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investigation project. The project team of EBA Engineering Consultants Ltd.
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this interesting project, and we hope that our contribution has been of
value to Canmar.

We would also like to thank you and your colleagues for the assistance and
cooperation that was extended during the planning, execution, and reporting
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arise regarding our final report, please do not hesitate to contact us.

Yours very truly,

EBA Engineering Consultants Ltd.
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EXECUTIVE SUMMARY

A geotechnical investigation of seabed soil conditions was performed for
Canadian Marine Drilling Ltd. at the Nerlerk site in the Beaufort Sea. The
objectives of this investigation were to provide ground-truth data for a
previous seismic survey program, to verify and evaluate granular borrow
prospects, and to determine soil and foundation cond1t1ons prior to island
construction and drilling of an exploratory well.

Drilling was carried out at forty four locations for a total of 587 metres
of borehole. Water depths across the site range from 42 to 48 metres. An
integrated drilling plan incorporated three different borehole  depths, and
both the Failing 1500 rotary drill and the Rokleng air hammer (vibrocorer)
were used to advance the boreholes. Twenty two short boreholes penetrated
Tess than 6 metres into the seabed, twenty one boreholes of intermediate
length were advanced to an average of 30 metres seabed penetration, and a
single borehole was advanced to 122 metres seabed penetration. This report
describes the methodology involved in obtaining soil samples and performing
Taboratory tests, and includes a complete presentation of the test results.

Field and laboratory tests were performed on most of the soil samples
recovered. Field tests included determination of moisture content, core
temperature, shear strength, bulk density, frozen moisture content.
Representaive cores were photographed. The laboratory program conducted in
EBA's Edmonton 1laboratory consisted of additional classification, index,
shear strength and consolidation tests. Subconsultants reéported separately
on the time domain reflectometry data, porewater chemistry analyses, and

- Tight hydrocarbon gas analyses.

Although anomalies exist, soil conditions generally consist of a one metre
thick surficial layer comprising very soft to soft CLAY and CLAYEY SAND
which grades into a 52 metre thickness of fine-grained SAND. The first 13
metres of this SAND- (to -60 m Elevation) was "described -as unfrozen with
frequent thin laminations.or thin interbeds of CLAY, SILT, ORGANICS and coal
detritus. The remainder of this SAND unit was observed to have infrequent
thin laminations. The last 18 metres of SAND was frozen, well-bonded with
no excess ice (Nbn). This frozen SAND grades into a 57 metre thickness of
very stiff CLAY and SILT at -95 m Elevation. Only the last 20 metres of tne
CLAY and SILT (below about -132 m Elevation) was described as frozen,
poorly-bonded (Nf) with a single 2 mm thick ice lens (Vs) observed. The
frozen CLAY and SILT grades into frozen fine-grained SAND with thin
laminations of SILT and ORGANICS near the -152 m Elevation. The boring

penetrated only 15 metres of this deepest SAND, which was described as well-
bonded with no excess ice (Nbn).

The two main factors to be considered in evaluating foundation conditions
for island design are the soft soil layer at the seabed and the clay
interbeds in the sand encountered within 15 metres of seabed. Development
of the Nerlerk sands for use as borrow in island construction presents
concerns because the fines content is greater than 5 percent to at least the
-60 m Elevation, thus detrimentally affecting the texture of dredgeable
borrow. Although none of the frozen soils encountered exhibited high ice

contents, the -sands may require thermal consideration during drilling to
control erosion.

. oo
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1.0 INTRODUCTION

1.1 Outline of Site Investigation

A preliminary geotechnical site investigation of seabed soil conditions was
performed for Canadian Marine Drilling Ltd. (Canmar) at the Nerlerk Site in
the Beaufort Sea. The objectives of this investigation were to provide
ground-truth data for the seismic survey program, to verify and evaluate
granular borrow prospects, and to determine soil conditions prior to island
construction and drilling an exploratory well.

The fieldwork was carried out intermittently between July 4 and September
20, 1982 (26 elapsed days). Drilling was carried out at forty four
locations for a total of 587 metres of borehole. The water depths across
tne site range from 41.8 to 47.5 metres. Al1l the borenole coordinates were
selected by Canmar field representatives. The general Tlocation of the
Nerlerk site ih the Beaufort sea is shown on Figure 1, and the detailed site
map in Figure 2 shows all the borehole locations. The borehole coordinates
are tabulated in Appendix A.

The field program utilized an integrated drilling plan that incorporated
three different borehole depths:

1. Twenty two short boreholes were advanced less than 6 metres
into the seabed. Sixteen of these were drilled with the
Rokleng air hammer which was capable of a 5 metre maximum
seabed penetration. The remaining six boreholes were drilled
with the Failing 1500 rotary drill rig. The main purpose of
these short boreholes was to verify the thickness and
distribution of the surficial clay layer. This data was used

, A
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to assist in the field interpretation of high resolution
shallow seismic records.

Twenty one boreholes of intermediate length were advanced 12
to 32 metres into the seabed. A1l these boreholes were
drilled with the Failling 1500, and the first seventeen were
drilled to an average of 30 metres seabed penetration. The
purpose of these intermediate 1length boreholes was to
penetrate and sample potential sand borrow to a depth
exceeding the dredging limit of the Aquarius. The last four
of the intermediate length boreholes were stopped at about 15
metras seabed penetration because the seismic data and
results from the previous seventeen boreholes had indicated

insignificant variations in sand lithostratigraphy below this
depth.

A single borehole was advanced to 122 metres seabed
penetration. The primary purpose of this borehole was to
provide ground-truth for the deeper multichannel seisaic
survey that 1is used to evaluate geological hazards. Also,
sufficient numbers of quality samples were recovered from

this deep borehole to permit a preliminary evaluation of the
foundation conditions.

Geotechnical work completed at this site is shown relative to other 1982
- field activities in an operational calendar included as Figure 3.

. ’A
£8A Englnaering Consultants td. B3R
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1.2 Execution of the Investigation

Several companies were actively involved in the fieldwork. The companies
and their respective responsibilities were as follows:

‘FT - Joint Venture, EBA Engineering Consultants Ltd. (EBA),
. Edmonton, Alberta and McClelland Engineers Inc. (MEI),
? Houston, Texas.
[
. Either EBA or MEI provided a site engineer who supervised the
[? field operations under the direction of Canmar's
. representative. EBA also provided three Jjunior

engineers/technicians who were responsible for the logging,
handling, and subsequent 1laboratory testing of samples
recovered. MEI provided two drillers who were responsible

for all rotary drilling and sampling operations. EBA
produced this report.

. - Geocon Offshore Ltd., Toronto, Ontario
B :

b Provided two drillers to act as helpers in the rotary

drilling operation, and to operate the vibrocoring
equipment.

- Offshore Navigation {(Canada) Limited/Dome Survey

Provided two surveyors and "ARGOD" positioning equipment for
- directing the vessel to designated borehole locations.

‘A
EBRA Engincering Consultants Ltd. {O%_E_Q
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- Canadian Marine Drilling Ltd. (Canmar), of Calgary, Alberta

Provided all marine plant and services, as well as, one crew
member per shift to assist in the drilling operations.

1.3 Authorization for Investigation

The site investigation was carried out with the various participants listed
above and was supervised by Canmar representatives Mr. K. Hewitt, P.Eng.,
Mr. G. Johnson and Mr. M. Bradshaw. The work was performed as part of

Canmar AFE No. 097-2052 under PR No. 0168490.

2.0 FIELD INVESTIGATION

2.1 Drilling and Sampling

The fieldwork was executed from the Canmar Supplier V, a 40 metre long
shallow-draught vessel specially equipped for geotechnical investigations.
The vessel was positioned at designated borehole locations by means of a
microwave range-range system (ARGO); the positioning systmn‘is thought to
provide coordinate accuracy to within +5 metres.

Most of the boreholes were drilled by a Failing 1500 rotary rig mounted near
the stern of the vessel, and working through a moonpool situatad
approximately amidship. The drill rig was mounted on a platform standing
3.2 metres above the deck. Borings were advanced using an open-centre drag
bit with tungsten carbide inserts, which cuts a hole of 228 mm nominal .
diameter. The drill string comprised "NC50" drill pipe of 114 mm -ID and
156 mm -0D at the tool joints. Seawater was mixed with 'Zeogel' attapulgite
mud and "Baroid" barite weight components in varying ratios (dependent upon

oA
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the formations encountered) for use as circulating fluid. Occasionally,
caustic soda was added to accelerate the gelling process of the attapulgite
mud. The wmud mixture was kept as cool as possible by drawing water from
below the warmer surface waters. Mud temperatures were generally about
+4°C or coolar. As conductor casing was not employed during any of the
borings, drilling mud was discharged on the seabed.

