a 9.3 m layer of surficial clay.
bl Determination limitad by maximum depth of borehole penetration.
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The uppermost unit sampled was the "Clay”; however, this unit was not encountered
at all borehole locations. This material was described as being low plastic, thinly
laminated, and thinly interbedded with silt or silty fine-grained sand. This unit was
not encountered at three of the ten boreholes drilled. The surficial cohesive layer was
less than 1.5 m thick in all but one of the seven boreholes were encountered. At
Borehole 11413-06, the surficial cohesive layer extended to 9.3 m below seabed.

The underlying "Sand" unit was observed to be fine-grained containing varying
contents of both silt and clay. Thin interbeds of silt and clay were observed within
the sand unit. The presence of disseminated organics and shell fragments was noted

in several samples.

Four stratigraphic cross-sections have been prepared at the locations shown in
Figure 6. The four stratigraphic cross-sections are shown in Figures 7 and 8. Results
of selected soil properties from the classification and index tests conducted are
presented in the form of a diagnostic profile in Figure 9.

PERMAFROST AND GROUND ICE

Permafrost is defined as the thermal condition under which any earth materials such
as rock and soil, that has existed below 0°C for at least two consecutive years,
without regard to the phase composition of moisture present in the pore spaces.
Marine sediments encountered at depths of up to 50 m beneath the Beaufort Sea have
porewater salinities that range between 20 and 40 ppt, resulting in a freezing point
depression that averages at least 1.5 C°. As a result, these soils can exist at
temperatures below 0°C but exhibit no significant ice bonding or segregated ice.
Because fine-grained seabed soils in the Beaufort Sea display similar mineralogical
compositions, it is anticipated that unfrozen water contents will not be significantly
affected by variations in mineralogy. For the purposes of this investigation, soil has
been designated "frozen" only if visible ice and/or ice bonding was encountered.

In the vicinity of the Granular Resource Prospect, visible ice and/or well-bonded soil
was encountered in samples obtained from within the sand unit in Boreholes
11413-05, 11413-09, 11413-13, and 11413-14. The borehole locations where visible
ice and/or well-bonded soil were encountered are presented in Figure 6.




2 2 3 8 2
[« o =] [=] [=]
Q o -+ [4s] op
3 o a “ o
- — ad - =N 7 752 000
A o A
I 11413-08 11413-08 |
8 B' 11413-07
' 11413-09 1141314 f
11413-10
C c
1413=14 11413413
N 7 750 000
2 ¢ 3
11413415 D 1413-12
11413-05
BEAUFORT
SEA
N 7 748 000
11413-04
X
11413-03
N 7 745 Q00
0 500 1000 1500 2000
SCALE (metres)
LEGEND

XX — VISIBLE ICE AND/OR WELL—BONDED SOIL ENCOUNTERED

EEA EBrgineering Consultants Led.

PROECT  GRANULAR RESOURCES INVESTIGATION

NORTHERN RICHARDS ISLAND, N.W.T.

CLIENT

INDIAN AND NORTHERN AFFAIRS CANADA

TE

GRANULAR RESOURCES TARGET
STRATIGRAPHIC CROSS—SECTION LOCATIONS

DATE  95-01--27 WMG MAV

[ow. [erseo.

FILE NO. FIGURE &

11413M258 |




(MSL) 0
: 5 s
) ) )
: : :
$oday T — TP g 8
£ SM e ~7 E
~ ~ o cL o —
o 15 ~ o~ i SP/SM  Lis o
td ~e. - e 7 L
& ~ . P e o
sond >IN oL 27
i - Sand
20 — 20
25 , , , 25
534 000 536 Q00 538 000
EASTING (metres)
CROSS—SECTION A—A'
{MSL) 0 0
- 5 -5
£ 3 o - g
TS - LT
£ 0 b o E
hd ¥ hl
E = v — 9 = —_ i —_— E
w cL| Cloy and Siit * CL PR (>N NP ]
0 o+ — ——— e L - —_ : 10 ©
SM
SM Sand Sand Sand
SM
o b
15 ] | 15
533 500 534 000 534 500 535 000

EASTING (metres)
CROSS—-SECTION B-B’

114134068

FIGURE 7 GRANULAR RESOURCE TARGET
STRATIGRAPHIC CROSS—SECTIONS



(MSL) O 0
= 27 o <+ " o B
< T 1 T N o
S 5 2 n n 3
E g ¥ ¥ ¥ E
E ? - cL| Clay_ E
LJ —f— -7 L
5 10 Sond L1 O
10 Sond  |SM Y 10
Sond
SM‘ Sond
SP /SM ——1
15 , [ 15
534 000 535 000D 536 000 537 000
EASTING (metres)
CROSS—SECTION C-C’
(MSL) 0 0
9 (] o
5 1 7 3 -5
— — M ~—
: : 2
T —— —_— — ) ° ham °
E 10- ~——7—— _JeI Tlay, T T tay, P v0 £
T SM Sand SM T
& Sand SM Sand E
o - o
15 — 15
20 T | T : 20
7 749 500 7 750 000 7 750 500 7 751 000 7 751 500 7 752 000

NORTHING (metres)
CROSS—SECTION D-D'

11413078

FIGURE 8 GRANULAR RESOURCE TARGET
STRATIGRAPHIC CROSS—-SECTIONS



HLd3Q "SA T3AVYD ONV ‘ONVS ‘LIS ‘AVIO ‘UNLSION 39VINION3d
1308V1 30M8NOSIY UVINNVYD 6 NS

ETrE

SI—Ci¥ll HE
¥l—-Ei¥ll HE
Cl-Clril HE
Zl=ti¥Li HE
H=<Ilvll H8

Ce0nm-

Wy

-

Ol=Cl¥Ll HE 4
60—CIFLL HE
S0—CIvLl HE
LO—SI¥LL HE 4

aN3D3
4+ + $- ww.
o e - 0Ly ¢ oy *
4
"t
- = o ot -
v %4 "3 wv [*§ vel" i
E) E) E)

o O INW oo |«.m.\ uo-«M # .
' ks £ §
o ¥v +l + vue [t . o [ .ﬂ.._f@. 1

[ ] & ] ]
=+ .*o * - 0 .#GAY.. o ﬁ&- )
oL 08 08 o o0z O oL 0@ 0¥ ov 02 O 0oL o o o0 o o 08 09 or 62 O
&) anvs &) 118 &) s (%) LNILNOD 3MUSION




0101-94-11413 Page 21
September, 1995

6.0

6.1

DISCUSSION
GRANULAR RESOURCE PROSPECT EVALUATION

The seabed soils penetrated have been assigned to two broad units, as previously
outlined in Section 5.3, on the basis of engineering properties. The particle size
distribution curves obtained are presented in Appendix D, and a composite grading
envelope from the sand samples tested from the Granular Resource Prospect
(Borehole No. 11413-07 to 11413-15 inclusive) are presented in Figure 10.

Only six samples, on which a gradation analysis was conducted, contained a total
fines content (material less than 80 microns) that was less than 15%, and a D50
averaging approximately 180 microns. Composite gradation curves derived from the
sand samples tested having a total fines content of less than 15% and greater than
15% are presented in Figures 11 and 12, respectively.

Due to the seabed clay encountered at a number of locations and the fines content
determined for the underlying stratum, in association with environmental concerns
(i.e. turbidity), the area evaluated is not considered a favourable granular resource
prospect.
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CLOSURE

The geotechnical information contained in this report was obtained from samples
collected during the 1994 winter program carried out for INAC. 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 of
INAC, Mr. S. Blasco of the GSC-AGC, Mr. S. Dallimore of the GSC-TSD, and
Midnight Sun Drilling Co. Ltd.

Respectfully submitted,
EBA Engineering Consultants Ltd.

gorels%onm EN. *
| e e

EBA ENGINEERING

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

MAV/DCC/ir
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OPERATIONAL CALENDAR
GEOTECHNICAL INVESTIGATIONS

BEAUFORT SEA, RICHARDS ISLAND AND CARIBOU CREEK, NWT

Friday March 4, 1994

08:00

10:15

14:30

16:00

Scheduled departure from Edmonton to Inuvik; plane delayed.
Depart Edmonton.

Arrive Inuvik,

Pick-up rental truck.

Check into Finto Motor Inn

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

Contact Continental Helicopters regarding possible March 5 charter.
Fuel rental truck.
Arctic Tire continue to prepare camp.

Saturday, March 5. 1994

08:00
10:00

11:45

12:15
14:30

Evening

Awaiting call from Continental Helicopters regarding weather conditions,
Pick-up supplies from various local stores.

Received message from Continental Helicopters; unable to fly today due
to weather.

Drive to Source 222 located south of Inuvik.
Camp has been moved to the Tuk ice road.
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 .
09:15 .
10:30 .
13:15 .

Make project logistic arrangements in Inuvik.

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.

Unable to start rental truck.

R.J. Gowan (DIAND) arrives Inuvik.
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14:00 .

14:30 .

16:00 .

17:15 .

19:00 .

20:45 .

23:30 .

March 8, 1994

08:00 .

10:00 .

13:00 .
18:30 .
19:05 .
20:45 .
21:30 .

Pick-up air cargo for MSD.

Meet R.J. Gowan at Inuvik DIAND office.
Meet with S. Blasco at Inuvik Research Cenire.
Pick-up repaired rental truck.

Depart Inuvik for camp.

Turn off Tuk ice road; heading to North Head.

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

Making final camp arrangements.
Loader and D6 cat widening ice road between camp and the Tuk ice road.

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

Prepare field equipment.

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

location.

Access cleared to two borehole locations at "New Prospect” site, return to
camp.

Arrive camp, loader still working on ice road.
MSD drill rig and drill container in camp.

Loader returns to camp.

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

08:00 .
09:15 .
09:45 .

11:45 .

12:20 .

18:40 .

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.

Meeting to review MSD daily bills to date.
Leave camp.

On location BH 11413-02 ("New Prospect" GS6-3-S). Preparation prior
to drilling on-going.

Trip in HW casing.
Recover sample #1

Final sample recovered.
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19:30 .
20:00 .
20:30 .

March 11, 1994

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

21:45 .

March 12,1994

08:15 .
08:35 .
09:00 .
09:15 .
11:30 .
20:30 .

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

Depart for camp.

Arrive camp.

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.

Depart from camp.

On site at "Breaker’s Shoal" BH 11413-03.

Move drill rig and ancillary equipment to BH 11413-04.
On location; set up to drill.

Recover sample #1.

Recover final sample, trip out.
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21:00 ¢ Leave for camp.

21:30 * Arrive at camp.

March 13, 1994

08:15 * Depart camp.

08:45 * On site at BH 11413-04. Rig move.

09:45 ¢ Move to BH 11413-05 "Permafrost” GSC-TSD.
10:45 ¢ On location set up to drill.

12:15 ¢ Recover sample #1.

19:00 * Recover sample #16, trip out.

20:15 ¢ Depart for camp.

20:45 * Arrive camp.

March 14, 1994

08:00 * 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.
16:30 * Depart for camp.

=
e
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17:00 .

March 15, 1994

08:00 *

08:35 .

09:15 .

09:45 .
11:00 .
11:25 .
18:30 .
19:20 *
19:55 .

March 16, 1994

08:00 .

08:45 .

11:15 .
11:45 ¢
12:50 .
14:45 .

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

Depart camp.

Arrive at rig located at BH 11413-05.

Begin rig move.

On location BH 11413-06 "Non Permafrost", set up to drill.
Auger hole through ice, trip in HW casing.

Recover first sample.

Recover final sample; trip out.

Depart from drill site.

Arrive at camp.

Depart camp.

Arrive at drill rig. Unable to start D6, tarp in and heat with master
heaters, repair blade on loader.

Begin move from BH 11413-06 to BH 11413-07.
On location, set up.
Auger ice hole, trip in.

Recover final sample, trip out.
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16:20 .
17:15 .
17:50 .
20:15 .
20:50 .
21:30 .

March 17, 1994

08:00 .
08:45 .
09:15 .
09:30 .
10:15 .
10:45 .
-13:30 .
14:45 .
15:00 .
15:45 .
18:15 .
18:45 .

Begin move to BH 11413-08.
On location.

Trip in HW casing.

BH 11413-08 complete, trip out.
Depart for camp.

Arrive camp.

Depart from camp.

Arrive at drill rig located at BH 11413-08. Service drill rig. D6 clearing
access to BH 11413-09.

Prepare to move drill rig.

Begin rig move.

Rig on location BH 11413-09,
Recover sample #1.

Recover final sample, trip out.

Begin rig move to BH 11413-10.

Rig on location.

Recover first sample.

Borehole 11413-10 complete, trip out.

Move rig to BH 11413-11.
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19:00 .
19:15 .
20:00 .

March 18, 1994

08:00 .
09:30 .
10:15 .
13:00 *
13:45 .
14:15 *
15:25 .
17:15 .
17:55 .
18:30 .
19:15 .
20:00 .

Rig on location, prepare equipment to overnight on site.
Depart for camp.

Arrive camp.

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.

Arrive at drill rig.

Auger ice hole, trip in HW casing.

Recover final sample trip out.

Begin rig move to BH 11413-12.

On location, set up to drill.

Recover first sample,

Recover final sample, trip out.

Begin rig move to BH 11413-13.

On location, pad cleared, set up.

Depart drill site for camp.

Arrive camp.
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March 19, 1994
08:00 » Depart camp.

08:35 s 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 * 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.

March 20, 1994

08:00 « 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 * Begin drilling BH 11413-16.

o=
ebaq
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16:00 .
17:15 .
20:00 .
20:15 .
20:30 .

March 21, 1994

08:00 .
08:15 .
08:45 .
10:15 .
11:15 .
12:00 .
12:30 .
13:15 .
14:00 .
18:30 .
19:30 .
19:50 .

Borehole complete, move to BH 11413-17.
Begin drilling.

Trip out hollow steam augers.

Depart drill site for camp.

Arrive camp.

Depart from camp.

Arrive at drilling located at BH 11413-17.

Begin drilling with solid augers to advance borehole to 13.7 m below top
of ice.

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

Begin drilling BH 11413-18 using solid augers.
Borehole complete; trip out.

Rig move.

On location and set up at BH 11413-19,

Begin drilling.

Borehole terminated due to heaving sand; trip out.
Thermistor string installed, depart for camp.

Arrive camp.




0101-94-11413
February, 1995

Page A.12

March 22, 1994

08:00 .
12:00 .
13:15 .
14:00 .
14:45 .
15:15 .
18:00 .
18:30 .
19:00 .
20:00 ’
20:30 .

March 23, 1994

08:00 .
08:30 .
12:15 .
13:00 .
14:15 .
15:30 .

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

Rig arrives at Target 6C-2, off load.

D6 cat arrives at Target 6C-2, clear snow drift to access shoreline.
Begin rig move.

On site BH 11413-20, set up.