With the rotary drill, sampling intervals were the same for each borehole,
regardless of the depth of final penetration. Tube samples were collected
semicontinuously at 1 metre intervals for the first 15 metres, and at 3
metre intervals thereafter, using either 57 mm -ID or 76 mm -ID stainless
steel tubes. In both thick-walled and thin-walled configurations. The
tubes were either pushed with the drill string or driven with a wireline
hammer. The type of sampler or sampling imethod used at any particular depth
in a borehole was specified on the basis of the soil conditions and
objectives. The percussion sampler and 57 mm -ID thin-walled tube
combination was routinely used to- start all the boreholes 1in this
investigation. If an undisturbed sample was required from the surficial
clay or from any clay layer encountered at depth, the push sampler was
utilized with a 76 mm -ID thin-walled sample tube. Pushing the Tlarge
diameter thin-walled tubes yields samples with only minimal sample

disturbance. In previous field programs only the percussion sampler was
utilized.

The push sampler was a mechanical latch-in wireline retractable system
operated through the bore of the drill pipe. The push sampler comprises a
sampling tube adapter to connect the tube to the latch-in assembly and the
latch-in assembly equipped with mechanical pawls that are engaged at the
bit face by a weight with an overshot on top. In this operation, the drill
pipe was raised off the bottom of the borehole and the sampler falls under

=

EBA Engineering Consuitants Ltd. eba
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r its own weight to the bit, where the weight mechanically latches the sampler
L into the bit. The sample tube extends through the open-faced drag bit. The
. entire drill string was then lowered to fill the sample tube, after which

the assembly and sample was retracted and retrieved to surface with an
overshot on a wireline.
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The percussion sampler was also operated on a wireline through the bore of

- the drill pipe and was driven with a 79.4 kg sliding weight. Normally, the
fE: | weight was dropped between 20 and 30 times through approximately 1.5 m to
a achieve the desired 0.6 m penetration of the sampler. As neither the free
{f;f fall of the weight nor the penetration of the sampler can be measured during
nornal sampling practice, the penetration resistance of the soil cannot be
reliably estimated from blow count/penetration records.

To investigate the surficial deposits, short borehole cores were extracted
as often as possible using a vibrocoring unit. Vibrocoring was effected

floor from a crane mounted at the stern of the vessel. The unit comprises
b an air hammer supported in a guide frame and mounted at the top of a 5°
RN metre long steel coring- tube. The coring tube is fitted with a steel
ﬁ“{%, basket-type core catcher and a 65 mm -ID PVC liner. The air hammer and
o coring tube assembly are connected directly to the crane winch, and are free
to move down within the guide frame as penetration occurs. An umbilical
Y{ tube connects the air hammer to an air compressor situated on the vessel.
The air hammer was typically operated for 30 to 60 minutes before retrieving
E‘ the vibrocore. During withdrawal, the crane first 1ifts the core tube out
C of the seabed, then returns the entire vibrocore unit to the vessel. Depth
of penetration was measured with a slide mounted on the guide frame that is
displaced downward by the air hammer as the coring tube advances into the

= seabed. A schematic of the vibrocorer is presented in Figure 4.

A
2%
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2.2 Sample Handling and Ship-Board Testing

Immediately upon recovery of the sampling tube from the borenole, the
temperature of soil contained therein was determined using a thermistor
probe accurate to +0.1°C. The probe was inserted about 50 mm into the end
of the sample. Depending upon the nature of the soil observed in the end of
the sampling tube, a sequence of standard procedures was carried out in the
ship-board laboratory to determine pertinent soil properties.

Rotary drilling provides tube samples of unfrozen cohesive soil that are
relatively undisturbed. Unfrozen cohesive soils were generally subjected to
a simple "Pi]conf hand vane used to estimate the undrained shear strength of
soil. Time domain reflectometry (TDR) analysis was also carried out before
extrusion of wmost samples with a temperature below 0°C indicating. a
potential for frozen moisture. TDR analysis provides an approximate measure
of the frozen moisture content of the sample. The sample was then either
fully extruded or retained in the sampling tube and sealed with wax. In the
latter case, a portion of the sample was extruded for logging and testing
prior to sealing the tube. Only one of the undisturbed samples taken at the
Nerlerk site was retained in the tube. A1l unfrozen cohesive samples were
split, logged and photographed immediately after extrusion. The highv
quality unsplit samples were wrapped in cellophane and placed in cylindrical
cardboard containers. Sand was placed in the annulus between the soil
sample and the container, and then the container was sealed with wax.
Subsamples split from the.main sample during this phase were subjected to
moisture content and fall-cone shear strength determinations. All remaining
matarials were sealed in 1labelled polyethylene bags, pending further
analysis. Undrained shear strengths measured by the fall-cone and ‘Pilcon’
vane are presented on the borehole Tlogs in Appendix A, and on a summary

.A
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shear strength profile in Appendix B. These data are also tabulated on the
laboratory testing summary sheets in Appendix C.

Because tube samples of unfrozen noncohesive soil 1likely experienced
moderate mechanical disturbance, there was no reason to preserve core, SO
all samples were fully extruded and Tlogged imnmediately upon recovery.
Whenever possible, subsamples were selected from the midpoint of the
representative sample Tlength for moisture content and particle size
distribution analyses to avoid zones that may have been contaminated by

drilling mud. The remaining material was sealed in labelled polyethylene
bags, pending further testing.

TOR analysis was performed on all well-bonded frozen soils prior to
extrusion. Irrespective of texture, the soil was generally extruded fully,
and a portion was immediately removed, wrapped and placed in the freezer.
The remaining sample was split, logged and photographed as quickly as
possible to minimize thaw, then further subsamples were taken for moisture .
content and bulk density determinations. If sufficient cohesive sample was -:
available, the remaining core was allowed to thaw, and was prepared for
storage as described above for unfrozen cohesive soils. A small core -
segment was routinely allowed to thaw so that consistency could be compared

before and after thaw. This allowed an indirect assessment of the effect of
nonvisible ice bonding.

The vibrocore unit provided a continuous sample from the seabed to a maximum
penetration of 5 m. Upon removing the PVC liner from the steel coring tube,
the liner was cut into 1 m sections starting at seabed and proceeding to the
bottom end of the core. Each section was then split Tlongitudinally to
expose the 65 mm -0D sample. In all cases, the sample was mechanically
disturbed, but remained straigraphically intact. Most of the core was

A
2%
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photographed, then representative portions were selected for classification

testing. The remaining samples were sealed in labelled plastic bags,
pending further analysis.

In addition to the procedures detailed above, smaller subsamples were taken

from selected intervals to facilitate analysis of porewater chemistry and
dissolved gases.

Undisturbed frozen samples were transported between the ship and EBA's
Edmonton laboratory in freezers modified to maintain samples at or near in
situ temperatures. Whenever possibla, the freezers were kept operational
when stored in a warm area during transportation. The max-min thermometers
which accompanied the samples during transportation showed that samples
stored in the freezer had been exposed to a maximum temperature range of 0°C
to -8°C. The single undisturbed unfrozen sample that remained sealed in a
sampling tube was hand-carried between the ship and EBA's Edmonton
laboratory. These samples were exposed to ambient temperatures estimated to
be between 0°C and 20°C. Mechanically disturbed samples were stored in
pails and shipped in large wooden crates; these samples were not protected
from extremes of temperature.

2.3 Time Domain Reflectometry

Time domain reflectometry (TDR) is an experimental field technique that has
been adapted to determine the volumetric unfrozen water content of
permafrost soils. The dielectric constant is determined by measuring the
velocity of oropagation of electromagnetic waves transmitted = between -
parallel transmission Tlines embédded “in so0il, wusing time domain
reflectometry. The dielectric constants of soil and ice are similar, but
differ significantly from the dielectric constant of water; thersfore,

‘A
€BA Engincaring Consuitants Ltd. “‘efo
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s variations in unfrozen water content directly affect the measursed travel
i times (i.e. apparent dielectric constant). Patterson and Smith (1981)
successfully applied the TDR technique to measurement of unfrozen water
content in partially-frozen nonsaline soils.

{[" The field equipment package used in this investigation was modelled after
I the experimental equipment utilized by Dr. M.W. Smith in his research

o studies at Carleton University. The TDR unit is a commercially available
iI:fx ' cable tester (e.g. a Tektronix 1502). The tester consists of a pulse

) generator which produces a fast rise time step voltage, a sampler which
[? transforms a high frequency signal into a lower frequency output, and an
oscilloscope or recording device. TDR measurements are made by launching
the step signal into the soil and measuring the travel time. More detailed
descriptions of the working principles of the TDR technique can be found in
Topp et al. (1980) and Smith and Patterson {1980).

A trace typical of those obtained from ice-bonded soil sampled during this .
1{_5? investigation 1is shown in Figure 5. The dielectric properties of the
material are characterized by the shape of the trace between points A and B. .
The horizontal distance between these two points represents the travel time
of the signal through the soil. This travel time is converted to a
,{' volumetric unfrozen moisture content from an empirical chart presented by

- Topp et al. (1980). These volumetric values are then converted to the iwore
; i;é usual gravimetric values, using the dry density of the soil which is
}_ 2 determined separately. The frozen moisture contents estimated from TDR -
AR results are plotted in profile in Appendix B, and are tabulated on the
-E.L‘i laboratory testing summary sheets in Appendix C.

| C As TDR remains an experimental procedure, especially in soils exhibiting
) . saline porewater, the results presented in this report are intended to

. oo
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provide only an indication of the degree of ice bonding of the sample. TDR
was adopted as a field procedure to augment the description and
classification of ground ice contained in poorly-bonded, saline permafrost
soils. Due to the experimental nature of the TDR equipment and procedures,
the field data is externally reviewed. As part of this review process, a
general progress report, and evaluation of the TDR technique and test
results was comnissioned and is included in Appendix F.

3.0 LABORATORY TESTING OF SAMPLES
3.1 Particle Size Distribution
3.1.1 Sieving Method

This test was performed on 241 samples in accordance with ASTM standard
designation D 422-63 (Reapproved 1972). Where necessary, the samples were
divided by riffle-box to produce sémp1es of standard mass. All samples were
prepared in accordance with ASTM designation D2217-66 (Reapproved 1972) if
hydrometer method tests were not required. Particle size distribution
curves obtained by sieving are presented in Appendix C.

3.1.2 Hydrometer Method

This test was performed on 33 samples in accordance with ASTM standard
designation D-422-63 (Reapproved 1972). The samples were pretreated with
hydrogen peroxide to remove organic matter. Particle size distributions
obtained from hydrometer analyses are presented in Appendix C.

.A
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3.2 Atterberg Limits

Atterberg 1imits were determined for 49 samples, and results are presented
in Appendix C.

3.2.1 Liquid Limit

Liquid limits were determined in accordance with ASTM standard designation
D-423-66 (Reapproved 1972), using a threze-point method.

3.2.2 Plastic Limit

The plastic limit test was performed in accordance with ASTM standard
designation D-424-59 (Reapproved 1971). Composite profiles of plasticity
index and liquidity index are presented in Appendix B.

3.3 Natural Bulk Density and Dry Density

Densities were calculated for the triaxial and oedometer specimens by
obtaining the weight of a known volume of soil and the associated moisture
content. The results of these determinations are tabulated in the summary
of laboratory test results in Appendix C, and also with the shear strength
and consolidation test results in Appendices D and E, respectively.

3.4 Specific Gravity of Mineral Grains

The specific gravity of soil solids was determined for 5 samplas in
accordance with ASTM standard designation D854-58 (Reapproved 1972). The

results are presentad in Appendix C and have been used in calculations
associated with other test results.

.A
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3.5 Strength Testing

3.5.1 Triaxial Shear Testing

Unconsolidated-undrained triaxial testing of 8 undisturbed unfrozen samples
with diameters between 30 mm and 50 mm were conducted according to
procedures described in Appendix H. A pore pressure response test was
performed on 10 triaxial specimens to obtain an indication of the degree of
saturation prior to shearing. The last three samples were maintained in a
frozen condition from the field but were thawed prior to testing. Results
from these triaxial tests are presented in Appendix D.

3.6 Compressibility Testing

Seven samples were subjected to standard oedometer/consolidation tests,

following procedures outlined in Appendix H. Individual test results are
presented in Appendix E. '

3.7 Porewater and Gas Analyses

3.7.1 Porewater Salinity/Chemistry Tests

Eight samples were analyzed for porewater salinity. These samples were
wrapped in several Tlayers of plastic and duct tape immediately after
extrusion in the field, and were then frozen. Five samples were shipped in
the frozen state to Dr. J.F. Barker, University of Waterloo, for complete
porewater chemistry analysis. The remaining three samples were analyzed in
EBA's laboratory utilizing the titration procedure for determining porewatek
salinity that is outlined in Appendix H. Porewater salinity data is

oA
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presented in profile in Appendix B, and also appears in tabular form in
Appendix F.

3.7.2 Dissolved Gas Analysis
Samples for gas analysis wera sealed in 500 ml cans in the field with

approximately 400 ml of deaired brine, and were shipped to the University of

Waterloo. Five samples were analyzed, and test results are presented in
Appendix F.

3.8 Organic Content

Eight samples were subjected to organic content determinations, utilizing
the ignition procedure described in Appendix H. Results from these tests
are presented in the tabular summary of laboratory results in Appendix C.

4.0 SITE STRATIGRAPHY

4.1 General Geological History

The sediments encountered in this geotechnical exploration were probably

deposited during the Il1linoisan and Wisconsin stage of the Quaternary
Period.

The oldest units penetrated comprise a glaciofluvial deltaic sequence that
occupies a structural depression developed by Tlate <Cretaceous block
faulting. This sequence consists of prodeltaic and marine clay-silt-sand
rhythmic units, and is probably of I1linoisan age. The overall distribution
and nature of the overlying sediments has been influenced by two major sea
level fluctuations in the Wisconsin stage. These events depressed sea level

.A
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. to between 60 and 100 metres below present level and exposed the shelf to a
i é; periglacial climate and consequent permafrost aggradation. This exposure of
the shelf resulted in some subaerial erosion and aeolian deposition. The

i{fﬁ thick layer of uniform fine-grained sand deposited during late Wisconsin
L appears to be fluviodeltaic in origin and lies uncomformably on the eroded
gj:\ older deltaic sequence. While the sea levels were depressed, a significant
. distributary of the prehistoric Mackenzie River cut a deep channel

t (Kugmallit Trough) through the fine-grained sands, establishing a route for

dréinage and imposing deposition control that remains active to the present
day.
I

As the sea level rose during the late Wisconsin marine transgression,
submergence by relatively warm, shallow water thawed parts of the frozen
land surface. Reworking of surface matarial also took place during the
%"it transgression; redepositing material in sequences that reflect the uneven
5{ advance of the sea over the land surface. A sustained influx of fine-
grained sediment from the Mackenzie River'concurrent1y filled local drainage

channels that had developed during periods of depressed sea level and
( blanketed regions of low current activity.

- 4.2 Lithostratigraphy .

The Nerlerk site lies on the edge of a thick deltaic sand wedge covering the

,f continental shelf to the east of the Kugmallit Trough. This extensive sand
plain 1lying off the Tuktoyaktuk peninsula is designated here as the
E Tuktoyaktuk Plain. The site is situated proximal to the mouth of an old,

I shallower distributary of the Mackenzie River. During the late Wisconsin
t marine transgression and again in re]ativé]y modern times, this distributary
Qli ‘ was probably an active depositional environment. Deposition and erosion

associated with current activity probably caused extensive reworking of
] E‘ sediments. Current activity appears to have precluded any significant
o accumulation of finer-grained Holocene sediments.

.A
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P The lithostratigraphy of the Nerlerk Site as revealed by the soil samples
e recoverad to 122 metres seabed penetration can be characterized as follows:
"
§ SEABED ELEVATION
v LITHOSTRATIGRAPHIC UNIT THICKNESS  PENETRATION AT TOP OF

L AT TOP OF UNIT  UNIT
b (m) (m) (m)

Ij i UNIT I Surficial layer of very soft 0.2 to 2 44 to -47
N Ao to soft CLAYS and SANDS, not

frozen [Holocene Sediments]

[EJ URIT II Fine-grained SANDS with 7 to i%’Z) 0.2 to 2 -45 to -49
T frequent thin laminations

[ and/or thin interbeds of CLAY,

T SILT, coal detritus and

T ORGANICS, not frozen

S [Transgressive Sequencel

RS UNIT III Fine-grained SAND with 30 to 39 11 to 16 -58 to -61
infrequent thin laminations of

gt CLAY, SILT and ORGANICS, frozen

‘li-; at depth

g [Deltaic Sand Sequencel

][“; UNIT IV  Sequence of CLAY and SILT, 57 50 -95
{ rhythmites becoming laminated

¢ SILTY CLAY, frozen at depth

’“1 [Prodelta Sequence]

UNIT V Fine-grained SAND with 15 107 -152
b laminations of SILT and coal

| L detritus, frozen.

L [Deltaic Sand Sequence]

,[ o ‘ NOTE: 1) Unit (II) 26 to 31 metres thick in Boreholes 3:1B, 3:2,
S - 3:3 and 3:4
§l-§-_ 2) Unit (II) absent in Boreholes 2:10 and 3:12

?\ j_ The surficidl unit (1) sediments vary widely across the site in both texture
“v and thickness. Textural variations encountered in unit (I) are presented
L;:' here 1in descending order of importance. Tne CLAY unit (I) can be silty,

- _ oA
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sandy or both, and can exhibit low to high plasticity. The clay was
described as soft to very soft with disseminated organics or very thin
organic laminations. The SAND unit (I) can be silty, clayey or both, and
generally becomes sandier with depth. The SAND unit (I) was observed at
only two locations (Boreholes 2:1 and 2:10). Both the SAND and CLAY unit
(1) were encountered with clean, fine-grained sand laminations or interbeds.
The best examples of this were observed in Boreholaes 3:5 and 3:6. The
surficial unit (I) generally becomes coarser-grained and grades into the
underlying sand unit.