Begin drilling.

End of borehole 11413-20.

Begin rig move.

Set up and ready to drill BH 11413-21.

End of shift; depart for camp.

Arrive camp.

Depart camp for drill-rig.

Arrive at drill rig, continue drilling and sampling BH 11413-21.
Complete BH 11413-21, trip out and move rig.

Begin drilling and sampling BH 11413-22,

Complete BH 11413-22.

On location BH 11413-23, begin drilling and sampling.
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17:00 .

19:30 .

20:00 .

March 24, 1994

08:00 .
08:30 .
09:30 .
11:30 .
13:30 .
14:30 .
16:45 .
17:30 .
18:15 .

March 25, 1994

08:00 .
08:45 .
17:30 .
18:15 .

Borehole complete; move equipment to Target 6C-1.
On location Target 6C-1.

Arrive at camp.

Depart camp.

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

Begin drilling BH 11413-24.

Borehole complete, move rig to BH 11413-25.

Borehole 11413-25 complete, move rig to BH 11413-26.
Begin drilling BH 11413-26.

Borehole 11413-26 complete, move equipment to ice road.
Depart from ice road to camp.

Depart camp with truck & trailer to haul D6 cat back to camp.

Prepare for camp move.
D6 departs pulling camp.
On location at Skiff Point.

Travel via snowmobile to conduct site reconnaissance.
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20:15

March 26, 1994

08:00

09:30

11:00

13:45

15:30

16:15

17:30

March 27, 1994

08:00

09:00

09:30

10:00

12:00

14:45

15:45

17:30

Arrive back at camp.

Depart from camp via snowmobile to select access route to travel to
Target 4B-1,

Retumn to camp, prepare drill rig and D6.

Depart from camp.

Arrive on location BH 11413-27,

BH 11413-27 complete, move rig to BH 11413-28.
"White out" conditions, depart drill site for camp.

Arrive at camp.

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

Return to camp to drop off snowmobile to geophysicist.
Return to drill rig.

Arrive at drill rig, rig is moving to camp due to cold temperature and
blowing snow. Drill shack (shelter) was not moved to drill location.

Arrive at camp; prepare to demob camp to Inuvik.
Begin camp move.
Camp on Tuk ice road at approx km 140. Depart for Inuvik.

Arrive Inuvik.
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March 28, 1994

08:00 * Demob EBA equipment from camp located on the ice road at Inuvik.

10:00 * Make arrangements with Challenger to conduct post-mission survey.
Arrange with Continental Helicopters to conduct post mission survey.

11:45 Depart Inuvik for Caribou Creek. (Source 222).

12:45 » Off load drill rig and D6 at Caribou Creek, move to borehole location.
14:15 » Begin drilling BH 11413-28.

15:45 ¢ Complete drilling BH 11413-28.

16:00 » Begin drilling BH 11413-29.

17:00 * Complete drilling BH 11413-29.

17:15 * Begin drilling BH 11413-30.

18:15 » Complete drilling BH 11413-30.

18:30 ¢ Depart Caribou Creek.

19:15 * Arrive Inuvik,

March 29, 1994

08:00 » Depart Inuvik.

08:45 » Arrive at Caribou Creek site, move drill rig to BH 11413-31.
10:00 * Begin drilling.

11:00 * BH 11413-31 complete.

11:15 » Begin drilling BH 11413-32.
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12:15 .
12:30 .
13:15 .
14:00 .
15:00 .

March 30, 1994

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

March 31, 1994

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

BH 11413-32 complete. Move rig to low bed trailer.
DIAND Land Use Officers on-site.

Depart Caribou Creek.

Brief meeting with M. Collie at DIAND office.

Finalize bills with MSD.

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

Locate survey contro! 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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April 1, 1994

09:00 .
09:30 .
15:50 .
16:35 .
18:30 .
22:00 .

Depart Inuvik for Continental Helicopter’s hangar.

Depart hangar to complete post-mission survey at Target 6C-1, 6C-2 and
4B-1.

Post-mission survey complete, depart Target 4B-1 for Inuvik.
Arrive Inuvik airport.
Depart Inuvik on AC Flight #8958,

Arrive Edmonton International Airport.
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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 Consuitants 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.

A2 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.

Ciassification 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
speciail 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.

A6 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose
geologic materials to meteoroiogical 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,



SYSTEM INTERNATIONAL UNITS

EXPRESSED IN TERMS OF

EXPRESSED IN TEAMS OF

QUANTITY NAME SYMBOL OTHER SI UNITS BASE AND
SUPPLEMENTARY LNITS
Sl UNITS
length metre m
mass kilagram kg
time second s
electric current ampere A
thermodynamic temperature kelvin K
amount af substancae mole mal
luminous intensity candela ed
$1 SUPPLEMENTARY UNITS
plang angle radian rad
solid angle steradian 5r
EXAMPLES OF 81 DERIVED UNITS WITH SPECIAL NAMES
frequency hertz Hz 1/ st
force hewlon N m - kgfs? m - ky-s2
pressure, stress pascal Pa Nim? mt-kgos?
energy, wark, quantity of heat joule J N-m m? -kg-5?
power, radiant flux watt w Js m2 kg-sd
EXAMPLES OF SIDERIVED UNITS WITHOUT SPECIAL NAMES
velocity - linear metre per second mis m-5'
- angular {radian par second) rad/s tad - 5!
aceeleration - linear {metre per second) per second mis? m-§i
- angular {radian per second) per second rad/s? rad -5 2
ion laf af suk mate per cubic metre motm? mol - m-?
dynamic viscosity pascal second Pa:s m! o kg-s?
momant of force newton metre N-m m? -kg-s?
surface tension newtan par metre Nim kg s? !
heat flux density, irradiance watt per square metre Wim? kg-s¥
heat capacity, entropy joula per kehvin JIK mi-s2 K1 :
specific heat capacity, specific entropy joule per kilegram kelvin Jitkg - K} mZ-s2-K1! :
specilic energy joula per kilogram Jikg m? g2 l
thermal conductivity watt per metre ketvin Wilm - K m-kg 3 K1

OTHER UNITS PERMITTED FOR USE WITH SI

QUANTITY NAME SYMBOL DEFINITION
time minute min 1min =604
hour h 1h=3.600%
day d 1d=86400¢%
year a
plane angle degree : 1" = {"/180) rad
minute 17 = {10,800 rad
second " 1" = (" /648,000) rad
area hectare ha 1 ha = 10,000 m?
valume litra L 1,000L =t m?
temperature degree Celsius C O L=27319 K
temperature interval 1C = 1K
mass tonne t 1e=1,000kqg=1Mg
MULTIPLYING FACTOR PREFIX SYMBOL MULTIPLYING FACTOR PREFIX SYMBOL
1,000,000 ,000,000,000,000 = 1018 EXa E ¢1=10"7 deci* d
1,000,000,000,000,000 = 1015 peta P 0.01=102 cenki® c
1.000,000,000,000 = 1012 ietra T 0.001 =102 milli m i
1.000,000,000 = 10° giga G 0.000,001 = 10¢ miro |
1,000,000 = 106 mega M 0.000,000,001 = 10? nang n i
1,000 = 102 kilo k 0.000,000,000 001 = 1012 pico p i
10¢ = 10?2 hecto® h 0.000.000.000,000,00% = 115 femto f
10 =100 deca* da 0.000,000,000,000,000,001 = 10 '8 atto a X
T oro B e iad afiere perishis

EBA Engineering Consultants \td. 2=
2085



UNIFIED SOIL CLASSIFICATIONT

GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES CLASSIFICATION CRITERIA
“ o Gy =Dgy Dyyg Greater than 4
e 455
g GW :Ealll-grade;iittlg:rz\.;e:‘so :.r:;gra\.ﬂ sand ;’_E ‘03012
o i UrEs, i Ce=p—— Between1and 3
-1+ 5F € DygxDgp
c = -
© g o= 3 2 §
" Hoeg » w=
¢ @ E §£ o Gp Pqurlv-graqed gravels _and graval-sand B L% 2 Mot meeting both critesia for GIY
w & 3 =T 3 mixtures, little or no fines EhkmEg
=31 - Lo
= =2 |l L Y o
= - = — .
8 ™ 0§ § = - L Ea'%_ W g’ Atterberg limits plot below ‘A line Atterterg limits plalting
zo 53 ¢ w GM Stlty gravels, gravel-sand-sitt mixtures £ % 8 < o orplasticity index less than 4 in hatched area are bar-
E - ¥ z =4 2 é-‘ L, -§’ E — derline classifications re.
> ° c> 0 ac Clayey gravels, gravel-sand clay mix- g.% 3 8 3| Auterberg limits plot above A" line quiring use of dual sym-
a E @ wres 5 and plasticily index greater than 7 bols
?.5: g “ 'E - E Cy=DgpCrp Greater than 6
W " c sw Well-graded sands and gravelly sands, | 2 & 2 ¥ (Dan)?
a3 32 z little ar ng fines s EE 3 3% Between t and 3
&£ 1 52 3 c § =1 o etween
- g | 2 LFL Dy0x0gy
o ; o B 2 ﬁ P d .Ezé .
§ g £ @ o 1.4 s:n‘](;:vl;t‘:lr:;dnn!:;d:s and gravelly 5333 Mot meeting both criteria for SW
WA .
2 H ﬁ o 2 [ 2
£c . Atterberg limilg plot betow "A° lina Atterberg limits plotting
H ; I :
t2lerag M Silty sands, sand-silt mixtures é 2_’; or plasticity index less than 4 in hawched aea are bor-
= § ; g H ;i e derline glassifications re-
- T . Atierberg limits plot above *A° line quiring use of dual sym-
¢ Clayey sands, sand-clay mixturas LE 3 and plasticity indmx greater than 7 bols
Inorgatic  sifts, wery fine sands, &0
. ML rock  fleur, silty or clayay  fina PLA_S_TlngY CHAHT . /
> sands For clagification of fine-grainad
. < = 5ol soilt and fine fraction of cosre- el
[ = 8 i i
o £ g EE Inorganic clays of tow 13 medium grained soils o cH /
“qo= E] > s cL plasticity, gravelly eluys, tandy clays, x Atterbarg limits plrotttng in l.'ratc_hed /
= < =] ity ol | wapy| sres are bordsriine classifications -
8 - D_§ $ilty cluys, lnan clayn = o e/
H hd 3 2 requiring use of dusl aymbols Lo
o =z = .y - e :
2 5| ° oL Organic silis and organic sifty clays .>_30 Equation of "4 fine: Pi = 0.73LL - 20}
z g af low plasticity O
g : ; o
]
S E w Inarganic silhs, micaczous or diato- 20
2 5 : g MH maceaus fine sands or $Hs, elastic & / MH & OH
o = R silts /
F3 o €Ec
w g o £ Inorganic clay of high plasticity, 1? e P +W/
: ; 5 CH fat clays oy Ll QE’ l ML iI: oL
5 H N
- =
s ‘; OH Organic clays of medium to high 00 10 20 0 40 50 a0 10 83 90 100
plasticity LIQUID LIMIT
HIGHLY ORGANIC SOILS PT Pear, muck and other highly arganic *Based on the materis! passing tha 3 in_ {75 mm} sieve

sails

t&4STM Designation D 2487, for identification precedure see D 2488

GROUND ICE DESCRIPTION

ICE NOT VISIBLE

VISIBLE ICE LESS THAN 50% BY VOLUME

GROUP [ GROUP
UBGAOUP MBDLS ESCRIP
SYMBOLS SYMBOLS SUBRGAOUP DESCRIPTION | SYMBOLS 8Y SUBGROUP DESCRIPTION
M Poarly-bonded ar frisble E Vx Individual ice crystals or inclusions .
N Nbn No excost ice, well-bonded . Ve [ce  coavings on  particles E
v
Mbe Excess ica, wall - bonded l Vr Random or irreqularly oriented ice lormations l
NOTE: Vs Hr-atified o distinctly oriented ice formations .
T Duel tymbols sre used to indicate barderling or rmixed
ioe classificetions
2 Visual ortimates of ice contents indiceted on borebols VISIBLE ICE GREATER THAN 50% BY VO UME
fogs + 6%
3. This symtem of ground ice description has been mods- ICE + . . )
fist from NAC Technical Mamo 79, Guids to the Soil Type | |°F Wit saitinciusions
Fitid  Deweigtion of Parmafrost for Engineering ICE
Furpoier . L .
CE lce without soil inclusions
LEGEND fgreater than 25 mm [1in.} thick)

soil [}

« M

a7 AR




GEOLCGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  114135-01

TARGET "GS6-4-S NEW PROSPECT"

DRILL: CME750 c/w HW CASING

PROJECT NO: 10111413

BLAUFORT SEA WATER DEPTH: 7.2m

UTM ZONE: 8 N7745632.1 £522548.7

ELEVATION: ~7.20 (m)

SavPLE TvPe  [[ostureen [ o recoviry (X ser = A-casing [[[]sHeeey ose ] cose
€ GROUNDICE | [HS|  wsuwngum | =
¥ SOIL S 5 uy 020 % 40 ¥
5 ; g 2|3 &
2 DESCRIPTION DESCRIPTION | £ |2/ | moe we un | &
Lt m L} - 1
~ 40 60 B8O
[ 00 | CLAY (CL} - silty, trace of sand, trace of Not frozen R AL
- shell fragments, homogenecus, moist I * 2
i to wet, dark ofive grey (5Y 3/2) : 2
[ ~ low plostic, very dark grey (5Y 3/1) -12
- 20
— 1.0 f'
_ o
- — 6.0
— 2.0 E
[ [SAND (SM) - silty, trace of shel
- frogments and cool frogments, fine F
- grained, massive, wel to salurated, - 8.0
[ nen plostic, dark olive grey(SY 3/2) g
i — some rounded gravel 3
50 - dmm thick black organic lense
I - wilh interbedded cloy lenses 3 100
I — orgonic wood fragments :
i — very dark grey (5Y 2.5/1) :
! - 12.0
o
[ -0.21 E 150
[ [ SAND (SM) AND SILT — some clay, trace of
i gravel ond orgonics, with E
[ interbedded lenses of silty clay, £
i moist, non plastic, very dark grey E— 160
— 5.0 (5Y 3/1) g
| ~ shell frogments 3
| L S 0 ........... %— 18.0
- il
[ 60 HEEREEN RN
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: SEE NOTE COMPLETION DEPTH: 10.5 m
’ REVIEWED BY: MAY COMPLETE: 94,/03/09
EDMONTON, ALBERTA Fig. No: 11413-01 Page 1 of 2
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GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413-01

TARGET "GS6~4-S NEW

PROSPECT"

DRILL: CME750 c/w HW CASING

PROJECT NO: 0301-11413

BLAUFORT SECA

WATER DEPTH: 7.2m

UTM ZONE: 8 N7745632.1 £522048.7

ELEVATION: —7.20 (m)

SAMPLE TYPE  [llosturseo [ ]wo recovery X spr 5 a-casive (TTjsHeeey wee [ ]core
£ Wle
— w = R SAUNITY [ppt) =
€ SOIL GROUND ICE g P2 omuree, |E
e g ] e o
: DESCRIPTION DESCRIPTION | & [E]Z | s we |
Las [¥s] f - 1
"~ 20 40 60 B0
[ 80 [ SAND (SM) AND SILT - (conlinued) oar{TT 1 B ETY
i 1 o
- 13
- - 220
- o 2
70 e 3
! - 15mm thick organic iense g
i 15 5—24.0
S 6] 5—26,0
L [ CLAY {CL) - silty, with interbedded lenses 2
- of silty sond, moist, low plostic, ] | 2
i very dark grey to black clay, ofive F
[ grey sond 3
[ 17 28,0
Y
] 18 - 30.0
s - 200mm thick sand lense
I 19 320
- 10.0 1L _
I E_ 310
[ [IND OF BOREHOLE {105 metres) 3
- Note: Logged by Geological Survey of 5
i Canado, Atlantic Geoscience Centre E 36,0
— 110 = 36
| personnel. 2
I E 350
| 120 EEERNE NN
LOGGED BY: SEE NOTE COMPLETION DEPTH: 105 m
EBA ENGINEERING CONSULTANTS LTD. REVIEWED BY: MAY COMPLETE: 94/03/09
EDMONTON, ALBERTA Fig. No. 1141301 Page 2 of 2
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GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:

11413-02

TARGET "GS6-3-5 NLW PROSPECT"

ORILL: CME750 c/w HW CASING

PROJECT NO: 0107-11413

BEAUFORT StA WATER DEPTH: 7.2m

UTM ZONE: 8 N7746098.6 £524298.4

ELEVATION: -7.20 (m)

SaMPLE TYPE  [lloswreen [ Jno recovery D ser 5 a-casinG () swewey uge (] ]core
Ly = & SALINITY (ppt) m =
E SOIL GROUND ICE g FIZ| remmgn, |2
o e o
z DESCRIPTION DESCRIPTION | £ [&[ 2o v | &
B 20 40 60 80
L 00 JSILT (ML) - some sand, trace of cloy, fine Not frozen j e 1 i T FOD
B groined, uniform, with thin oo g
i interbedded silty clay lenses, wel 3
| to saluroted, non plostic, dork z :
olive grey {5Y 3/2) £ 20
[ 1o — trace ol coarse groined rounded : _
- gravel, trace of shell fragments 3 -
i F— 4.0
: _I'I“ é—
I 4 oo
- - orgonics and coal fragments E
28 [\ _ _disseminated throughout K ] 3
| CLAY {CL) - silty, trace of sand, trace of T =
| organics disseminated throughout, 2
- with interbedded lenses of cloyey > - 5.0
[ silt ond silty sand, moist to wet, i E
i low plostic, very dork grey (5Y 3/1) ] 3
__ 3.0 6| E— 100
i ! E 120
"
- - shell fragments disseminated g
[ [hroughout F- 140
i 0.08 150
— 5.0 ] g
- - massive E
: "
[ ~ with interbedded lenses of silty | e =
[ 60 sond, dark grey S I O O O
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: SEE NOTE COMPLETION DEPTH: 11.0 m
- [REVIEWED BY: MAV COMPLETE: 94/03/10
EDMONTON, ALBERTA Fig. No. 11413-02 Poge 1 of 2
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GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AfFAIRS CANADA

BOREHOLE NC:

11413-02

TARGET "GS6-3-S NEW PROSPECT"

ORILL: CME750 c/w HW CASING

PROJECT NO: 0101-11413

BLAUFORT SEA

WATER DEPTH: 7.2m

UTM ZONE: 8 N7746098.6 £524298.4

ELEVATION: ~7.20 (m)

savPLE TYPE  [llosioree [ no recovery (X sPr = a-casie [M}sneesy e [J]core
€ ROUND ICE s El2]  wsum =
é SOIL G s i L 020 % 40 =
— I, 1 |
a A o o
& DESCRIPTION DESCRIPTION | & |5[3 e we  wa &
- W0 80 8
[ 8071 CLAY {CL) - (continued) 1 o . Fwo
[ )] — 20
[ 70 || E
B — dark grey to block g
- E— %0
i £ 260
80 :
i SAND (SP/SM) - trace of silt, clay, shell ! F
| fragments and rounded qgravel, black ] 3
- organics throughout, with ~0.08 E
i interbedded lenses of silty clay, £ 2.0
[ non plostic, dark grey (5Y 4/1) - £
3 ~ fine fibrous orgonics disseminated 3
- throughout, massive 5
[ . . - 30.0
- - mchned 30mm lense of coarse fibrous E
[ organics, 20mm long wood fragment 2
[ 1! | — 320
— 10.0 , :
- some silt, some clay T 3
i 5—34.0
110 41| 5_ 3.0
: END OF BOREHOLE  {11.0 metres) &
i Note: Logged by Geological Survey of :_
| Conado, Atlantic Geoscience Centre S 5
| personnel, £ 380
[ 120 i E
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: SEE NOTE COMPLETION DEPTH: 11.0 m
: REVIEWED BY: MAV COMPLETE: 94/03/10
EDMONTON, ALBERTA Fig. No: 11413-02 Page 2 of 2
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GEOQLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413-03

TARGET "PS2-1-S BREAKER'S SHOAL"

DRILL: CME7S0 ¢/w HW CASING

PROJECT NO: 0101-11413

BEAUFORT SEA WATER DEPTH: 6.3m

UTM ZONE: 8 N7746466.5 £534579.8

ELEVATION: ~6.30 (m)

SAMPLE TYPE  [[lostureeo [ ]no recovery  [X]ser = A-CASING (T sweev se [ core
g€ o
— o =  SALINTY {ppt) m =
E SOIL GROUNDICE | & [FIZ|  wswmen | &
a A o
& DESCRIPTION DESCRIPTION | £ (|3 |rerc  we  wow | B
Lot ) r - 1
— 20 40 6 80
L 00 JSAND (SM) - some sill, some clay, trace of Not frozen T TR
. grovel and shell fragments, fine =
[ grained, uniform, wet to soturated, 3
3 non plastic, dark ofive qrey(5Y 3/2) E
S yep—— T b Ty ppep———— - F 20
i CLAY {CL) - silty, trace of sand, black F
- orgonic pockets throughout, with 9 -
[ 0 thin interbedded sond lenses, low E
[ plastic, dork olive grey (5Y 3/1) i | :
i - - 40
[ 3 3
: | -
_— 0 4 ;_
[ =0
I 5 3
30 - 100
] 6 3
: ‘ b E 120
— massive -
I 7
— 4 | 2
I - " 4o
| — ftrace of shell fragments &
] - E—IE,O
— 50 £
i — very dark grey to black :
5 i E
I - - 180
[ 60 SN N N N I -
LOGGED BY: SEE NOTE COMPLETION DEPTH: 13.0 m
EBA ENGINEER]NG CONSULTANTS LTD REVIEWED BY: MAY COMPLETE: 94/03/”
EDMONTON, ALBERTA Fig. No. 11413-03 Page | of 3
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GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413-03

TARGET "P52~1-S BREAKER'S SHOAL"

DRILL: CME7S0 ¢/w HW CASING

PROJECT NO: 0101-11413

BEAUFORT SEA WATER DEPTH: 6.3m UTM ZOME: 8 N7746466.5 £534579.8 ELEVATION: -6.30 (m)
SavPte YPE  [[losrurses [ Jno recovery  [XJser = a-casinG [[[Jstewsy use [ core
— g l&le
5 Lt = SALINITY (ppl =
£ SOIL GROUND ICE S et e | S
<L Y —
% DESCRIPTION DESCRIPTION g % % PLSIC M. uouD | L
= 0 4 6 80
L 50 [ CLAY (CL) ~ (continved) BT
: 1 =
I ~ mossive - ;22.0
: 12 g
— 7.0 nis =
i i 5—24.0
s 131
[ 50 _[ %0
i — 15mm thick lense of fine grained i —
] silty sond, dark olive grey
[ I E—za,o
[ o0 a
I N £ 30.0
i : E 20
: -V[ §—34.0
[ 110 — 360
] ]}: i9
I 30
I :[20 - g
[ . g
[ 120 i F
LOGGED BY: SEL NOTE COMPLETION DEPTH: 13.0 m
EDMONTON, ALBERTA Fig. No- 11413-03 Page 2 of 3
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GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE N&: 11413-03

TARGET "PSZ2-1-S BREAKER'S SHOAL"

DRILL: CME750 ¢/w HW CASING

PROJECT NO: 010111413

BEAUFORT SEA

WATER DEPTH: 6.3m

UTM 7ONE: 8§ N7746466.5 E534579.8

ELEVATION: —6.30 {m)

saMPLE TYPE  [lostureeo  []vo recoviry X sPr B a-casinG (M) sverey st []] core
€ CROUND ICE | & 2]  wsumimn | =
= SOLL s E w 020 % 40 =
— I e a
E DESCRIPTION DESCRIPTION | & (53| moe  we  wn|
Lt (¥ L - 1
~ 2040 60 80
L 1291 cpay (CL) - {continued) REEEEEE:
i J[ =~ 400
: :[[ i—-d?.l}
— 130 E
| END OF BOREHOLE  {13.0 metres) =2
i Note: Logged by Geological Survey of
i Canado, Atlantic Geoscience Centre - 440
| personnel. -
- 110 ?—45_0
i E 180
i 15.0 —
I i—su.o
: 2
i E 520
L 16.0 F
I E 540
170
i - 56.0
I 580
[ 180 o E
LOGGED BY: SEE NOTE COMPLETION DEPTH: 13.0 m
EBA ENGINEERING CONSULTANTS LTD. [aar st ST BT
EDMONTON, ALBERTA Fig. No: 11413-03 Page 3 of 3
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GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE KO- 11413-04

TARGET "PS2-5-S BREAKER'S SHOAL"

DRILL: CME750 c/w HW CASING

PROJECT NO: D101-11413

BEAUFORT SEA WATER DEPTH: 6.3m

UTM ZONE: 8 N7746653.3 £535344.9

FLEVATION. —6.50 (m)

SaMPLE TYPE  [lostureee [ wo recovery SPT = [[]steeey uge [ core
— g o
W vl = B SAUNITY {ppt) m =
£ SOIL GROUNDICE | g [F|2]  wsmnvia |
= =T | o —
[ 1 a
2 DESCRIPTION BSCRIPTION | £ 815 rew v ww| f
~ 0 40 60 8D
[ 80 1 CLAY (CL) - silty, trace of sond, trace of Not frozen ! 11 1 T T EDOD
- black organics disseminated o g
i throughout, with interbedded silty
i sand lenses and stringers, low ] g
i plastic, dark ofive grey (5Y 3/2) to - . 20
- black (5Y 2.5/1) 3
I — with clay silt and silt sand 7 £
[ 10 stnngers, very dork grey (5Y 3/1) 3
to black {5Y 2.5/1) il g
i - black organic coal fragments o 40
I 3 3
[ s ; 6.0
- - massive, very dark grey to black I * _
i are 80
I 5 3
B 30 - — 16.0
I | . 6
] - 2mm thick black organic lense =
I M 5—12.0
[ ;
— 40 L 3
I - 5—14_0
I s E—IB.G
[ [ 9
- - homogeneous
- H - 18.0
: ol
[ 60 - o i F
LOGGED BY: SEE NOTE COMPLETION DEPTH: 11.5 m
EDMONTON, ALBERTA Fig. No. 11413-04 Page 1 of 2
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GEOLOGICAL EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO: 11413-04
TARGET "P52-5-S BREAKER'S SHOAL" DRILL: CME750 ¢/w HW CASING _ PROJECT NO: 010111413
BEAUFORT SEA WATER DEPTH: 6.3m UTM ZONE: 8 N7746653.3 £535344.9 ELEVATION: ~6.50 (m)
SaMPLE TYPE  [[lostureen [ wo recovery X 5P = a-casme (T snerey use [ core
€ o
—_ o = W SAUNITY (ppl) m =
€ SOIL GROUND ICE e P
[ & |2 o
a £ o
& DESCRIPTION DESCRIPTION | & &3 |nsc  we o) &
B B T
[ &0 [oLaY (CL) - (continued) o YT T Ewe
- ~ 10mm thick fine grained silty sand
[ lense, very dark grey (5Y 3/1)
- 220
(7 =
[ — trace of shell fragments ;
i = 240
[ o 5—25_0
i — 50mm thick fine grained silt sand 3
i lense :
I =280
Y
| - 300
i :
I = 320
100 |SAND (SM) - silty, some cloy, troce of |
- coarse grained sand porticles "
i disseminated throughout,
i predominately fine grained, uniform, T £340
: moist, non plostic, very dork olive S 2
; grey (57 3/2) 8] e 3
110 i » — 36.0
19] e 3
END OF BOREHOLE (115 melres) LI AR I R N
I £ 380
I Note: Logged by Geological Survey of c
B Conada, Atlantic Geoscience Centre _ 5
[ 120 personnel . F
LOGGED BY: SEE NOTE COMPLETION DEPTH: 11.5 m
BBA BNGINEERING CONSULTANTS LTD.  fReveveer w CONPLETE 94/03/17 |
EDMONTON, ALBERTA Fig. No- 11413-04 Poge 2 of 2
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GEQLOGICAL EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA _ BOREHOLE NO:  11413-05
TARGET "PERMAFROST” DRILL: CME750 ¢/w HW CASING PROJECT NO: C101-11413
BEAUFORT SEA WATER DEPTH: 8.3m UTM ZONE: 8 N7749497 £534832.7 ELEVATION: —8.30 (m)
SaMPLE TYPE  [lostureee [ norecoverr X sPT 5 A-Casing [ sHeer wee [ ]core
e [dlo
—_— w = B SALINITY {ppt)} ™ =
G SOIL GROUND ICE g 2] e, =
= B P el
a x® & o
z DESCRIPTION DESCRIPTION | § (53| woic  we e
"~ 20 40 60 B)
[ 00 [SILT (ML) - cloyey, massive, moist, low Not frozen S A O A
- plastic, grey | 3
1 - _ 20
T | SAND (SP/SM) - froce of silt ond organics, | )
| 10 fine grained, uniform, non plastic, 3
X greyish brown &
- - 40
[ ,
: —— 60
— 20 g
B 4 -
[ : o 7 E 80
- — trace of fibrous orgonics, with thin -
[ silt laminae 5 E
__ 30 I ;_— 100
I : . - E 120
[ — trace o some silt, trace of fine F
i gravel, with very thin interbedded g
[ 40 sl : ’
i - 140
[ - trace of coarse groined grovel . _
[ - ; 16.0
- 5.0 g
L 9 E
- [CLAY (€U - sity, troce of black | B
| . . . Fod | [ L — 18.0
i organic pockets disseminaled ; - : E
throughout, moist to wel, low o L 8
plastic, dork clive grey i SR =
| 60 SR N U N S U -
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: MAY COMPLETION DEPTH: 14.5 m
- [REVIEWED BY: MAV COMPLETE: 94/03/14 ___
EDMONTON, ALBERTA fig. No: 11413-05 Page 1 of 3
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GEOLOGICAL EVALUATION ) INDIAN AND NORTHERN AFFAIRS CANADA BORFHOLE NO- 11413-05
TARGET "PERMAFROST" DRILL: CME750 c/w HW CASING PROJECT NO: 0101-11413
BEAUFORT SE*.__ WATER DEPTH: 8.3m ) UTM ZONE: 8 N7749497 £534832.7 ELEVATION: -8.30 (m)
samPLE TYPE  [lostureer [ norecovery X seT = A-CASING () sweer use [ core
z 011 CROUND ICE | & [2]2]  wsunvpin | 2
bt = 0% 0 4 X
h g 7S 5
2 DESCRIPTION DESCRIPION | § /35 moc we o
B 0 40 &0 80
[ 80 TCLAY (CL) - {continued) - o Eao
T R e T 1 2
4 SAND (SP/SM) - trace of some silt, fine g
- grained, uniform, non plastic E
- s 220
[ 10
- E—z«m
[ — 300mm thick interbedded clay lense
E 260
80 :
i 5—25.0
- Frozen, Nbn, well bonded | ~1.21
[ oo
- — with interbedded clay lenses e
. — 320
00
i 340
I - some silt, fine to medium grained Nbn
- sand, predominately fine grained 2
[ 1o - = 360
: 1 3
I i—aa.o
s 20
120 NN
LOGGED BY: MAV COMPLETION DEPTH: 14.5 m
EBA ENGINEERING CONSULTANTS LTD. [ s AT
EDMONTON, ALBERTA Fig. No: 11413-05 Page 2 of 3
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GEOLOGICAL EVALUATION INDIAN AND NORTHERN AfFAIRS CANADA BOREHOLE NO- 11413-05
TARGET “PERMAFROST" DRILL: CME750 ¢/w HW CASING PROJECT NO: Q101-11413
BEAUFORT SEA WATER DE‘PTI-l: 8.3m UTM 20NE: 8 N7749497 5348327 ] ELEVATION: -8.30 {m)
SAMPLE TYPE  JifJosturse0 ] No Recovery SPT = a-casive [l sweeey wBe [ core
—~ g lo
! w = m SALINITY (pot) m =
€ SOIL CROUNDICE | i |52 | | wswwign 2
o . & e a
2 DESCRIPTION DESCRIPTION | £ (5[5 wse  we |
1 2 0 6 &
| 20] SAND (SP/SM) - (continued) 17 T E
! F- 400
[ 21
5 420
— 301~ some silt to silly, medium grained Nbn z E
I sand particles disseminated 3
i throughout B g
i F i_ o
[ 110 — 46.0
24
[ END OF BOREHOLE (14.5 melres) | o
i Note: Geolagical Survey of Canada, g
- Terrain Sciences Division, Target =
130 "Permalrost”. Borehole #94GSCBHO1. g
i All samples retained by GSC-TSD. ;_500
i 5—52.0
— 160 ;
I E s
—~ 170
: £~ 56.0
— 58.0
[ 10 HEEEEERE
LOGGED BY: MAY COMPLETION DEPTH: 14.5 m
EBA ENGINEERING CONSULTANTS LTD REVIEWED BY: MAY COMPLETE: 94/03/]4 -
EDMGNTON, ALBERTA Fig. No: 11413-05 Page 3 of 3
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GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413-06