The SAND unit (II) was observed on all boreholes with the only exceptions
being in Boreholes 2:10 and 3:12. These sands are fine-grained with
frequent thin laminations and/or thin interbeds of clay, silt, coal detritus
and organics, and they rest unconformably on the underlying sand unit (III).
The character of :this unit was observed to change significantly across the
site. The shallow seismic may provide background that would enhance .

interpretation of the observed variations. In Boreholes 1:5, 2:1, 2:2, 2:3: "
and 3:8, unit (II) was observed to have frequent laminations of clay, silty,

coal detritus and organics. In the remaining boreholes, (3:1b, 3:2, 3:3,

3:4, 3:5, 3:6, 3:7, 3:9 and 3:10), unit (II) was observed to have at least.
one significant clay or silt interbed and frequent thin laminations of coal

detritus and organics. Boreholes 3:1b, 3:2, 3:3 and 3:4 are atypical, in
that a larger thickness of unit (II) sand was encountered. These boreholes
indicate that unit (II) can be 26 to 31 metres thick. Boreholes 2:10 and
3:12 present anomalous lithostratigraphy because the sand underlying unit

(I) is wore like the sand in unit (III) than unit (II). Unit (II) may be
absent at these locations.

The SAND unit (1II) was encouhtered in Boreholes 1:5, 2:1, 2:2, 2:10, 3:5,

3:6, 3:7 and 3:8, and was fully penetrated only in Borehole 2:3, where a

i %=
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thickness of 39 metres was attained. These sands are fine-grained, uniform,
and exhibit only minor variations in texture. The nearly total absence of
both laminations and textural variations distinguishes the unit (III) SAND
from the unit (II) SAND. In Boreholes 2:3 and 3:5, the SAND unit (III)
below about 31 metres seabed penetration (-76 m Elevation) was frozen, well-
bonded, and contained no visible ice (Nbn). Unit (III) was observed to be
frozen to the contact with the underlying unit (IV) at about 50 metres
seabed penetration (-95 m Elevation). Unit (III)'s basal contact is
gradational into the underlying silts and clays of unit (IV). The degree of
ice bonding decreases gradually to poorly-bonded with no visible ice (Nf),
mainly reflecting increasing the fines contents with depth.

Unit (IV) was observed only in Borehole 2:3 where a thickness of 57 metres
was attained, comprised mainly of CLAY and SILT. The top 20 metres of the
unit (IV) are SILT and CLAY interbedded with occasional thin laminations of
sand and organics. The CLAY interbeds often appear as convoluted structures
that may represent submarine slumping. The middle 23 metres of unit (IV)
are described as CLAY (CL) and SILT with thin laminations of organics. A
slickensided surface oriented at 45° to the horizontal was observed at 87
metres seabed penetration (-132 m Elevation). A 2 mm thick ice lens was
noted oriented parallel to the slickenside in the same sample. From this
first occurrence of visible ice to the base of unit (IV), soil was logged as
being frozen, poorly-bonded with no visible ice (Nf). Laminations or
bedding planes oriented at 5° to 10° to the horizontal were observed in unit
(IV) from 70 metres seabed penetration (-115 m Elevation) to the base of
unit (IV) at 102 metres seabed penetration (-147 m Elevation). The bottom
14 metres of unit (IV) comprises 9 metres of CLAY (CH) and SILT underlain by
a 5 metre thick transitional zone. The CLAY unit (IV) was described as
being frozen (Nf), of high plasticity, with a trace of shell fragments, and
a strong organic odor. The transitional zone covers the major textural

| N
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from CLAY unmit (IV) through silt and silty sand to SAND unit (V)

“uc2 again, the degree of ice bonding relects textural changes: as
"“in grain size increases the soil becomes well-bonded with no visible

).

) wunit (V) was observed only in Borehole 2:3, where the unit was
- ted for 15 metres before the borehole was terminated. The sand was

“ted as being fine-grained with a trace of silt and coal detritus in

1ivctions. At the termination of Borehole 2:3, the unit (V) was

~itth a3 mm thick lamination of coal detritus oriented at 10° to the

nal, This unit was frozen and well-bonded with no excess ice
"5 any of the samples recovered (Nbn).

“:TL PROPERTIES

‘f;qera1

" lowing section presents a summary of the soil properties derived from

st
Lo e i

“nical investigations at the Nerlerk site. Engineering properties are
"2 in Appendix C, and detailed test results are given in Appendices

v, and F. Several important parameters have been plotted with depth
~iooented as diagnostic profiles in Appendix B.

~=line push sampler with 76 mm -ID sample tubes was utilized to

vigh quality undisturbed samples of the clays and silts encountered

“orterk poreholes.  In previous field programs, a percussion sampler
7 mm -ID thin-walled tubes was utilized as the primary sampling

Scth the smaller sample diameter and the percussion sampling method
to the mechanical disturbance of the sample.

A
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Mechanical disturbance can significantly alter the stress-strain behavior
observed in triaxial tests on overconsolidated soils from the Nerlerk site.
The stress-strain behavior of the triaxial tests discussed in the following
section attest to the minimal sample disturbance achieved by utilizing the
wireline push sampler with 76 mm -ID tubes.

5.2 Geotechnical

The thin surficial CLAY or clayey SAND unit (I) is soft to very soft in
consistency. Results from grading analyses vary considerably, but all
samples from unit (I) comprise a mixture of clay, silt and sand such that
the samples exhibit plasticity. The fine fraction classifies as CH, CL, or
SC on the basis of Atterberg limits, with the data plotting parallel to and
near the "A" line, as shown in Figure 6. These results probably reflect the
gradation between the soft surficial layer, through a mixed zone of variable
texture, into the underlying fine-grained sand.

The SAND unit (II) was seen to be predominantly fine-grained with frequent
silt and clay interbeds or laminations that are responsible for the broad
grain size distribution envelope shown in Figure 7. Generally, the SAND
unit (II) has a fines content less than 20% and a Dgg in the range of 180 to
320 microns. Silt and clay layers produce localized fines contents of up to
80% and Dgg's as low as 50 microns. The occurrence of the silt and clay
layers within unit (II) is variable across the site from a series of 25 mm
thick laminations observed in Boreholes 1:5, 2:1 and 2:2 to a 1000 mm thick
clay or silt interbed in Boreholes 3:1b, 3:2, 3:3, 3:4, 3:5, 3:6, 3:7, 3:8,
3:9, 3:10, and 3:11. Unit (II) appeared to be absent in Boreholes 2:10 and
3:12.

~ EBA Engincarlng Convultant td. o5
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PARTICLE - SIZE ANALYSIS OF SOILS
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From all borehole locations where interbeds are specified, tnhne unit (II)
interbeds were described as either SILT and clay or CLAY and silt and
classified as ML or CL respectively on the basis of plasticity properties.
Data for the cohesive interbeds in unit (II) are plotted on the plasticity
chart in Figure 6. The clays display liquid limits of between 19 and 45%,
and plastic limits of between 13 and 23%. Natural moisture contents vary
between 18 and 31%. A single sample of the unit (II) clay interbed was
recovered from Boreholes 3:3 and 3:11. The bulk density of these two
samples, measured prior to triaxial testing, were 1.92 and 1.97 t/m3. Two
unconsolidated-undrained triaxial tests provided shear strengths at 116 and
101 kPa for the interbeds. Pore pressure rasponse evaluated prior to
unconsolidated-undrained triaxial tests indicated a high degree of
saturation. Shear planes formed at 50 to 55° to the horizontal in the test
specimens. The stress-strain curves were typical of an overconsolidatad
soil with a well-defined peak failure stress developing at axial strains of

12 and 8%. No consolidation information is available for the clay
interbeds.

The SAND unit (III) is a uniformly fine-grained and thickly bedded, with a
very narrow grading envelope'as prasented in Figure 8. The fines content is
generally less than 10% and the Dgg ranges from 183 to 310 microns. Minimal
textural variation is encountered in this unit. The SAND unit (III) grades
into the SILT and CLAY unit (IV), which is then underlain by SAND unit (V).
Soil units (IV) and (V) werz encountered only in Borehole 2:3, so the
lateral extent of these units was not revealed by this investigation.

The CLAY and SILT unit (IV) consists of alternating layers of unfrozen silt
(ML) and clay (CL) in what has been called a rhythmite séquence, which
grades gradually into an unfrozen CLAY (CL) and SILT of low plasticity which
becomes ice-bonded just abova the gradational contact with the underlying

. : o
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PARTICLE - SIZE ANALYSIS OF SOILS
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high plasticity CLAY (CH) and SILT. In unit (IV), the plasticity varies
significantly with depth in response to textural changes, with the Atterberg
limits again plotting near to the 'A' line, as shown in Figure 6. Natural
moisture contents in the CLAY and SILT unit (IV) range from 29 to 37%.
Saturated unfrozen bulk densities range from 1.83 to 2.01 t/m3.