TARGET “NONPERMAFROST"

DRILL: CME750 ¢/w HW CASING

PROJECT NO: 0101-11413

BEAUFORT SEA WATER DEPTH: 9.2m

UTM ZONE: 8 N7751537.4 £535938.2

ELEVATION: ~2.20 (m)

SAMPLE TYPE  [llostersen [ ]no Recoverr DS = a-casme (M) sHewsr e [J]core
S o
£ Lu = 5 SALNITY {ppt)m =
£ SOII, GROUND ICE 2 [ Sl 0" fpim 2
= < | 3t -
[l 5 o a
2 DESCRIPTION DBSCRIPTION. | £ 1% o e wuo &
- 2 4 & 8
[ 00 TCLAY (CL) - silly, with very thin fine Not frozen TR R
- grained sand lominge, block orgonic 1 -
i pockets disseminated throughout, =
3 moist, low plastic, ofive grey 2
i =20
_— 1.0 E_
: o
: — stiff {est.}, dark olive grey ;
I E 6o
— 20 :
[ . . . . %—8.0
- — silt content incregsing, consistency E
[ decreosing, becoming firm (est ) E
- 30 5—10-0
I 8 E 120
— 40 H _
I g 5—14.0
[ 160
— 50
! . : E 180
| — very thin laminge, even, nonpaoraltel -
[ 10
| 60 i
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: WAY COMPLETION DEPTH; 11.5 m
- [REVIEWED BY: MAV COMPLETE: 94/03/15
EDMONTON, ALBERTA Fig. No: 11413-06 Page | of 2
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GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413—06

TARGET "NONPERMAFROST"

DRILL: CME750 ¢/w HW CASING

PROJECT NO: 0101-11413

BEAUFORT SEA

WATER DEPTH: 9.2m

UTM ZONE: 8 N7751537.4 £535938.2

ELEVATION: —9.20 (m)

SAMPLE TvPe  [lfosturse [ Jno recovery D] spr = a-casive (Il)sHewey use [ core
g o
— w = | SAUNITY (ppl) m =
€ Sl GROUND ICE | g 2] wswign, | &
o A e o
& DESCRIPTION DESCRIPTION | & [E15 | o e umo) &
= D 40 8 8
L 80 [ CLAY (CL) - (continued) - I 200
[ — thin lense of fine groined sond, some [ |
- silt, trace of black orgonics T - 22.0
— 10 e E
B - black organics disseminated =
throughout N -
: et 240
1 ~ with very thin interbedded silly sond L] 2
- lenses g
i - £ 76,
— 80 | ORGANIC SILT (OL) - trace to some clay, £ °
i fibrous/organics throughout, mois!, F
[ firm lo stiff (est.), low plastic, 3
dark grey ] E
[ ml £ 280
90
i - E- 300
[ SILT (ML) - sondy, trace to some clay, - :
L fine groined sand, moist to wet, non nis -
I to low plostic, light grey
[ T E- 320
L 10.0 7 | _
[ - trace of clay, sand content s ;
- |\ _increasing with depth f Hi F o
I SAND {SM) AND ST - trace of cloy, fine 18
i grained, uniform, wet, non plostic, Nole: Geological Survey of -
- olive grey _ Canada, Terrain Sciences ] g
ol trace of coarse grained sond Division, Target | = 360
particles “NonPermafrost”. 5
- Borehole #94GSCBH2. 9 :
[ SILT (ML) - sandy, trace of shell 1 g
i fragments, homogeneous, non plostic, All somples retained by i
L L dark olive qrey _ G5C-TSD. F- 380
] END OF BOREHOLE {115 metres} 2
[ 120 e F
EBA ENGINEERING CONSULTANTS I r[\D LOGGED By: MAY COMPLETION DEPTH: 11.5 m
SEL 0 |REVIEWED BY: MAV COMPLETE: 94/03/15
EDMONTON, ALBERTA fig. No: 11413-06 Page 2 of 2
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GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413-07

TARGET "C1-9-5§" ORILL: CME7S0 c/w HW CASING PROJECT NO: 0)01-11413
BEAUFORT SEA WATER DEPTH: 9.2m UTH ZONE: 8 N7751507.8 E53?Il§5,4 ELEVATION: -9.20 (m)
SaMPLE TYPE  [llostuseo [ norecovery [ ser  Ea-casine [I[] swewsy uge [ come
€ GROUND ICE e E2] asmipe =
% SOIL S E Ly 02 % =
o & |7l oy
z DESCRIPTION DESCRIPTION | £ /2 more  we  wun| fy
] o I * 1
) - 0 4 60 8
00 LCLAY {CL) - sity, (60mm thick) ANot frozen N
L {ISAND (SP) - troce of silt, {40mm thick) . | Y :
i CLAY {CL) - sitty, sondy, black organic . 3
[ pockets disseminoted throughout,
very thin lerinae, even, non 2o
parollel, moist to wel, firm (est }, g
non lo low _plastic, dark olive grey E
{10 [|SAND (SP) - trace of silt, homogeneous, 2 [ 13
i fine grained, uniform, wel, non :
- plastic, olive grey - 40
i fsm (ML) - trace to some cloy, black 3 2
N organic pockets disseminated F
s throughout, very lhin leminge, even, 3
non peralfel, moist to wet, firm i
i {est.}. non to low plastic, dork - 6.0
- olive grey g
: SAND {SM) - some silt, trace of clay, ' 4 E
[ trace of coarse grained subrounded 3
| gravel porlicles disseminated :
s thraughout, shell fragments - 8.0
- homogeneous, mossive, olive . -
i 5 g
B 30 = E— 100
i 6 _
i — ~— 120
_ 40 7 _
I 140
[ 8 3
! END OF BOREHOLE (4.7 metres} 2
i E— 16.0
50
S 1 T S O O :.—13,0
60 i E
LOGGED BY: MAY COMPLETION DEPTH: 4.7 m
EDMONTON, ALBERTA Fig. Noo 11413-07 Page 1 of |
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GRANULAR RESQURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO: 11413-08

TARGET "C1~-10-5"

DRILL: CME750 c/w HW CASING

PROJECT NO: 0101-11413

BEAUFORT SEA WATER DEPTH: 9.3m

UTM ZONE: 8 N7751507.6 £534082.7

ELEVATION: —9.30 (m)

savPLE TYPE  [llosiureeo [ Jwo recovery P ser F3 A-CaSING [M}sHerar ee [ cose
£ o
= w b= 0 SALNITY {ppt) m =
E SOIL GROUND ICE. g FIZ| mumpe, |2
a. & 2l o
2 DESCRIPTION DESCRIPTION | & 8|5 | morc  we  wam|
- 20 4 60 80
[ 00 TCLAY (CL) - silty, with very thin Mot frozen R N
- inferbedded sand lenses 2mm thick, g
i wet to saturated, low plaslic, 1
[ grey :
I o - 2.0
s — cloy conlent decreasing with depth, -
- black organic pockets disseminated . 2 -
B 0 throughout, very thin lgminge, even, =
- non parallel :
i a0
I SAND (SM) - silly to some silt, trace of
: cloy and fine grained grovel, fine . 3 £
- grained, uniform, moist, compact g
[ (est.}, non plastic, ofive brown g
— 6.0
— 2.0 2
- o 3
I ‘ 30
- — orgonic pockets, shell frogments -
30 ;— 10.0
[ 6 =
I . E 120
i — trace of coorse grained sand 7 F
particles, wet, foose (est.) g
F—
— 40 F
! 5—14.0
[ ' 3
" oo
— 5.0 [P S SO S E
] 9 =
! = E 180
i END OF BOREHOLE (5.5 metres) :
| 60 BN
LOGGED BY: MAV COMPLETION DEPTH: 5.5 m
EBA ENGINEERING CONSULTANTS LTD.  feeeveo o7, v CONPLETE. 54/03/716
EDMONTON, ALBERTA Fig. No: 11413-08 Page 1 of 1
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GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:

11413-09

TARGET “C1-7-S"

DRILL: CMETS0 cfw HW CASING

PROJECT NO: 010111413

BEAUFORT SEA

WATER DEPTH: 8.9m

UTM ZONE: 8 N7750910.7 £533631.4

ELEVATION: -8.90 (m}

savpLe PE  [llosturser []wo Recoverr DX SPT Ha-cesme  [[[Jsweevose []]core
£ S GROUND ICE | & 52| msuan oo =
= OlL S E cal 0 o R 40 =
= = ||l & =
% DESCRIPTION DESCRIPTION % % % PUSTIC MG uou | £
ey} 17 I L —
- 5 ~ 0 40 60 80
[ 00 [CLAY (CL) - silty, trace of sand, very Not frozen IR L
: lhin lominge, even, non poralie!, : F
i wet, shiff (est), low plastic, dark 3
[ olive grey |
i =20
10 , : 3
5 SAND (SM) - some silt, trace of cloy, fine g
- grained, uniform, medium laminge, . 40
[ even, non porallel, moist, compact g
i {est.), non plostic, dark ofive E
- brown g
I 60
— 2.0
- — silty ;3-0
j_ 30 i— 10.0
! 5—12_0
i - interbedded silt ond clay lenses, wet
40 3
| ICE - massive Frozen __ 14.0
: oo
- 5.0 5
- END OF BORFHOLE (5.0 metres) F
I E 180
| 60 EEEREEEED
LOGGED BY: MAY COMPLETION DEPTH: 5.0 m
EDMONTON, ALBERTA Fig. No: 11413-09 Page | of |
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GRANULAR RESCURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413-10

TARGET “C1-6-5"

DRILL: CME750 c/w HW CASING

PROJECT NO: 0101-11413

BEAUFORT SEA

WATER DEPTH: 9.1m

UTM ZONE: 8 N7750899.2 E534164.8

ELEVATION: -9.10 (m}

SAMPLE TYPE

Woisiureeo [ wo Recovery

SPT - 5 a-casing

[ ] sHews TuBe

[T core

DEPTH(m)

SOIL
DESCRIPTION

GROUND ICE
DESCRIPTION

TEMPERATURE (C)

SAMPLE NOC

m SAUNITY {ppt) m
10 O 30

PLASTIC MC. Ligui

8
I - 1

40

DEPTH(ft)

| Tt T T T T T 17T | T T T T T T T I ‘

T T T T I 1.7 | L N S N R B S SN B | | LI I R B B S B |

=)
=]

=

[~
<o

[ =]
L]

-~
L)

wn
o

6.0

CLAY (CL) - silty, black organic pockets

disseminated throughout, shell
fragments, thin lominae, even, non
paraliel, saturated becoming moist,
stiff (est.), low plastic, dork

olive grey

Not frozen

SAND {SP/SM) - trace of silt ond shell

fragments, fine groined, uniform,
moist, compoct (est.), non plastic,
olive grey

CLAY {CL) - silty, very thin lominge,

wovy, non porallel, moist to wet,
firm (est.), low plastic, very dark
grey to black

SAND {SP/SM) - trace of silt, fine

grained, uniform, moist to wet,
compact {est.), non plastic, very
dork grey lo block

- olive grey

SILT (ML) — some clay, trace of sand,

shell frogments and coorse fibrous
organics, maist, very dark grey to
black

~0.27

SAND (SM) - silty, clayey, fine grained,

uniform, maist to wet, non plostic,
olive brown

- trace of coarse groined sond
particles dissemingted throughout,
dilatant, wet

-0.26

END OF BOREHOLE (5.3 metres)

20 40 €0 80

TTTTTTT

- — = 2 o E s o

. ) = p ks : I ;
b h b =1

= = (=] =

=
=

&=
=]

llllil1-|1|IIII[[[[[[[-III'IIIIIIIII||||||||||[[11111III|IIIIIIIII|IIIIIIIl]]IlllIIIFll|||||IIII|IIIlllllllllllllllllllilllIllllllillllI|Illllllll][rTTTllllllllIIIIII|IIIIIrrrrFII|||]||[[|i

95,

EBA ENGINEERING CONSULTANTS LTD.

i

EDMONTON, ALBERTA

LOGGED BY: MAY

COMPLETION DEPTH: 5.3 m

REVIEWED BY: MAV

COMPLETE: 94/03/17

fig. No; 11413-10

Page 1 of 1




GRANULAR RESOURCE EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO:  11413—11
TARGET "C1-5-5" DRILL: CME750 ¢/w HW CASING PROJCT NO: 0101-11413
BEAUFORT SEA WATER OEPTH: 8.9m UTM ZONE: 8§ N7750906 £534679.3 ELEVATION: ~8.90 {m)
saMPLE TYPE  [lloswreen [ )no recovery  [X] s =5 A-casinG [T sweway e [ core
€ e
— w == B SAUNITY {ppl) m =
G SOIL, GROUND ICE | g 52|  wsunmipre | 2
o g |&2la a
5 DESCRIPTION DESCRIPTION | § &[Z|woe  we oo &
i 93] T o 1
0 40 & 8
L 00 | CLAY (CL) - silty, lrace of shell Not frozen T
: Irogments, wet, firm (est.), low g
[ plostic, dark olive grey ;”
B P T v Tt 20
i SAND {SP/SM} ~ trace of silt and shell 3
: fragments, fine grained, uniform, . 1 F
o dilatant, soturated, non plastic, E
| olive grey g
i - a0
i - thin interbedded clay lense :
- - some silt, trace of cloy, wel -0.25 . 2 2
i 60
— 2.0 ;
|| SAND (SM) - silty, troce of clay ~045 F .
- - mica platelets disseminated 5—8'0
i throughout
2 = with thin horizonlolly bedded silt -0.17 4 §_
[ 1o lenses, 5 to Smm thick, spaced 150mm F
- aparl - 100
i SILT (ML) -~ sandy, trace of clay, moist, 2
- i dork grey - 120
i SAND (SM) - troce to some silt, trace of g
[ clay, fine groined, uniform, wet, . F
40 Y, wne gram -0 6 :
5 non plastic, olive qrey ) -
i END OF BOREHOLE (4.1 metres) E eo
[ 5—15.0
— 50 2
1 A A R E—w,o
[ 60 i E
LOGGED BY: MAV COMPLETION DEPTH: 4.1 m
EBA ENGINEER[NG CONSULTANTS LTD REVIEWED BY: MAY COMPLETE- 94/03/18
EDMONTON, ALBERTA Fig. No. 1141311 Poge 1 of |
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GRANULAR RESQURCE EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO: 11413-17
TARGET "Ci-4-S" ORILL: CMETS0 ¢/w HW CASING PROJECT NO: 010111413
BEAUFORT SEA WATER DEPTH: 8.2m UTM ZONE: 8 N7749873.9 £536489.3 ELEVATION: —8.20 {m)
SAMPLE TvPE  [lostursen [/Jno recovere DX ser 5 A-CasING (][] sweeer use  [J]core
£ SOIL, GROUND ICE = W SAUNITY (pp!) m =
g 5 |l 10 20 0 40 =
a e a
& DESCRIPTION DESCRIPTION | & (EZ|rse  we v | &
=] Y t b 1
0 460 80
| 00 FSAND (SM) - some silt, some clay, Not frozen SR B
- homegeneous, with thin horizental E
interbedded clayey silt lense Smm 3
thick, fine grained, uniform, moist, . | :
non plostic, dark olive grey E 20
- - coarse groined gravel particies,
i subrounded, smooth, 2omm diameter -
19 ~ inchned bedding planes, moist to -0.32 2 "_
- wet, non plastic, dork olive grey =
I E 40
. 045 | 3
1 - 6.0
— 20 :
- E
I ~0.52 . 4 g
I = a0
: ] 5 3
| 50
- wel H 5 - 100
I E 120
40 -0.23 . 7 3
i E- 140
L [END OF BOREHOLE (4.7 metres)
| — 16.0
— 50
I E—IB.O
[ 60
LOGGED BY: MAY COMPLETION DEPTH: 4.7 m
EDMONTON, ALBERTA Fig. No: 11413-12 Poge 1 of 1
507/ TS VP




GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:

11413-13

TARGET "C1-3-5"

DRILL: CME750 c/w HW CASING

PROJECT NO: 0101-11413

BEAUFORT StA

WATER DEPTH: 8.3m

UTM ZONE: 8 N7749858.4 £535654.7

ELEVATION: -8.30 (m}

SAMPLE TYPE  Jlforstursee ] o Recovery SPT £ A-casinG [1[]stewer wee [ core
— € Ko —_
G SOIL GROUND ICE o |2 wsuw pom =
= 'i(_) s 10 20 30 40 =
o [ P ST a.
g DESCRIPTION DESCRIPTION | & (&3 s we  uwo)
L I¥s) I * 1
"~ 0 4 6D 8O
L 00 TCLAY (CL) - silty, some sand, fine Not frozen R AL
grained, uniform, very thin E
i interbedded horrzontal sand lenses 3
I 5—2,0
[ 10 3
i SAND {SP) - trace of silt end shell g
fragments, fine grained, uniform, 5_4'0
- wet, non plastic g
~ 100mm thick interbedded silt lense =
i — 75mm thick interbedded sondy silt g
- X iense A E 50
[, |SAND (SM) - some silt, some cloy,
| © homogeneous, fine grained, uniform, F
| inclined bedding planes, stightly -0.08 3
- dilatont, moist to wet, non plostic, 3
[ dork olive grey )
- silty, dilatant, wet
i -0 é_
- 30 — 10.0
I 0.07 _
I 3—12.0
[ 40 | ICE - trace of silt Frozen _
[ - coarse grained grovel particles,
- smoath, subrounded - 140
i - becomes clear ice -
" |END OF BOREHOLE (4.6 meuies) 3
! - 160
e A S T O S S S S S — 18.0
8¢ ok
EBA ENGINEERING CONSULTANTS LTD LOGGED BY: WAV COMPLETION DEPTH: 4.6 m
: REVIEWED BY: MAV COMPLETE: 94/03/19
EDMONTON, ALBERTA Fig. No: 11413-13 Poge 1 of 1
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GRANULAR RESOURCE EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO:- 11413—14 |
TARGET "Ct-2-5" DRILL: CME750 ¢/w HW CASING PROGECT NO: 0101-11413
BEAUFORT SEA _ WATER DEPTH: 8.3m URM ZONE: 8 N7749883.5 £534913.2 ELEVATION: —-8.30 (m)
SaMPLE TYPE  [lllostuseep []no Recowry X seT = A-CASING [lJswewsy use [J]core
€ GROUND ICE | 5 |2  msumipme 2
§, SOIL > E Ly 0 2 B 4 =
= = | —
[ E:J a a
= DESCRIPTION DESCRIPTION | & |/ |more v  vow | &y
a W40 60 80
[ 00 1 SAND (SM) - clayey, silty, trace of block Not frozen SRR
N orgonic pockets, moist, low plostic, 054 . ! .
[ dark grey : 2
- : \ F 20
i SAND (SM) - silly, some clay, fine g
- grained, uniform, maist {o wet, non
1o plastic, dork olive grey 038 i ) EH
_ o
i SAND {SM} - trace to some silt, trace of
. clay, fine grained, uniform, _0.41 . 3 3
- dilatonl, wet, non plastic, olive
I grey — - 6.0
— 20 2
I 4 3
I - 80
[ ; 3
— 3.0 _ . E— 100
i - some sill to silty F
[ 6 3
Frozen 3
[ BOmm thick ice lense :
! SEH
401 - some silt -0.3 ! 3
: END OF BOREHOLE (4.1 metres) __ 0
: 5o
- 5.0 2
e O e e ~ 180
[ 60 SR RN N NS I
LOGGED BY: MAV COMPLETION DEPTH: 41 m
EBA ENGINEERING CONSULTANTS LTD. REVIEWED BY: MAV COMPLETE: 94/03/19
EDMONTON, ALBERTA Fig. No: 1141314 Poge 1 of |
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GRANULAR RESOURCE EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE RO:

1141315

TARGET “C1-1-58"

ORILL: CME750 ¢/w HW CASING

PROJECT NO: G101-11413

BEAUFORT SEA WATER DEPTH: 8.5m

UTM ZONE: 8 N7749856.8 £534276.7

ELEVATION: —8.50 (m)

SAMPLE TYPE  [llosturen [ Jwo recovery DX T = a-casing (T} sheray ge [ cose
— € [&o
= w = | SAUNITY {pol} m =
£ QOIL GROUND ICE g 2] rommige, |
— < |5 —
o ol o
L DESCRIPTION DESCRIPTION R B
L i) Ly b 1
- 2040 60 80
00°1SILT (ML) - trace to some sand, Not frozen I
: hemogeneous, fine grained, uniform, -0.71 1 0 -
i wet, non plaslic, dark olive grey, ! =
[ (250mm thick)
| SAND (SM) - silty, some clay, trace of PPN
- smooth subrounded grovel, shel g
i fragment disseminated throughoul, g
14 fine grained, uniform, wet, non ~0.68 Z _ 3
s plostic, dark olive grey S
- very thin interbedded silt lense Smm - E~ 40
[ thick ;
: 1
[ — 50
— 20
L. 4 ;_
[ — £ 80
I - some silt E‘
. 0.09 5 S
- - very smoll wood fragment, mico . g
[~ 30 platelets throughout E 100
i 002 JIf 6| 3
I i—-l?.ﬂ
[ 4o | CLAY (CL} - silty, trace of sand, trace of 0.06 7 E—
: gravel disseminated throughout, £
i black organic pockets, moist, low S
I plastic, dark olive grey E
i SAND (SM) - silty, homogeneous, fine 0.06 8 g
. grained, uniform, wet, non plastic, 3
i olive grey
I - 160
<0 :
! 9 3
[ - 150
| licl di 0 ;
ce parucle recovered in F
- o END OF BOREHOLE (5.9 metres} sampler ‘A b
EB_A ENGINEERING CONSULTANTS LTD LOGGED BY: Mav COMPLETION DEPTH: 5.9 m
: REVIEWED BY: MAY COMPLETE: 94/03/19
EDMGNTON, ALBERTA Fig. No: 11413-15 Poge 1 of |
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GEQLOGICAL EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO: 11413-16
TARGET "NEARSHORE MRZ ISLAND" DRILL: CME750 c/w CRREL CORE BARREL PROJECT NO: 010111413
NORTH POINT RICHARDS ISLAND, N.W.T. UTM ZONE: 8 N7732423.8 £529201.3 ELEVATION. —0.86 (m)
SaMPLE TyPE  [llostureeo [ ]no recovery DX ser =5 A-casinG [T} swewar uee (] core
) = & SALINIY (ppt) m =
€ SOIL GROUND ICE | g [F2|  wsmipe, |2
o A a
2 DESCRIPTION DESCRIPTION | § |5{3|mor wc  wm|
~ 0 4 60 80
[ 907 SAND {SP) - trace of silt, fine grained, Frozen, Nbn N S S
- uniform, brown -H g
- 2 :_
i — 20
[ - some silt E
10 T 2
[ [ORGANIC SILT {OL) AND PEAT - black E o
[ ~ becoming fine grained peat, strong 1k
5 organic odour 3
I = 60
29 [ICE AND ORGANIC SILT - mossive, olive Cloudy ice
- brown silt ]| =
i Y
-_ ) Ev— 10.0
I - sill contenl increosing with depth E
: 1
I F 120
— 40 _
I Il E 140
L [ ORGANIC SILT (0L} AND PEAT - very dark
[ brown to block 1} - 16.0
— 5.0 g
i - hight olive grey :_
[ = 180
[ SILT (ML} - some cloy, very dork grey to Ve 10% 2=5mm thick 1IN o E
6.0 D A S S S S =
LOGGED BY: MAY COMPLETION DEPTH: 11.0 m
EBA ENGINEERING CONSULTANTS LTD REVIEWED BY: MAV COMPLETE: 94/03/20
EDMONTON, ALBERTA Fig. No: 11413-16 Page 1 of 2
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GECGLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:  11413-16

TARGET "NEARSHORE MR2 ISLAND"

ORILL: CME750 ¢/w CRREL CORE BARREL

PROJECT NG: 0101-11413

NORTH POINT RICHARDS ISLAND, NW.T.

UTM ZONE: 8 N7732423.8 £529201.3

ELEVATION. -0.86 (m)

savPLe TYPE  [losturece [ fwo recovere X ser B A-casing (T sHeray e [ core
—~ e kle
E SOIL GROUND ICE g (2] wswa o =
= g wy é fi] 20 30 40 x
= DESCRIPTION DESCRIPTION | § |Z|Z|pwsrc  we e |
D | ———————
0 40 6 8D
[ 60 block o o B
. SHT (ML) - (continued) 12
[ . : Nbn T
I SAND {SM} AND SILT - with very thin block 3
I organic lenses, fine grained, - 220
: uniform £
— 7.0 _ ‘ _ =
5 — iron oxide sloined lenses 17 F
[ = 240
[ — coarse groined sond porlicles Nbn, troce of visible ice 1 _
i disseminated throughout -
- 8.0 3 %0
- — thin interbedded horizontal silt Ve 2m thick ;_28'0
[ fenses 2-5mm thick -
o0 T 5
- =300
- [[SIT (L) (ML) - trace to some sand, 3
I trace of grove! ond clay, iron oxide -H :
X staining evident, low plastic, dark 320
- olive grey Vr<S% 2
w0 T b £
s 18 E
I E 340
I T— . . Nbn 1 1 3
: SAND (SM) - silty, fine grained, uniform, 8
] grey 19 3
1o 4 E 350
i END OF BOREHOLE  {11.0 metres) g
I Note: Geological Survey of Canado, =
- Terrain Sciences Division, Targel F
i "Near Shore”. Borehole #34GSCMR?-01 E o
[ Al somples retained by GSC.
F 120 GSC thermistor string instolled. O
LOGGED BY: MAV COMPLETION DEPTH: 11.0 m_
EBA ENGINEERING CONSULTANTS LTD.  revewes o7 v COMPLETE: 94/03/20
EDMONTON, ALBERTA Fig. No: 1141316 Poge 2 of 2

3752714 01 450w




GEQLOGICAL EVALUATION

INDIAM AND NORTHERN AFFAIRS CANADA

BOREHOLE NO: 11413-17

TARGET "NEARSHORE MR2 |SLAND"

ORILL: CME750 ¢/w CRREL & HOLLOW AUGERS

PROJECT NO: 010111413

NORTH POINT RICHARDS ISLAND, NW.T.