Both unconsolidated-undrained triaxial shear strength and consolidation test
were performed on samples recovered from unit (IV). Pore pressure response
tests conducted on the first nine unconsolidated-undrained triaxial tests
indicated a high degree of saturation. No pore pressure response tests were
conducted on the Tlast seven triaxial shear tests. Fifteen of 16
unconsolidated-undrained triaxial shear strengths measured on thawed samples
range from 108 to 251 kPa, typically with 5 to 13% axial strain at peak

failure stress. Shear planes generally formed at 50° to 65° to the
horizontal.

Visible dice (Vx trace) and undrained thaw strains of 1 to 2% were noted
prior to shear of the triaxial specimens. This suggests that some porewater
redistribution may have occurred due to ice formation during either storage
or transport, because the field observations indicated 1ittle or no visible
ice upon recovery from the seabed. When these two specimens were tested,
the shear strength values of 55 and 251 kPa were measured and the 55 kPa
value is clearly outside the range of values indicated above. This single
test also exhibited a bulge-type failure. On this basis, this single shear

strength is probably not representative of in situ conditions and should be
disregarded.

Results for seven consolidation test results dindicate that unit (IV) is
slightly overconsolidatad to normally consolidatad with, compression indices
ranging from 0.17 to 0.35. Both the overconsolidation ratio and the

. o2
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compression index values have been plotted against depth, and are presented
with the other diagnostic profiles in Appendix B.

The SAND unit (V) is fine-grained with a fines content ranging from 2 to 30%
and a Dgp from 100 to 300 microns. The unit (V) SAND is similar to the

unit (III) SAND, but once again, silt and clay interbeds result in a broad
grading envelope as shown in Figure 9.

5.3 Permafrost and Ground Ice

Permafrost is defined as any earth material that has been at or below 0°C
for a prolonged period of time without any regard to phase composition of
moistura present in the pore spaces. The typical marine sediments from the
Beaufort Sea have porewater salinities between 30 and 40 ppt, resulting in a
freezing point depression of close to 1.5C°. As a result, soil can exist at
temperatures well below 0°C, but exhibit no significant ice bonding or
segregated ice. For the purposes of this field program, soil has been
designated "frozen" only if either visible ice and/or ice bonding were
encountered, or if a significant frozen moisture content was indicated by
TDR analysis. "Frozen" soil has therefore been distinguished from
permafrost in this report, as the presence of permafrost conditions is not
necessarily of engineering significance.

Ice-bonded soil was observed only 1in Borehole 2:3,' and it was first
encountered approximately 32 metres below seabed (-77 m Elevation). Below
32 metres seabed penetration, a 16 metre thickness of SAND unit (III) was
observed to be well-bonded with no visible ice crystals (Nbn). The degree
of iceronding decreased to poorly-bonded with no visible ice (Nf) in the
transition zone near the base of unit (III), at about 48 metres seabed
penetration (-93 m Elevation). The poorly-bonded zone was inferred to be 4

.A
EBA Ehglnc.tctﬁng. Conm.lhnt.t wd. "efo



101-36ud, NERLERK

. rage s¢
L January 1983
PARTICLE - SIZE ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE | mMEDIUM  [coAaRse] FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 — : : -.'2.00 -:10:0 <60 ::40::30_::20710 =10 =8 14 L A S N Al S ¢
. SAND UNIT (V) i
90 T N
70| b .
o .
w :
- B0}t e
- - :
o <
. 3 50| S .
| - = :
: 2 :
) w 40| e b i e g Bl L ] e s
Q :
F L @ :
| Lt :
B 20 | i SEING DUUN R - DA ISR
10 |- i o i b b D s s LSRR ]
vr w!r 0 H A i : - . . X -
;: i 1 : : . oo e | R -1 : N
i 0005 .00t .002 005 .01 .02 05 01 02 05 10 20 50 10 20 50
b GRAIN SIZE — MILLIMETRES
b
1 cvmpoL| BOREHOLE DEPTH DESCRIPTION c c L.S.C
E CLAY | SILT | SAND |GRAVEL u c =.C.
{ . NUMBER (m) %) (%) (%) (%)
b MOST COMMON GRADING FOR | Dgg = 100 to 300 microns
i ,{ ' SEVEN SAMPLES TESTED : :
| . ’ :
o
[
L.
i | -
e JOB.NO. 101-3605 DATE
L.
_ L ‘ FIGURE 9 GRADING ENVELOPE, SAND UNIT (V)
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metres thick, and below 52 metres seabed penetration (-97 m Elevation), no

further evidence of ice-bonding was observed in the unit (IY) CLAY and
SILT.

Visible ice was first encountered in unit (IV) at about 87 metres seabed
penetration (-132 m Elevation). A 2 mm thick ice lens was observed to be
oriented at 45° to the horizontal and parallel to a slickensided surface (Vs
trace). Apart from this single occurrence of visible ice, the clay was
described as "frozen", but poorly-bonded with no visible ice (Nf). This
zone of poorly-bonded soil was inferred to be about 15 metres thick. Near
the base of CLAY and SILT unit {IV), at about 102 metres seabed penetration
(-147 m Elevation), the soil gradually becomes coarser-grained, and the
degree of ice-bonding increases to well-bonded with no visible ice {(Nbn).
The wunderlying SAND wunit (V) was well-bonded {(Nbn) to the borehola
termination depth of 122 metres seabed penetration.

Sample temperatures were not measurad in this borehole as measuring
equipment was in transit. However, the physical and visual condition of
samples recoverad were used to designata the soil as being "frozen", and are
considered to provide be a reliable indication of in situ conditions.

5.4 Sediment Gases

Methane with trace amounts of ethane and ethylane were the hydrocarbon gases
detected in samples collected from Borehole 2:3. Methane concentrations,
comprising by far the largest portion of the total light hydrocarbon gas
content, were between 29 and 4800 ppm at 1 atmosphere and 20°C. There
appears to be sufficient methane present in the clays to generate a vapour
phase, which could then affect the undrained shear strengths of these soils.

. . ‘A
EBA Engincering Consuitants Wtd. "efo



101-3605, NERLERK | | Page 34
January 1983

Detailed results from the gas analyses are presented in a subconsultants
report in Appendix F.

5.5 Porewater Salinity

Porewater salinities were <calculated from chlorinity concentration
determined on samples of extruded porewater. According to Dr. J.F. Barker's
chlorinity results, the porewater salinities range from 17 ppt to 46 ppt.
Chlorinity results obtained by EBA agree with Barker's data with porewater
salinities typically falling between 17 ppt and 35 ppt. These salinities

are generally near that of Arctic sea water, which has a salinity of about
33 ppt.

Dr. J.F. Barker also calculated salinity from electrical conductivity of
porewater using experimental salinity-conductivity data for artificial sea-
water mixtures. Salinity values calculated from chlorinity data are
considerably greater than those calculated from conductivity data. Chloride
concentrations are less likely to be modified by chemical reaction following
sedimentation than are concentrations of ions which contribute to
conductivity. Thus, the salinity values calculated from chlorinity data are
considered more appropriate. Dr. J.F. Barker's results are presented in
Appendix F, and all the porewater salinity results obtained are plotted with
depth as a diagnostic profile in Appendix B.

6.0 GEOTECHNICAL CONSIDERATIONS

6.1 Soft Seabed Soi]s

The surficial layer of soft soil is generally less than one metre thick, but
in some areas, thicknesses of more than two metres were observed. The shear

strength of this clay layer 1is uniformly low, and will require special

.A
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consideration in designing and assessing the stability of a structure
founded on the seafloor. Two possible approaches for dealing with this soft
soil layer are either removal or displacement. At the time of writing, the
displacement approach has been adopted by Canmar. Therefore, the
geotechnical concerns that should be investigated are the impact and extent
of clay contamination of the basal fill, lateral variability of thickness
and shear strength of both the soft seabed soil layer and clay-contaminated
basal fill, and strength gains that may develop as consolidation proceeds
prior to commencement of the 1983 construction season.

6.2 Silt and Clay Interbeds

In its undisturbed state, the stratigraphic succession encountered in
boreholes of intermediate depth (e.g. 30 metres) presents generally good
foundation conditions. However, the SILT and CLAY interbeds in SAND unit
(I1) are sufficiently close to the seabed that they should be considered in
more detail. The Tlateral continuity, thickness and shear strength
variations could be important to the stability of a bottom-founded gravity
structure. Since the surrounding SANDS are unfrozen and relatively clean,
shear strength is expected to increase as a result of consolidation during
and after construction. Consolidated-undrained triaxial tests would provide
a means of estimating appropriate shear strengths. h

6.3 Ice-Bonded Soils

Borehole 2:3 revealed frozen SAND in units (III) and (V), and "frozen" CLAY
and SILT in unit (IV). The frozen SANDS showed no evidence of excess icé,
suggesting that in situ thawing would result in minimal thaw settlement.
Only driven samples of the frozen SAND were recovered, so coring would be
required to obtain a more detailed evaluation of in situ conditions. The

oA
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CLAY and SILT unit (IV) is 1lightly overconsolidated, Tow to moderately
compressible and stiff to very stiff. CLAY and SILT unit (IV) is 57 metres
thick and only the last 20 metres were logged as ice-bonded. In that 20
metre thickness, only one ice lens 2 mm thick was observed, so this interval
also comprises a reasonably competent foundation soil. The unfrozen CLAY ad
SILT of unit (IV) is capped above and below by frozen well-bonded SAND,
Consolidation settlements in this unit should be small since drainage must
occur horizontally along unfrozen silt layers.