UTH ZONE: 8 N7732509.4 £529272.6

ELEVATION. —1.40 (m}

SAVPLE TYPE  [losiureer [ ]no Recovery DX ser 5 a-casing M}snewey e [ core
€ e
— - = m SALINITY {ppt) m =
g SOIL GROUND ICE | & |F|2]  wsmmoe |
= =L | o —
2 DESCRIPTION DESCRIPTION | § (35 moe  ue  ww|
i o I . {
- 0 0 60 80
[ 00 1 SAND {SP/SM) - trace to some sill, fine Frozen (seasonol) I
: groined, uniform, light brownish Nbn 1 -
: 7 Vs/Ve 30% H 3
[ TORGANIC SILT (0L} - black becoming grey s/Vr 30%
L [ with depth Vs 5-10% ) £ 20
[ SAND (SP/SM} - trace to some silt, fine £
A grained, uniform, olive brown B E
— 1.0 ) ;
- E 40
I 3 s
" [ORGANIC SILT (OL) - cloyey, with fibrous Not frozen :
i organics througheut, solurated, 2
- block 2
[ E- 6.0
— 20 § f
S Frozen
[ - 80
j_ 10 E— 10.0
[ | ORGANIC SILT (OL) AND PEAT — strong E
- organic odour, brown F
i END OF BOREHOLE (3.4 metres} g
I Note: Geological Survey of Canada, - 120
5 Terrain Sciences Divisions, Torgel £
"Near Shore". Borehole #94GSCMR2-02 3
l— 40 . r
5 All samples retoined by GSC. 5
B 4.0
N Borehole advanced to 12.3 metres s
- using sold augers to facilotate the
I instoliction of o GSC thermistor 3
K string. No somples were obtained S
X between 34 and 12.3 melres. 6.0
50 2
: o
[ 60
LOGGED BY: MAY COMPLETION DEPTH: 3.4 m
EBA ENGINEERING CONSULTANTS LTD. [saoeciar ORI T
EDMONTON, ALBERTA Fig. No: 11413-17 Page 1 of 1
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GEOLOGICAL EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO: 11413-18
TARGET "NEARSHORE MRZ ISLAND" DRILL: CME750 ¢/w SOLID FLIGHT AUGERS PROJECT NG: 0101-11413
NORTH POINT RICHARDS ISLAND, NWT. UTM ZONE: 8 N7732576.3 £529347.6 E@AT@\_I -1.10 (m)
saMPLE TYPE  Jifjosruraeo [ ]wo gecovery X sPr £ a-casine ([)sHeesy uee [ core
g ido
— w == W SALINITY {ppl) m =
E SOIL GROUNDICE | & [F|Z|  eswmipm | €
— = g —
z DESCRIPTION DESCRIPTION | £ [3Z|moc  wc  wo|
() [¥a) q - 1
~ X 4 60 80
[ 00 FSAND (SP) - trace of silt, fine gromed, Frozen (seosonal} I
- uniform, clive brown F
E—z.u
[ 10 Note: Stratigraphy other than that al :_
i seabed wos nol determined E
i — 40
[ Mot frozen _—
I E—a_o
— 20
: — 8.0
__ 30 ;-—- L0
I §~12_0
o
I - 14.0
I Mote: Geologicol Survey of Conada, 3
i Terrain Sciences Division, Target :
- "Near Shore”. Borehole #94GSCMR2-03 £ 150
— 50 F
i No Samples were retained by GSC. 3
[ Borehole was odvonced using solid = 180
- augers to delermine depth to
[ permofrost. F L66 mel 3
[, |ENDOF BOREHOLE (7.0 melres) rozen o1 b6 metres R R
' LOGGED BY MAV COMPLETION DEPTH: 7.0 m
EBA ENGINEERING CONSULTANTS LTD. s s
_EDMONTON, ALBERTA Fig No 11413-18 Page 1 of 2




GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:

11413-19

TARGET "NEARSHORE MRZ ISLAND"

DRILL: CME750 ¢/w HW CASING

PROJECT NO: 0101-11413

NORTH POINT RICHARDS ISLAND, N.W.T.

UTM JONE: 8 N7732701.8 £529470

ELEVATION: -2.30 (m)

SaMPLE TYPE  [fostureee [ /)wo recovry X ser B a-casing [TsHewey uge [ J]come
€ e
= w 1=  SAUNDY (ppt) m =
£ SOIL GROUND ICE | & &\ 2| wsumne |2
= T — —
a g &% o
) DESCRIPTION DESCRIPTION | & 5|5 moe  we  wwn) &
B 040 80
[ 00 1SAND (SP) - trace of silt, fine grained, Not frozen R AL
uniform, wet, compoct (est.), non | g
[ plostic, olive grey =
A - some silt, trace of gravel, very thin 1 5_2'0
- inclined organic lenses 1-2mm thick 2 g
— 1.0 il E_
_ N o
: ;
i g — 6.0
20 ~ very thin horizontol orgonic lenses, 4
s black 3
- HL
- - 150mm thick lense of sandy gravel, hi 5_8"}
i trace of shell fragments 5 £
- - coarse fibrous organics and wood L 3
i fragments -
- 30 | 10,0
I 6 =
[ 3—12.0
I ,
— 4.0 3
I - E 140
[ |ORGANIC SILT {OL) - black F
: SAND (SM} - silty, wilh very thin £
- interbedded orgonic lenses, fine 8 =
[ | qrained, uniform, moist, olive grey I g
i SILT (TILL) (ML) — some clay, trace to £ 16.0
— 5.0 some sond, troce of fine grained A -
[ gravel, organic pockets, moist, very F
[ stiff (est}, low plastic, olive :
brown E
— 18.0
t :'[ 9 E
[ 6.0 ' BN
LOGGED BY: MAV COMPLETION DEPTH: 12.2 m
EBA ENGINEERING CONSULTANTS LTD. |ouoSCie. T
EDMONTON, ALBERTA Fig. No: 11413-19 Poge 1 of 3
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GEOLOGICAL EVALUATION INDIAN AND NORTHERN AFFAIRS CANADA BOREHOLE NO:  11413-19
TARGET “'NEARSHORE MRZ ISLAND" DRILL: CME750 ¢/w HW CASING PROJECT NO: 3101-11413
NORTH POINT RICHARDS ISLAND, N.W.T. UTM ZONE: 8 N773270%.8 £E529470 ELEVATION: —-2.30 (m)
SaMPLE TYPe  [osurser []vo recovery DX seT = a-casie [ snerey uee [ ]core
o |w
£ GROUND ICE | & [E|2]  msumims |2
;%f SOH—' 5 ilw 10 20 % 40 =
5 R &
; DESCRIPTION DESCRIPTION | & (&5 wsc  we w5
] s I - :
L B 0 4 60 80
L 80 1T (TLL) (ML) - (continued) T £ 200
- ~ dork olive grey
- 5—22_0
o
- f—za._o
[ SAND (TILL) (SM) - silty, trace to some 3
gravel, trace of clay :
26,0
— 8.0 g
[ 5—23,0
[ 00
[ _ E- 300
i - 200mm thick lense of fine grained E
i sand, moist, clive grey
I - trace to some coarse groined gravel 5
E- 320
—w0l ] _
[ SAND (SP) — trace of silt, fine grained g
s
[ - Note: Sond heaving inside casing Z 13 ;
I when drilling wos stopped to attempt 2
— 110 to sample. 5—35_0
1 380
120 BEEEEENEN
LOGGED BY: MAY COMPLETION DEPTH: 122 m
EBA ENGINEERING CONSULTANTS LTD.  fevewed ov wav COMPLETE: 94/03/21
EDMONTON, ALBERTA Fig. No: 11413-19 Page 2 of 3
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GEOLOGICAL EVALUATION

INDIAN AND NORTHERN AFFAIRS CANADA

BOREHOLE NO:

11413-19

TARGET "NEARSHORE MR2 ISLAND"

DRILL: CME750 c/w HW CASING

PROJECT NO: 010111413

NORTH POINT RICHARDS ISLANG, N.W.T. UTM ZONE: 8 N7732701.8 £529470 ELEVATION: —2.30 (m)
savpLE TyPE  [llostureen [ /Jwo recovery [ seT £ a-casing {T[)sHewer e [ core
€ GROUND ICE | & [5S]  woumipo =
;TE; SOIL = E » IR =
a e = o
Y DESCRIPT]ON DESCRIPTION 3 ;% ?} PU:‘S”C ”‘:- LE“'D o
- 20 40 60 80
[ 28] SAND (SP) - (conlinued) o
[ [END OF BOREHOLE  (12.2 metres) =00
I Borehole termingled due to heavingsond | | | | e i_
- Note: Geological Survey of Canada,
i Terrain Sciences Division, Torget 420
[ 1350 "Near Shore". Borehole #94GSCMR2-04 i F
- All somples were retained by GSC. g
] GSC thermistor string installed to ;“‘”-0
B 8 metres below mudfine. 3
[ 140 — 46.0
I E 180
[ 150 “—
[ 5—50.0
I 5—52.0
— 150 :
] =50
170 i—sa.o
I — 58.0
[ isp PopoE - E
LOGGED BY: MAV COMPLETION DEPTH: 12.2 m
EBA ENGINEERING CONSULTANTS LTD.  [sevewes ov. wv COMPLETE. 94/05/71
EDMONTON, ALBERTA Fig. No: 11413-19 Poge 3 of 3
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APPENDIX C
SUMMARY OF LABORATORY TESTING




LABORATORY TEST RESULT SUMMARY
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APPENDIX D
PARTICLE SIZE ANALYSIS




EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

CLAY SILT

SAND GRAVEL
FINE [ _ _MEDIUM  [COARSE FINE | COARSE

.S, STANDARD SIEVE SIZES
200 10§60 Ja0 J0 20415 Flofe s 35 151 152 3 6

¥a

PERCENT SMALLER

o il

¢.0005 U,d{}l D,L!K}Z 0.005 D.b1 0.62 0,|D5 0!1 0!2 0!5 % ? % IIO 2|0 5|0
GRAIN SIZE - MILUMETRES
BOREHOLE BEPTH DESCRIPTION
SYMBOL CLAY | ST | SAND [oRAvEL| Cu Cc | USC
NUMBER (m)
% % % %
—e | 0.00 - 0.30 457 ¢ 534 09 0.0 - -
—e | 0.30 - 0.33 442 1 542 ¢ 16 0.0 - -
—a 0.34 - 0.40 178 ¢ 69.2 13.0 0.0 - -
——ai 0.40 - 045 94 ¢ 280 1 626 0.0 19.8 1.0 ¢ SM
| 0.50 - 0.60 176 0 759 1 65 0.0 1.9 30
o—o: | 0.72 - 0.75 411 66 1 893 0.0 6.1 26 § SW-SM
o——o! | 0.78 - 0.83 205 ¢ 766 29 0.0 - -
B——=a | 105 - 110 1530 ¢ 405 1 465 0.0 48.7 2.1
a—a | 1.60 - 1.65 222 ¢ 642 1 136 0.0 - -
— 1.90 — 1.95 156 ¢ 49.6 : 236 1.2 24.3 1.4
B CHE 2253 - 230 245 :0995 ¢ 1640 6.2 1.6 . SM
ool 2.75 ~ 2.80 36 33 764 1 167 2.5 1.0 SP-SC
Project: 0101-11413 Date Tested: 94/07/29 BY: UR
Tested in occordonce wilh ASTH D422 unless otherwise noled.
ala presented hereon is lor the sole use of the The TesTing seraces reporled herein have been performed by an EBA techmician 1o recogmzed
stipulated clienl. EBA is not responsible, nor con industry stondards, unless oiherwise noted. No other worranly is made. These dato do_not A

be held Gable, for use made of this report Ué\z include or represenl any inlerpretation ar opinion of specificalion compliance or moterial _,'E
olher party, with or without the knowledge of E suilability. Should engineering interpretation be required, EBA will provide it upon walten requesl.



EBA kngineering

PARTICLE SIZE - ANALYSIS OF SOILS

CLAY SILT

ND GRAVEL
MEDIUM  [COARSE FINt [ COARSE

SA
FINE |

LU.S. STANDARD SIEVE SIZES

PERCENT SMALLER

0 H H H B - z H . z N
00005 0001 0002 0005 001 00z ob5S o1 02 05 1 7 510 20 50
GRAIN SIZE - MILUMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBoL CLAY | SILT | SAND |cRaveL| Cu Ce | USC
NUMBER (m)
7% 7 % 7%
———s 3.30 — 335 44 ¢ 149 807 ¢ 00 4.2 2.3 1 SM
——o | 350 — 355 17.2 716 11.2 ¢ 0.0 - - :
——a ] 400 - 4.05 13.4 43.3 433 0.0 24.4 0.8
——ai 460 - 4.65 16.6 36.0 474 0.0 - -
. 560 - 5.65 8.7 : 108 79.1 1.3 255 10.0 SM
o—o: | 110 — 7.15 225 % 333 447 0.0 - -
o——o | 760 — 7.65 3.0 2.1 94.9 0.0 2.1 1.0 SP-SC
—=a | 8.20 - 8.30 166 § 231 60.3 0.0 7145 109 : SM
—n 875 — B.B0 234 221 54.5 0.0 - -
— 1 935 - 9.40 124 ¢ 276 60.0 0.0 - -
s e ] 955 - 4.60 33 27.4 41.3 0.0 - -
Project: 0101-11413 Dote Tested: 94/08/12 BY: JR

Tested in accordonce wilh ASTM D422 unless otherwise noted.
The Tesling seraces reperled heren have been performed by on EBA Technician To recognized
indusiry stondards, unless clherwise noted. No other warranty is mode. These dola do not 'A

include or represent any interpretation or opinion of specificotion compliance or materiol _)E
suitability. Sheuld engineering interpretolion be required, EBA will provide il upon wrilten request.

ota presented Fereon 15 Tor The sofe use of the
stipulated client. EBA is nol responsible, nor con
be held lable, for use made of this report by an
other party, wilk or without the knowledge of E



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE | MEDIM _[COARSE] FINE [ COARGE
U.S. STANDARD SIEVE SIZES
200 100 gso  fa0 §30 20 160 g 4 335 ;
N . H H /r-_--_'__‘ g
0 , o Jq- 5 ...... ,,
101+ ﬁ%:" o il A N TSN NN J00 S (S-S S
ERE | = ol SRR
SR e s : I : : : : H : HE
0 —— A= T T T T T T I 7 T T
0.0005 0001 0.082 0005 oM 0.02 0.05 0.1 02 05 1 r4 10 20 0
GRAIN SIZE — MILLIMETRES
IPTION
BOREHOLE DEPTH DESERIPTIO
SYMBOL CLAY | SILT | SaND [GRaveL| Cu Ce | USL
NUMBER (m)
% % % %
—-e 7 0.00 - 0.15 9.9 : 73 16.9 0.1 55 2.2
——e ) 0.30 - 0.68 105§ 81.3 8.2 0.0 59 2.3
—a ) 0.70 - 1.30 715 12.3 80.0 0.2 20.7 1.2 SM
—al 7 245 - 250 13.3 § 66.1 20.6 0.0 8.3 1.8
= 7 3.05 - 3.10 0.1 . 669 3.0 0.0 - -
e—eo 7 361 - 366 5.3 17.5 74.0 3.4 14.7 5.6 SM
& o 7 480 - 485 289 67.6 3.5 0.0 - -
B—a ) 530 - 535 30.2 68.6 1.2 0.0 - -
a—a ) 578 - 582 1.5 3.0 849 0.6 20 1.2 SP
vy 2 630 - 6.35 15.3 181 65.6 0.0 - -
Project: 0101-11413 Date Tested: 94/05/05 BY: IS
Tesled in occordance wilh ASTK D422 unless otherwise noted.
nta presenled hereon s Tor the sole use of the The Testing services reporled herein hove been performed by an tBA {echnicion fo recogmized

slipuloted client. EBA is nol respansible, ner con industry stondords, unless olherwise noted. No other worranly is made. These dala do nol A
be held lioble, for use made of this reporl by on include or represent ony inferpretotion or opinion of specification compliance or materinl _,E
alher party, wilh or withoul the knowledge of E suitobifity. Should engineering interpretolion be required, EBA will provide it upon written requesl.