6.4 Borrow Materials

When used as a suction dredge, the Aquarius presently has an operational
depth limitation of -70 m Elevation. Therefore, unit (I) CLAY, unit (II)
SAND, and unit (III) SAND are all encountered within the zone of borrow
development. Assuming a coring a cone rising from -70 m Elevation, the
relative volume contribution from each soil unit would be: 12% from a one
metre thickness of unit (I); 82% from 14 metre thickness of unit (II); and
6% from a 10 metre thickness of unit (III). Further, utilizing the most
common grading ~curve for each unit and volume contributions weighted
according to the percentages noted above produces a range of textures that
is compared to the Uviluk fill specification in Figure 10. The broad
variation of Dgg and fines content that could be obtained from borrow
developed to -70 m Elevation is apparent. Figure 10 suggests that it may be
difficult to meet the Uviluk specification using sand borrow at Nerlerk if
appreciable amounts of fines are not washed out during the dredging process.
Careful borrow delineation, controlled development, and detailed post-
construction assessment of materials placed in the Nerlerk berm are
therefore essential. Recognizing that the Uviluk specification will be
difficult to meet using local borrow, laboratory tests could be initiated to
assess shear strength and volume change behavior for Nerlerk sands. Data
obtained from these tests could be used to justify some relaxation of

textural specifications to a D50 and fines content that can be met by
material placed in the Nerlerk fill during 1982.

.A
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PARTICLE - SIZE ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE MEDIUM  [COARSE FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 100 -.-%o\ =40 =30 =20 116 =10 =8 =4 By Vo 3-4"1." Yot 2t 3
o0l.: \l\ : ’ ' _
wl i ; UVILUK BORROW SPECIFICATION -
(Dgp = 250 microns, Fines = 6%)
gol i i lali i 7 § : '
o« : .
w i :
- 60}~ TR
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Z
w40 i
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a. 30}
20 [ <
10 N e e |
) — 1 T I~ T
0005 .001 .002 .01 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50
GRAIN SIZE — MILLIMETRES
sympor | BOREMOLE DEPTH DESCRIPTION c c US.C
CLAY SILT | SAND |GRAVEL u c ..
NUMBER (m) (%) %) %) (%)
m Volume :weighted range of most common
: gradings for units (1), {11) and (ill).
Assumir;g 720 degreés apex symetrical coné developéd .
to 70 metres elevationwith: :
UNIT (1) being 1 metre thick (12% by volume)
UNIT (11) being 14 metres thick (82% by volume)
UNIT (111) being 10 metres thick (6% by volume)
JOB NO. 101-3605 DATE
FIGURE 10 COMPOSITE POTENTIAL BORROW COMPARED
TO UVILUK BORROW SPECIFICATION
=
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7.0 CLOSURE

The geotechnical information contained in this report was obtained from the

seabed soil samples that were collected during the 1982 Offshore
Geotechnical Program carried out for Canadian Marine Drilling Ltd.

L. EBA Engineering Consultants Ltd. has appreciated the opportunity to work on
this project’ and would 1like to acknowledge the cooperation and guidance
provided by all of the companies involved in this program.
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. ; Respectfully submitted,
- EBA ENGINEERING CONSULTANTS LTD.

Prepared by:

P.M. Romeril, P.Eng. M.D. Watson, P.Eng.
Project Engineer Geotechnical Engineer
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STANDARD OF CARE

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

USE OF REPORT

This geotechnical repert pertains to a specific site and development.
Isolated information sheuld not be reproduced, transferred, or used outside
the context of this report unless clearly referenced to the source. EBA
Engineering Consultants Ltd. (EBA) will not be responsible for unauthorized
reuse or interpretation of information presented herein. For the mutual
protection of the public, the client and EBA, application of the information
presented herein, to any alternate sites or developments should be referred
to EBA for review to determine the validity of design concepts for other
applications.
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DEPTH BELOW SEABED ({metres)

uniform, grey brown

. becoming yellowish brown below 0.3 m

- one 5 mm diameter pebble

e

LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgg (microns) a
UTM COORDINATES: 7815456 m. N. 562286 m. E. WATER DEPTH: 43.6m s w© = n 190 200 ago N
. PLASTIC WATER LI1QUID| MB
sym.| S SOIL DESCRIPTION GROUND ICE r_"z_:. CONTENT (%) _._,"._« UNDRAINED SHEAR STRENGTH (kPa) or
z T ) 20 40 60 B0 100 200 300 %
SAND {SP) - traces of SILT and shell fragments, fine-grained, NOT FROZEN ' ' ' ! ' ' ' . '

END OF BOREHOLE

t 3.6 m(-47.2 m EL}

Note: Meximum penatration after 60 minutes

A JOB No.: 101- 3605 LEGEND BOREHOLE
e DRILLING COMPLETED: 82/07/12 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
WOIMIOFM DEPTH: w.m _.:A.hw.N m m_.v N + Torvane ® Fall Cona C - Consolidation T - Triaxial Shear B-NER 1:1
E0Q || S et NI el e
LOG COMPILED BY: UU<\WZI SAND SILT CLAY OI.u_n:uE ’w\”“- e Ca - Calorimetry

BOREHOLE LOG AND LABORATORY TEST RESULTS
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DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE FINES CONTENT (%] ¢ MEDIAN GRAIN SIZE Dgq (microns) # a
UTM COORDINATES: 7816034 mN. 562342mE. WATER DEPTH: 46.3m A SR L U Se
- PLASTIC WATER LIQUID ay
SYM S SOIL DESCRIPTION GROUND ICE _._"_s_... CONTENT (%) rﬁ__._. UNORAINEQ SHEAR STRENGTH (kPa) o
| # T €C) 20 40 60 80 100 200 300 3
‘WM CLAY (CL)- and SAND, SILTY, trace of ORGANICS, very soft, NOT FROZEN
low plasticity, dark grey
s : 0.5 m(-46.8 m EL.)
MR SAND (SP) - traces of SILT and ORGANICS, fine-grained, uniform,
H greyish brown 4
- A I
_ 4 »
END OF BOREHOLE 3.2 m{-49.6 mEL) -
T Note: Maximum penetration after 60 minutes
-
A JOB No.: 101- 3605 LEGEND BOREHOLE
& DRILLING COMPLETED: 82/07/13 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
240v—
BOREHOLE DEPTH: 3.2 m{-49.5m El.) N + Torvane @ Fall Cone C - Consolidation T - Trianial Shear B-NER 1:2
ebQ || priLtiNG RiG: Vibrocors _H_H_H_ z XMin.Vane & UU Trisxia DS - DirwctShosr  § - F.W. Salini
LOG COMPILED BY: MDW/PMR SANO  SILT  CLAY | Otiater vens oo D | GmAnavis | PAGETOF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS
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LOCATION: NERLERK SITE ' T FINES CONTENT (%) oo MEDIAN GRAIN SIZE Dgg (microns) a
UTM COORDINATES: 7815811 m.N. 562043 m. N.. WATER DEPTH: 46.6m A S 10 20 %o e
: PLWIIC  contentia LIt L
syml SOIL DESCRIPTION GROUND ICE ! N LM UNDRAINED SHEAR STRENGTH (kPa) o
Z T(C) 20 40 60 80 100 200 300 &
CLAY (CH) - SILTY and SANDY, trace of ORGANICS, flocculated —|| NOT FROZEN i P
at the mudline, very soft, high plasticity, dark grey — °
. 0.2 m(-46.8 m le — _
B CLAY (CL)- and SAND, trace of ORGANICS, very soft, high ¢ -
plasticity, dark grey 0.5 m(-47.1 m EI.)
- SAND {SP) - traces of SILT and ORGANICS, fine-grained,
uniform, grey brown
END OF BOREHOLE 0.8 m{-47.4 m EL.)
Nots: Maximum penetration after 60 minutes
T
%
)
-
° B
E
o
w
m
A -
w.
(7]
= _
(@]
-l
w
B —
I
-
a. -
w
o
A JOB No.: 101- 3605 LEGEND wom_m_:orm
.&ﬁ DRILLING COMPLETED: 82/07/13 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 0.8 m(-47.4 m EL) N + Torvane @ Fail Cone C - Consolidation T - Triaxial Shear B-NER 1:3
80 DRILLING RIG: Vibrocora _H_H_H_H_ z Y Gy e o Tom & e At
LOG oo_sm.:.m_w BY: MDW/PMR > # Pilcon Vane 8 CU Triaxial TD-TDR G - Gas Analynis PAGE1 OF 1
. SANO SILT CLAY OHalibut Vane Ca - Calorimetry