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
CLAY SILT

SAND GRAVEL
FINE | MEDIUM  |COARSE FINE | COARSE

U.S. STANDARD SIEVE SIZES
fo#s  §s 5 s 152 3 6

PERCENT SMALLER

n—}
=
)
=
&

0,03'05. 0.001 0002 0.005 UJJI IJ.IIJZ 0.05 O!I (}!2 0!5 ‘II 2
GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH DESCRIPTION
SYMBOL CLAY | ST | SAND |GRAVEL| ©u Ce | UL
NUMBER (m)
% % % A

jo—e 27 120 - 125 328 ¢ 292 : 38.0 0.0 - -
+ * 2 8.00 — 8.05 6.6 ¢ 326 : 08 0.0 - -

= ? 8.20 — 8.30 1.5 59 : 926 0.0 2.5 1.0 SP-SM
— ] 8.55 — 8.60 37 43 : 920 0.0 2.1 1.0 SP-SM
— 9.40 — 9.45 37 43 : 920 0.0 25 1.2 SP-SM
o——oi 7 9.84 - 9.8/ 2.2 ¢ 146 1 546 28.6 46.2 0.4 SM
o——0: 2 10.05 - 10.10 178 0 172 ¢ 650 0.0 - -

G—a 7 10.50 - 10.55 6.3 1 254 1 583 0.0 67.8 B.7 SM

Project: 010111413 Date Tested: 94/08/05 BY: JR
Tested in accordonce wilh ASTH D422 unless olberwise noted.
ofa presenled hereon is Tor the sole use of the IThe testing services reported heren have been periormed by on FEX Technician te recognized
slipulated client. EBA is nol respensible, nor can industry standards, unless otherwise noled. No other warronly is made. These dato do not

be hetd liable, for use made of this reporl by an inctude or represent any interpretotion or opinion el specificalien compliance or moterio! "
olher parly, wilh or withoul the knowledge of € suitability. Should enqgineering interprelotion be required, EBA will provide il upon weilten request.



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SARD CRAVEL
CLAY SILT FINE ] MEDIOM [COARSEL _FINE | COARGE

U.S. STANDARD SIEVE SIZES
i

0=

o0}-- 1 37 o

o e LA

2ol [ 04 L - S O b

6o}

SR IR LA J— .

PERCENT SMALLER

40 i

30 5 L : NI DAl | S S R 1 S m— T :

wlon BB AR R {i 0 I SO N SO SO

HEEEE .—_-_'_' -l H H- - H H H
0.0005 0.601 O.OIOZ 0.005 U,ll)l D.l[]2 DJJS 0! 1 0?2 0!5 !I 2
GRAIN SIZE - MILLIMETRES

L—
o

2 50

DESCRIPTION

SILT | SAND {GRAVEL
% % %

BOREHOLE DEPTH

SYMBOL NUMBER

o
=
o
Iz}

Us.C

el

(]
=2

B

|
L
~

T T T R B B - S R =Y

SM

SP
SP

SM

[

~—
e = R
B NC

(N T RS T T R (Y NCp

P — WD

Crd o o o ol Ll €t € G Sl ol ol o
SO NDANNNN T O
O = ORI OO
OO OO RARORMNORNRNOD
| A O A A N N A R O T I
P O 0O P L LA NI ) = — 2
DI = OO ORI~ N O —
SOOI ~IL~aceiuLn
DO h D LA D o ot P €Y e el
e 8O e LR OO U e ) M3 LD D DO ED
N PO OO0 AN
i o P D NI WD D SN O LA L N
-
—POO DN NNO O
O O N WD D O T =) NI T B0 LN~y
COOOOOOOOOOOOO
SO0 OooOOOOON

o I3 D P Gl Gl —
NS N LRON NN

Project: 0101-11413 Dote Tested: 94/05/05 BY: IS

Tested in accordonce with ASTM D422 unless otherwise noled.

Data presenlec hereon is Tor the sole use of The The testing services reported herewn have been performed by an EBA technician To recognized

stipulated client. EBA is nel responsible, nor can industiy stondards, unless otherwise noted. No other warranly is made. These doto do net A
be held lioble, for use made of this report by on intlude or represenl any interprelation or opinion of specification complionce or maleriol "

other parly, with or withoul the knowledge of £ suitobility. Sheuld engineering inferprelotion be required, £BA will provide it upon writlen requesl.




EBA Bngineering

PARTICLE SIZE - ANALYSIS OF SOILS

SAND CRAVEL
CLAY SILT FNE 1 MEDIOM_ [COARSEL _FINE [ COARSE
U.S. STANDARD SIEVE SIZES

o p— ,= E;‘zlm 11?00 foo o ]fo fa¢ lTs lefs g3 1 l.55 2 3 6
g :
— ) T I I —1
0.5 1 2 5 10 20 ]
GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
STMBOL|  y iarR CLAY | SIT | SAND |GRaveL| Cu Ce | USC
UMBE (m)
% % % %

e 3 0.00 - 0.15 136 : 155 : 707 ¢ 0.2 91.4 16.7 SM

o— o 3 1.00 - 1.05 748 © 747 © 05 00 - -

j— 3 1.05 - 1.58 19: 05: 978 : 00 1.7 1.1 SP

— 3 202 - 2.07 19 05 976 i 00 2.0 2 i sp

— 3 270 - 275 4.2 ¢ 486 ¢ 172 0.0 - -

o——o! 3 3.22 - 3.27 16.7 ¢ 296 1 53.7 00 [ 1116 0.7 SM

O——=: 3 3.80 - 3.85 344 ¢ 50.0 : 156 0.0 - -

Project: 010111413 Date Tested: 94/05/05 BY: IS
Tesled in accordonce with ASTH 0422 unless olherwise noted.

ita presenled hereen is Tor [he sole use of the The Testing services reported herein hove heen perlormed by an EBA lechaicion 6 recognized
stipulated clienl. EBA is nol responsible, nor can industry standards, unless otherwise noled, No other warranly 15 made. These dota do nol 'S
be held ligble, for use made of this report include or represent any interprelotion or opinicn of specification compliance or material /

a
other porly, with or without the knowledge :?’ EErX suitability. Should engineering interpretolion be required, E8A will provide it upen writlen request. _’E



EBA Engineering

PARTICLE SIZE ~ ANALYSIS OF SOILS

CLAY

SILT SAND GRAVEL
FINE [ MEDIUM _ JCOARSE FINE | COARSE

U.S. STANDARD SIEVE SIZES
0 JO IO fO 6 ofs  f4 W5 951

PERCENT SMALLER

0G5 0001 0w o005 om o2 0w o1 o2 05 1 5 10 20 50
GRAIN SIZE - MILLIMETIRES
BOREHOLE DEPTH DESCRIPTION
SYMBOL CLAY | ST | SAND |GRAVEL| Cu Ce | usL
NUMEER (m)
% b4 % %
—e J 484 - 488 NS5 579¢ 106 0.0 - -
. + 3 6.05 - 6.10 418 ¢ 57.2 1.0 0.0 - -
j—n 3 715 - 7.20 325 ¢ 656 19: 00 - -
—a 3 8.50 - 8.60 231 364 i 405 0.0 - -
— J 9.65 - 9.70 399 ¢ 51.1 8.0 0.0 ~ -
o——eo! 3 10.65 — 10.70 247 1 673 8.0 0.0 - -
o——o J 11.95 - 12.00 421 o6.1 1.8 0.0 - -
Project: 0101-11413 Date Tested: 94/04/25 BY: MH
Tested in gccordance with ASTM D422 unless otherwise noted.
ta presented hereon 1s Ter The sole use of the IThe testing services reported herein have been performed by an EBA Technician To recognized
stipufated client. EBA is not responsible, nor con industry standords, unless otherwise noted. No other warranly is made. These dota do not F 9

be held ligble, for use made of this reporl
other porly, with or withoul the knowledge o E

include or represent ony interpretation or opinion of specilication compliance or moleriol
sutability. Should engineering interpretation be required, EBA willi provide it upon writlen request.

V=



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FNE 1 WEDIOM__[COARSEL _FINE | CORRSE
U.S. STANDARD SIEVE SIZES
{ §100 oo 30 2016 jofs 4 375 5l 132 3 6
10 — A}
oo odor oz  ods obr o om o1 o2 05 1 % T 50
GRAIN SIZE ~ MILLMETRES
BOREHOLE DEPTH DESCRIPTION
STMBOL|  MBER (m) CLAY | ST | SaND |GRavEL| Cu Cc | USC
% % % %
—s ¢ 005 - 0.10 28.7 ¢ 451 262 ¢ 00 - -
— 4 1.00 - 1.05 334 1 5211 1451 00 - -
—a 4 2.00 - 2.05 376 1 574 : 5.0 : 00 - -
— 4 300 - 305 4118 567 151 00 - -
—r 4 420 - 425 347 ¢ 638+ 15 : 0.0 - -
—o 4 550 - 5.55 2730 715 12 ¢ 00 - -
& o 4 6.00 - 6.05 483 : 514 : 03 : 00 ~ -
——o 4 6.50 — 655 205 256 539 00| - -
a—n: 4 710 - 715 420 : 471 : 109 ¢ 0.0 - -
i 4 8.30 - 8.35 323 575 102 00| - -
P . 4 .00 - 9.05 489 : 469 : 42 : 00 - -
— 10.30 ~ 10.35 148 0 203 649 . 00| - -
R w 4 10.75 - 10.80 144 ¢ 161 : 695 . 0.0 - -
Ao a4 10.95 - 11.00 124 : 218 : 658 0.0 30.8 120 OM
Project: 010111413 Date Tested: 94/08/11 BY: JR
Tesled in accordonce wilh ASTM D422 unless olherwise noted.
ota presenied hereon s Tor the sole use of The The teshn? services reporled herein hove been performed by an TBA Technition lo récognized
stipulated client. EBA is not responsible, nor can industry slondards, unless clherwise noted. No other warronly is made. These data do nol 'A

be held liable, for use made of this report b?rEuﬂ include or represent ony inferpretation or opinion of specificolion compliance or malerial E
o

other porly, with or withoul the knowledge suilability. Sheuld engineering interpretotion be required, EBA will provide it upon writlen request.



EBA kEngineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE T WNCDWW [COPRSE] NG | CORRSE
U.S. STANDARD SIEVE SIZES
150§ p30 jope  jofs |}
2
:
0,0'30.5. 060! 0.(;02 - -{}.['0.‘; 0!]1 I].EJZ - -0.-[)5” O!I - 0!2 0!5: : { | 2- é 10 20 50
GRAIN SIZE — MILLIMETRES
RIPTION
BOREHOLE DEPTH DESC o c 5C
STMBOL CLAY | ST | SAND |GRAVEL| Cu ¢ | US
NUMBER (m)
7% % % %
—e | 0.05 - 0.10 287+ 451 : 262 ¢ 0.0 - -
— o 4 1.00 - 1.05 3341 521 0 1451 00 - -
—a 4 200 - 2.05 376 5/4: 50 00| - -
— 4 300 - 305 A8 57: 15 00 - -
— 4 420 - 425 347 638 15 00] - -
e—=o. 4 550 - 555 273 N5 128 00 - -
o——o 4 6.00 — 6.05 483 ¢ 514 : 03 00 - -
Project: 010111413 Dote Tested: 94/08/11 BY: JR
Tesled in accordance with ASTM D422 unless otherwise noted.
la presenled hereon is for The sole use of The Ihe tesling services reporled herein have been performed by on EBA techmcian o recogrized
stipulated clienl. EBA is not responsible, nor can industry stondards, unfess olherwise noted. No other worranly is made. These dato do nol

be held figble, for use made of this report Brz include or represeni ony interpretation or opinion of specificotion complionce or materiat "
other gorly, with or without lhe knowledge of £ suitability. Should engineering interpretation be cequired, EBA wilt provide it upon writlen request.



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE | MEDIUM JCORRSEL_FINE_ | COARSE
U.S. STANDARD SIEVE SIZES
_ ‘l_zm f100  fs0 40 §30 20 m {0!8 {4 375 35010 |:5 2 3 5
AR Nt R IEE
oo o0dor okz ofs ob om o o1 oz o5 1§ 5 10 2 %
GRAIN SIZE - MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBOLY  \UMBER (m) CLAY | SIT | SAND |GRaveL| Cu Ce | USC
% 7% 7 %
——e 4 650 — B.55 205 256 539 0.0 - -
* * 4 790 - 715 42.0 471 ¢ 109§ 0.0 - -
—a 4 830 - 8.35 32.3 575 102 @ 00 - -
—ai 4 900 - 9.05 48.9 469 : 42 : 00 - -
s 4 10.30 - 10.35 14,8 2003 649 ¢ 0.0 - -
o———o! 4 10.75 - 13.80 14.4 16,1 ¢ 695 ¢ 00 - -
0*—05 4 1095 - 11.00 12.4 218 65.8 0.0 308 ¢ 120 SM
Project: 0101-11413 Date Tested: 94/08/12 BY: JR

Tesled in accordance wilh ASTM D422 unless otherwise noted.

o presenled hereon s lor the sole use of the

stipuloted client. EBA is not responsible, nor can
be held fioble, Tor use made of this report
olher porly, with or withoul the knowledge

of £8k

The teshn? senvices reporled herein hove been performed by an EBA Technician To recognized
induslry stondords, unless otherwise noled. No other warranty is mode. These dala do nol
include or represent ony interpretotion or opinion of specilicalion compliance or material
suitability. Should engineering interpretation be required, EBA will provide il upon wrilten requesl.

=



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND RAVEL
CLAY SILT FINE 1 WEDIUM TCOARGEL FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 5 — E{20‘3 !1500 ]IOE[B 4 315 75 I 1;5 2 3 6
0.0005 0.001 0.[5(}2 0.005 O.E]! U.bZ 0.%)5 0!! 0!2 0!5 { Z é 1[0 2I0 5I0
GRAIN SI/E — MILLIMETRES
ESCRIPTION
BOREHOLE DEPTH 0 c USC
STMBOL CLAY | SILT | SAND |oRaveL| Cu Ce 5.
NUMBER (m)
% % % 7%
—s / 0.15 - 0.30 3811 370 238 0.4 - -
j—=e 7 1.20 - 1.40 6.1 14.4 78.5 0.0 7.7 1.9 SM
—a 450 - 470 5.1 20 748 : 00 12.5 1.7 SM
Project: 0101-11413 Date Tested: 94/05/09 BY: IS
Tested in accordance with ASTM D422 unless otherwise noted.
ta presenled hereon is Tor the sole use of the The Tesling services reporfed herein have been performed by on EBA Technicion o reccgnized
slipulated client. EBA is nol responsible, nor con industry standards, unless otherwise noled. No ather worranty is made. These dota do not A
be hetd fable, for use made of this reporl include ar represent any interpretolion or opinian of specification compliance or malericl '

other parly, with or withoul the knowledge o

Fad

swntability. Should engineering inlerprelation be required, £BA will provide it upon writlen request.

=



KBA Engineering

PARTICLE SIZE — ANALYSIS Of SOILS
CLAY SILT

SAND GRAVET
FINE [ MEDIUM  [CQARSE FINE | COARSE

U.S. STANDARD SIEVE SIZES
e o0 g0 po o g s pofs @ 35 34 152 3 6

PERCENT SMALLER

.].

Gows ool 0 0d5 obl o ok o 0z a5 1§ 5 10 20 50
GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBOL| "\ iee (m) CLAY | SILT | SAND |GRAVEL| Cu Cc J usce
% % % %
—e J 0.25 - 0.4 58.4 ¢ 41 05: 0.0 - -
—+ 8 1.40 — 1.60 77 0 188 735: 00| 159 41 1 SM
j—= 8 2.70 - 2380 1.8 23.2 69.0 0.0 12.4 31 SM
Project: 0101-11413 Date Tested: 94/05/06 BY: IS
Tesled in gocerdonce with ASEM D422 unless olberwise noted.
ola presenfed hereon is Tor the sole use of [he The tesling services reporied herein have been perlormed by an CBA lechnician fo recognized
slipufated client. EBA is not responsible, nor can industry standards, unless clherwise noled. No other warronty is mode. These dota do nel 'A

be held liable, for use made of this report t?r Eoﬂrxr inciude or represent any interpretation or opinicn of specification complionce or maleriat !E
[+]

olher parly, wilh or withoul the knowledge suitability. Sheuld engineering interpretation be required, EBA will provide il upon writlen request.



EBA kngineering

PARTICLE SIZE - ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE T MEDIUM  [COARSE]  FINE | CORRGE
U.S. STANDARD SIEVE SIZES
100 e Il‘zw ﬂ‘DO fs0 a0 l._t.u l;u m }10_}3 §4 375 .75 1 152 3 6
E
: i | : ! : | : : | : : : |
[¢R] 0.2 0.3 1 20 50
GRAIN SIZE — MILLUMETRES
DESCRIPTION
Y BOREHOLE DEPTH
SYMBOL BER CLAY | SILT | SAND |GRAVEL| Cu Ce | USC
NUM (m)
% A % %
—e ¢ 0.60 - 0.90 39.1 35.0 59 ¢ 00 - -
— 9 140 - 150 9.4 15.0 75.6 0.0 30.0 8.4 SM
Project: 0101-11413 Dote Tested: 94/04/11 BY: MH
Tested in accordonce with ASTM D422 unless otherwise noted.
aola presented hereon s Tor (e sole use of the The Tesling services reported herein hove been performed by on LBA technition (o recognized
b heid oo, or use mode o s repor by or et o epmasanl oy Dherarelabon or smon of Speciication complance of moteriol &
i u | mnciude o ] I | Il I 1
other party, with or without Lhe kno-aﬂegqe (':?( Egz suitability. Sh%rmd engin)e'ering gnlerpretationphe requireg. E8A will prov]ge it upon wrilten request. !E



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SEND CRAVEL
CLAY SILT FINE | MEOIM __[COARGEl FINE . | COARSE

11.S. STANDARD SIEVE SIZES
d0 oo §50 fa0 0 {i(_ms fots 35 51 152 3 8

100—

90 _ . o f

0| S | Sy 2 - SN R _____________
95 ﬁo ...................................... _
2 : A N . : P :
5 ! Lol R A : Lo : :
e 0 o R : : S H
& 40 ...... AU -SRI UUNURRR AU S n

| T B e - B e e I _

20 O . e e Y e O e P AU S St S v

10| T S Rt I SO, S

0 : — T T T T T T

00005 0001 0002 0005 001 D.02 0.05 A} 0.2 0.5 1 ¥ 5 10 20 5

GRAIN SIZE - MILLIMETRES

BOREHOLE DEPTH DESCRIPTION
SYMBOL Clay | ST | SAND |GRaveL| Cv Ce U.S.C
NUMBER (m) y L s A

53 437 101 00| - 1 - |
65 935 00| 16 i 10 | SP-SM
2010 204 593 02| - ¢ -

— 0
—e. 10
Il—l 10

o=
P
ooo
[

o= O
LD LN
Soo

Project: 010111413 Date Tested: 94/05/06 BY: IS

Tesled in occordance with ASTH D422 unless otherwise noled.

ola presenled Fereon 15 Tor The sole use of The The leshn? services reported herein have been performed by an TBA Technicion To recognized
slipuloted clienl. EBA is nol respansible, nor con industry slandords, unless otherwise noted. No other worronlty is maode. These dala do net A
be hetd liable, for use made of Lhis report uﬂ include or represent any interpretaion or opinion of specificotion compliance or malericl !'E
olher party, wilh or without the knowledge of E suilobility. Should engineering inlerprelation be required, EBA will provide it upon writlen requesl.



EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE ] MEDIUM  TCOARSE]  FINE . | COARGE
U.S. STANDARD SIEVE SIZES
00 0 g0 o0 f0 ke glofs g4 5 951 152 3 5

100

90

80

60|

PERCENT SMALLER
=

10
0 T : — — T T 1 T T T 7
00005 0001 0.002 0003 001 002 Q.05 0.1 0.2 0.5 1 2 :1) 10 20 50
GRAIN SIZE —~ MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBOL|  \ UMBER (m) CLAY & SILT | SAND {GRAveEL| Cu Cc | USC
% yA %
—e I 0.80 - 0.90 5.6 94 .4 0.0 2.3 1.2 ¢ SP-SM
— 11 2.10 - 2.30 57 119 824 00 7.2 27 M
—a ] 4.00 - 4.10 41 71 88 00 4.1 2.3 i SP-SM
Project: 0101-11413 Date Tested: 94/04/11 BY: MH
Tesled in occordance with ASTM D422 unless otherwise noled.
ata presented hereen 1s Tor The sofe use of The The Testing services reported herein have been performed by an EGh lechnicion lo recognized
slipulated client. EBA is not responsible, nor can industry slandords, unless otherwise noted. No other worranly is made. These dota do not

be held lioble, for use made of this report h?l uBrz include or represent gny interpretation or opinion of specilicalion compliance or maleriol _’E
olher party, wilh or without the knowledge of £ suilobility. Should engingering inlterprelation be required, EBA will provide it upon written requesl.



EBA kEngineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
QLAY SILT FINE | MEDIOM _JCOARGEL _FINE 1 COARSE
U.S. STANDARD SIEVE SIZES
00— _ [Ezoa 100 }?u §50 §30 gom J10fs 4 .5?5 75 1 1,;5 2 3 e
)
0] S 8 S NS WA I SO 0 9
i i
g | :
30
20 2 ........................
10 ........................................................................
o5 0001 o2  obs ol op2 o o1 o2 05 | 2 5 10 20 50
CRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBOL CLAY | ST | SAND [GRaveL| Cu Ce us.C
NUMBER (m)
% y A 7 %
'—' 12 0.40 - 050 13.3 17.2 695 0.0 88.1 179 SM
—e: 12 090 - 1.00 15.6 16.5 67.9 0.0 - ; -
il—I 12 400 - 4.10 15.8 16.7 6§75 ¢ 0.0 1060 : 153 ¢ SM
Project: G101-11413 Date Tested: 94/04/11 BY: MH
- Tesled in accordance with ASTM D422 unless otherwise noted.
e it B nat o e ittty e e heorcas notcd. R bt weory s made. Thess oo g o) o

be held liable, for use made of this report ul;.?’ include or represent any inferprelalion or opinicn of specification compliance or materiol —'E
3

other porty, wilh or withoul the knowledge o suilobility. Should engineering interprelation be required, EBA will provide it upon written request.



EBA Engineering

PARTICLE SIZE — ANALYSIS OF S0ILS

SAND GRAVEL
CLAY SILT FINE T WMEOIM_ [COARGEL FINE | COARSE
L.S. STANDARD SIEVE SIZES

160 ———— i _[_200 }1_00 jio  J4o }L'SOIOHB flafa 4 .3_?5 J2 1 i5 2 ) 6

0 | — | | T :|E T T ] T T T

0.00605 0.001 0.002 0.005 001 062 005 01 0z 05 i . 5 10 20 X

GRAIN SIZE — MILUMETRES
DESCRIPTION
BOREHOLE DEPTH
SYMBOL CLAY | SILT | SAND |GRaveL| Cu Cc | UsE
NUMBER (m)
% % % A
—e {3 020 - 040 46.6 ¢ 394 140 : 00 - -~
— 13 1.40 - 150 97.2 © 00 1.6 11 Sp
—a 1] 210 - 230 1.9 19.2 68.9 0.0 475 8o ¢ SM
Project: 0101-11413 Date Tested: 94/05/06 BY: IS
Tested in occordance with ASTM D422 unless otherwise noted.
lo presented hereon 1s for the scle use of The The Testing services reported herein hove been performed by on EBA Technicion To recognized
stipulated client. EBA is not responsible, nor con industry standords, unless otherwise noted. No other warronty is made. These dota do nol A
be held lioble, for use made of this report include or represent ony interpretotion or apinion of specification compliance or material /

other parly, wilh or without the knowledge o

i

suitobility. Should engineering interpretotion be required, EBA will provide it upon written requesl.

=



EBA Engineering

PARTICLE SIZE - ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE___1 MEDIM _TCOARSE] _ FINE | COARSE
.S, STANDARD SIEVE SIZES
_ fIDO f100 fl‘;{l #40 §30 Ko fis hofs 375 75 'I 1:5 2 5 6
0 : HEHEH : | : | : | | ;
00005 0001 0002 0005 001 002 005 01 02 05 1 2 5 10 2 50
GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBOL CLAY | SIT | SAND |GRaveL| Cu Cc | USC
NUMBER {m)
% % % %
—e 14 0.15 - (.30 3101 250 0 440 : 00 - -
— 14 0.90 - 1.10 104 229 ¢ 66.7 : 00 30.0 8.4 SM
—a 14 1.50 - 1.70 4.7 9.9 ¢ 8.1 : 03 77 2.8 SM
Project: 0101-11413 Date Tested: 94/05/06 BY: IS
Tesled in accordance wilh ASTM 0422 unless olherwise noted.
alg presentec heseon 15 Tor the sole use of lhe The lesting services reporled herem nove been perdormed by an EEA techmician o recogrized
slipuloted client. EBA is not responsible, nor con induslry standards, unless clherwise noted. No other worranty is mode. These dota do not A

be hefd fioble, far use made of this report mclude or represenl any inlerpretotion or opinion of speciticalion complionce or molerial "
olher porly, with or without lhe knowledge o EBX ty. Should eng ing interpretation be required, EBA will provide il upon written request.




EBA kngineering

PARTICLE SIZE — ANALYSIS OF SOILS

CLAY

SILT

FINE

SAND
[ MEDIUM

[COARSE

GRAVE
FINE ]

L
COARSE

U.5. STANDARD SIEVE SIZES

Tested in occordance with ASTH D422 unless otherwise noted.

00 £200  foo Jso R0 0RO Jofs 4 35 51 152 3 5
T TR (D G i * ;:
g{} . U F S I S
80 .. R BT FVTUTTIOS R A N
71| BRI SO L | FEPURTESUUPON SOV SR
w60 SR RS U 00 T LT OO U WO 08 U WU AR50 U VOO U OO0 S SO SN S
; 1) RS 00 0 PSRRI SSRRPR OUONE SN NP S 8 8 SROOSPINS SOPPPOY: NOPY: SO0 00 Y SSPPUUOOE o (SPPPVE UMY NN SRONS SOPRE SYSISPEDs 6 NSRS SSPIINS SOPPOYN w
g 40l . PR O ST S-S SO
sal- i / EERU A A 0 S 0 O S
20]- ny / i
10}-4 ~ ST VOIS SO VOO T N VOO S N N U N n
0 H I T -
00005 0001 0002 0005 001 002 005 o1 02 05 1 ? 5 10 2 50
GRAIN SIZE - MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBOL  \uMBER (m) CLAY | SILT | SAND |cRaveL| Cv Ce | USC
4 % % %
e 15 0.80 - 090 16.1 29.4 53.4 1.1 - - ;
——e 15 270 - 290 11.2 88.8 0.0 2.8 1.3 SP-SM
Project: 0101-11413 Date Tested: 94/04/11 BY: MH

ota presented hereon 1s Tor the sole use of the
slipuloted client. EBA is not responsible, nor con
be held fioble, for use made of this report
olher party, with or without the knowledge

o 6

The lesti
industry :c[la

semices reported herein have been performed by an EBA technicion To recognized
ndards, unfess otherwise noted. No other worranty is made, These doto do not

include or represent ony inferpretation or opinian of specificotion complionce or materiol
suitability. Should engineering interpretolion be required, £BA will provide it upon written request.
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