BOREHOLE LOG AND LABORATORY TEST RESULTS
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LOCATION: NERLERK SITE . FINES CONTENT (%} ¢ MEDIAN GRAIN SIZE Dgq Imicrons) & o
UTM COORDINATES: 7815807 m. N. 561013 m, E. WATER DEPTH: 46.3 m ;W _uv P L N 14
: PLMITS  coNTentix) ‘LIt 3
sym.| S SOIL DESCRIPTION GROUND ICE |} "V . ¢ || UNORAINED SHEARSTRENGTH IR | - &+
T {°c) 20 40 60 80 100 200 300 %
SAND (SP) - medium to fine-grained, uniform, brown NOT FROZEN . ' o ' ! ' o S o ' -
ﬁ MADE GROQUND
-
y “original seabed 1.3 m(-47.6 m El)
\ ..A CLAY (CH) - SILTY, some SAND, trace QRGANICS, very, soft, .
- 7 high plasticity, dark blackish grey
N
T n
i)
L
7} a
£ - {CL), SILTY and SANDY
b N - ORGANIC pockets below 2.8 m N
— ..W.W
m N - fine-grdained SAND layer at 3.3 m 3.4 m{-49.7 m El.} B o (8 kPa)
m iy SAND (SPJ - trace of SILT, fine-grained, uniform brown
ﬂ B 3.5ml-49.8 mEL) /]
CLAY (CH)- SILTY, some SAND, very soft, high plasticity, (6 kPs)
m grey 4.0 m(-60.3 m EI.) ! ! f i
m SAND (SP - SM) - traces of SILT and shell fragments, fine- b ¢+ e
w grainad, uniform, grey brown
m
I
-
o.
[1¥]
(a)
B END OF mom.mxo_.m 6.9 m(-62.2 m EL)
Note: Borshole was terminated after seabed clay thickness
[~ was 555.&& )
A JOB No.: 101 - 3605 LEGEND BOREHOLE
bt_.ﬁ DRILLING COMPLETED: 82/08/09 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 5.9 m{-52.2m m_.v g A + Torvana ® Fall Cone C- nc-.:a:nu:c: T - Triaxial w—..-u- V-NER 2:4
80 DRILLING RIG: F 1600/Supplier V _H_HD H XMin.Vane 4 UU Triaxa Tooton 3 e | loncEt oF 1
LOG COMPILED BY: PMR/CHL SAND SILT CLAY OI.-:N”_: 0”.-.- T Ca - Calorimetry

BOREHOLE LOG AND LABORATORY TEST RESULTS
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DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE ) FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgq Imicrons) & a
UTM COORDINATES: 7815985m.N. 560 802 m. E. WATER DEPTH: 47.5m A S 0 QP %o b1
PLASTIC WATER LIQUID aa
SYM s SOIL DESCRIPTION GROUND ICE LiMIT CONTENT {%) _._-M_: UNDRAINED SHEAR STRENGTH (kPa) o~
2 T €¢) 20 40 60 80 100 200 300 &
SAND (SP) - trace SILT, medium to fine-grained, uniform, NOT FROZEN * ¢ 7 N ' ’ ’ s
brown, MADE GROUND \\' L
. *original seabed 0.2 m{-47.7 m EL.} °
I~ CLAY (CH) - SILTY, some SAND, trace shell fragments,
N ORGANIC pockets, very soft, high plasticity, dark
NN black grey [+ (9 kPa)
"N T | e {8 kPa)
N - 20 mm thick SANDY layer
— N +(10 _mv._
./ .
L NN . 4 {12 kPa}
9 ' ® (6 kPa)
N - 10 mm thick ORGANIC laminae s '
N
A\
N
L. NCN o +(10 kPa)
aN . 3.3 m(-50.8 mEL) @ (8 kPa)
SA SP - SMJ - trace SILT, fine-grained, uniform, brown b »
- grey 4 B Y
- {SP) below 3.7 m / /v
P
END OF BOREHOLE 4.1 m{-61.6 m EL}
I Note: Borehole was terminated after seabed clay thicknass
was verified, e
-
A JOB No.: 101 - 3605 LEGEND B ORach
%08 || DRILLING COMPLETED: 82/08/08 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: ha :._A.md 6m m_.v T N + Torvana ® Fall Cons C - Consolidation T - Triaxial Shear V-NER 2:5
ebQ || priLLin ric: F 1500/supptier v _H_.I._H_ z Pl vane B O Tran: To 108 GG Ansian
: riaxi TD - TOR . i
—.OQ Oog—v:.m—u BY: —vg—ﬂ CHL SAND SHLT cLAaY n.un_“_nm“-“:<0”“. ® CU Triaxial Ca - Calorimetry © - Gar Anatysi PAGE 1 0F 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




- i PR T P L -y

DEPTH BELOW SEABED (metres)

LOG COMPILED BY: KWJ/RB

SAND SILT CLAY OHalibut Vane Ca - Calonimetry

LOCATION: NERLERK SITE mm_zmm_wozamﬂmq %) o.B MEDIAN GRAIN SIZE Dgg (microns) m
UTM COORDINATES: 7815805m. N, 560 749 m. E. WATER DEPTH: 46.6m : . ) . 190 A X0 Se
. . K
sYm.| 2 SOIL DESCRIPTION GROUND ICE — . —~ ' o
T {’c) 20 40 60 80 100 200 300
T L] L] L} L] L) ¥ T
SAND (SP) - trace SILT, fine-grained, uniform, brown NOT FROZEN ¢ ) nd
N MADE GROUND o
A *original seabed 0.1 m(-46.7 m EL)
N CLAY (CH) - and SILT, trace SAND, ORGANIC pockets and
N shell fragments, very soft, high plasticity, dark grey
- L+ 110 kPa}
f \ —T— b ® (6 kPa) BULK
N H - mottled brown . 4 (B kPa) DENSITY =
N . 1.5 Mgm-3
™ f - 2 mm thick SAND layer
10 k
N 2.1 m(-48.7 mEL) . il
SAND (SP - SM} - traces of SILT, CLAY end shell fragments, 4 g
fine-grained, uniform, brown
- 4 mm thick SILT layer : /
. N
- (SM}, 10 mm thick SILT layers a1 3.7 m and 4.1 m /
3
END OF BOREHOLE 4.2 m(-50.8 m E1.)
. Note: Borehole was terminated after seabed clay 3\%}@3
was verified. |
-
A JOB No.: 101 - 3605 LEGEND BOREHOLE
30— || DRILLING COMPLETED: 82/08/08 SOIL SYMBOLS SHEAR STRENGTH o conmesT IDENTIFICATION e s
. . +7T ® Fall C - Consolidation - Triaxial Shear - :
ww_mrm—unn—wmmmnm.‘.ﬂu.a %@w\:m: MO_..G :./_\m_.- z x !n_—-.__.._d“:- a C-C ._.Mn.“,-_ DS - Diract Shear S P.W. Salinity
: uppher L # Pilcon Vane @ CU Trisxial TD - TDA G - Gas Analysis PAGE1 OF 1

mOm._mIO_.._m LOG AND LABORATORY TEST RESULTS

[N



sy

DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgg (microns) a
UTM COORDINATES: 7816004 m,N. 561 121m. E. WATER DEPTH: 454m § 10 1 ® e g e Sp
PLASTIC WATER LIQUID) C44
SOIL DESCRIPTION GROUND ICE LM CONTENT {%) _LIMIT | | UNDRAINED SHEAR STRENGTH (kPa} grF
T °c) 20 40 60 80 100 200 300 3
¥ L L] R 1] v AJ
SAND (SP) - trace SILT, fine-grained, uniform, light brown NOT FROZEN L4 L o A
MADE GROUND .I\I
B *original seabed 0.2 m(-45.6 m EL M
CLAY (CH) - SILTY, some SAND, soft, high plasticity, mottled ® {5 kPa)
grey and brown
B 1+ o kpa)
. ORGANIC pockets and 10 mm thick SAND layer at 1.4 m ! { o1 8% .
2.0 m{-47.4 m E!.}
i Ld 440um
SAND (SP) - traces of SILT and sheli fragments, medium to A4 >
fine-grained, uniform, grey
- 25 mm thick ORGAN{C-rich layer at 2.2 m
END OF BOREHOLE 4.0 m{-49.4 m El.)
- Note: Borehole was ter d after sasbed clay thick
was verified. _ L o
-
A JOB No.: 1013605 LEGEND BOREMOLE
bonﬁ DRILLING COMPLETED: 82/08/08 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 4.0 m{-49.4 m E|.) ,A + Torvane ® Fall Cone C - Consolidation T - Triaxial Shear V-NER 2:7
80 DRILLING RIG: F 1500/Supplier V DH_H_H_ z 2 Min. Vane A UU Triaxial D e S
i axi 1D . TDR . i
LOG COMPILED BY: KWJ/RB v ST orav | Ficonvane B CU Trisxia T O gy O CwAnivit | [PAGET OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED ({metres)

LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgg (microns! ¢ || ©
UTM COORDINATES: 7815866 mN. 560947mE. WATER DEPTH: 44.8m 5 w ¥ ¥ 10,0 3o N
- PLASTIC WATER LIQUID 4]
sym,| 8 SOIL DESCRIPTION GROUND IcE || "W CONTRYT™  LANT]| UNDRAINED SHEAR STRENGTH kPa)| | BF
T C) 20 40 50 80 100 200 300 ]
L) L) L] L) L]
SAND ({SP) - trace SILT, medium to fine-grained, some NOT FROZEN o ' _ o
coarse-grained SAND, poorly graded, brown,
MADE GROUND
{No recovery at sample interval No, 1)
500um
- 20 mm diameter pebble and shell fragments ' *
. 25m{-47.3mEL)
[ CLAY (CH) - and SILT, trace of SAND, ORGANIC pockets, 1
very soft, high plasticity, mottied grey and brown . ot + (5 kPs)
' 7 o5 | e (6 kPa}
4.0 m(-48.8 mEL) + (10 kPa) .
. . ® (8 kPs)
SAND (SP} - trace to some SILT, trace shell fragments,
medium to fine-grained, some coarse-grained SAND,
uniform, grey brown
- SILT pockets in Sample No. 8
- 5 mm thick SILT layer with one 20 mm diameter pebble
END OF BOREHOLE : 6.9 m{-60,7 m EL)
Note: Borehole was terminated after seabed clay thickness
 was verified. .
A JOB No.: 101 - 3605 LEGEND BOREHOLE
E DRILLING COMPLETED: 82/08/08 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 5.9 m(-50.7m El) Q + Torvans ® Fall Cone C - Consoidation T - Triaxial Shear V-NER 2:8
§ DRILLING RIG: F 1500/Supplier V —H—”E z X Min. Vane A UU Triaxisl DS - Diract Shear S - P.W. Salinity
J iaxi TD - TDR G - Gas Analysi
LOG COMPILED BY: PMR/CHL SAND SILT LAY A-u.ﬂ_o__n_ﬂﬁ-fd”“. W CU Yriaxial R matry as Analysis PAGE 1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




" ’ e R A F b t K f - B » » A
LOCATION: NERLERK SITE FINES CONTENT (X} ¢ MEDIAN GRAIN SIZE Dgg (microns) @ a
UTM COORDINATES: 7815867mN. 560870 m E. WATER DEPTH: 45.1m 5 w1’ 0 ® 190 200 30 No
- PLASTIC WATER LIQUID um
sym.lS SOIL DESCRIPTION GROUND ICE LIMIT _ CONTENT (%)  LIMIT || UNDRAINED SHEAR STRENGTH (kPal o~
1% T (¢) 20 40 60 80 100 200 300 &
SAND {SP) - trace SILT, medium to fine-grained, uniform, brown, NnoTFROZEN || | ' _ _ '
MADE GROUND
| + \
m n ____ toriginslsesbed__ 2.5 =.1..3.m m ml_w..l
o - N CLAY (CH) - SILTY, some SAND, very soft. hich plasticity, ;
£ N dark grey i , - (8 kPs)
- NG X - ORGANIC pockets batween 2.7 and 2.9 m_ — _ * 11 (7kpa)
o N
w N
© N
< NS :
w NN - becoming SANDIER with depth
v ﬁl N (8 kPa)
L )
2 < | 42mi493mEL) ¢ il
- SAND (SP) - trace of SILT, fine-grained, uniform brown
w o 4.4 m(-48.5 mEL)
M CLAY (CHI “SILTY, trace SAND, very soft, high plasticity, dar N
.WI- grey 4.9 m(-50.0 m EL.) ® (9 kPa}
w SAND (SP) - trace SILT, fine-grained, uniform, grey brown -
(@] - (SP - SM) below 5.3 m (estimated)
- 2 mm thick SILT layer at 5.8 m . /
) Y
= END OF BOREHOLE 5.8 m(-50.9 m El.)
Note: Barahole was terminated after seabed clay thickness
|- ~ was verified,
A JOB No.: 101 - 3605 LEGEND BOREHOLE
Nﬁ DRILLING COMPLETED: 82/08/08 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION <zkm>%wz
BOREHOLE DEPTH: 5.8 m{(-50.9 m El.) J + Torvane ® Fall Cone C - Consolidation T - Triaxiat Shaar N -9
80 DRILLING RIG: F 1600/Supplier V . _H_H_H_ z XMin.Vane 4 UU T DS Drectshaar S PW. Salinity
LOG COMPILED BY: PMR/CHL SAND SILT CLAY n.un.._nm”...:d...u. ® CU Triaxial Ca ..95..3:2 s Analysis PAGE 10F 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




— — - —_ Ll | [ahtmatct o] e
T e e ey lacadegs) -3 - \ - e i
k)
LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgg (microns) & e
UTM COORDINATES: 7815933 mN. 561875mE. WATER DEPTH: 42.6m g w v 0 90 % 14
_ PATC  commiro i NED s wea | 3E
: UNDRAINED SHEAR STRENGTH tk o~
SYM. ..m SOIL DESCRIPTION GROUND (CE + ~— 4 . m
T °C) 20 40 60 80 100 200 300
CLAY (CLJ - and SAND, some SILT, ORGANIC pockets, NOT FROZEN —H ' u._mx N
very soft, high plasticity, dark grey black
0.3 m{-42.9 m El.)
SAND (SP) - trace SILT, fine-grained, uniform, grey brown V
- some ORGANICS at 0.6 and 0.8 m
- 10 mm thick ORGANIC layer
- occassional SILT pockets, trace shell fragments,
ORGANIC laminations at 2.1, 2.4, and 2.7 m
@
e
1
-
@
E
o - {SP) _uw_oi 3m
w
m
i
w
S .
M - (SP - SM) below 4 m \
-
% 1
T END OF BOREHOLE 4.8 m(-47.2mEL}
-
WU |- Note: Borehole wss terminated after sesbed clay thickness
a was verified, o B .
JOB No.: 101- 3605 LEGEND wm_g.mszo—.m
DRILLING COMPLETED: 82/08/11 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION UMBER
BOREHOLE DEPTH: 4.6 m{-47.2mEL) N + Torvane ® Fell Cone C - Consolidation T - Triaxial Shear V-NER 2:11
DRILLING RIG: <mU_‘Ooo._‘m EHD z X Min. Vane AUUT at DS - Direct Shaar S - P.W. Salinity
: ’ O oo . !

BOREHOLE LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED (metres)
S

LOCATION: NERLERK SITE

FINES CONTENT (X) ¢

MEDIAN GRAIN SIZE Dgy {microns} ®

- ORGANIC

SAND (SP - SM) - trace to some SILT, trace shell fragments,
fine-grained, uniform, grey brown

layer at 3.1 m

Q
w
UTM COORDINATES: 7815947 mN. 561789 mE  WATER DEPTH: 43.6m L S SR 10 20 3o No
_ s o NIEE
5 UNDRAINED SHEAR STRENGTH {kPa
2 GROUND ICE - . i o
SYM.| 2 SOIL DESCRIPTION o » " o " 100 200 0 5
,..,M/ CLAY (CH) - SILTY, some SAND, trace ORGANICS, very soft, NOT FROZEN "TTT T e e
NN high ptasticity, dark grey
- f/
N
L// . (CL) and SAND, some SILT below 1.25 m festimated)
» J// 112 kPa)
NN
K — 4
N
L/,r - trace shel fragments
[ ///
/AJ“ - 10 cm thick SILT-SAND layar [® (8 kPa)
NN
L N
N 2.9 m(-46.5 m El.)

END OF BOREHOLE 6.1 m{-48.7 m El.}
- Note: Borshole was term/nated efter seabed clay thickness
was verlffed. o
-
JOB No.: 101 - 3605 LEGEND BOREHOLE
b’ﬁ' DRILLING COMPLETED: 82/08/12 SOIL SYMBOLS - SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 5.1m(-48.7 m EL) A 4+ Torvana ® Fall Cona [ no..:oznu:o: T - Triaxial Shear V-NER 2:12
€0Q || ohitLine nis: © isosuppier THTE RN B e S - L K | v
LoG Oozv_rmo m<n OT_ F\mm SAND SILT CLAY OHalibut Vane Ca - Calorimetry

BOREHOL

E LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED {metres)

FOO)._._OZ" NERLERK w_._.m FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Umo {microns) & m
UTM COORDINATES: 7815890 mN. 561654mE. WATERDEPTH: 45.1m _3 v ¥ 190 20 30 No
. PLASTIC WATER LIQUID| < :S.
sym.| S SOIL DESCRIPTION GROUND IGE || "I CONTENTIX] LT | UNDRAINED SHEARSTRENGTH kha)f | F
|2 T Cc) 20 40 60 80 100 200 300 a
CLAY {CH) - SILTY, trace ORGANICS, soft, high plasticity, NOT FROZEN o ) ' ' j -
olive grey 0.1 m(-46.2 m EL.)
SAND (SM) - some SILT, fine-grained, uniform, dark grey *
- thin CLAY layer [
- trace of SILT grading to some SILT, trece Omm)z_mm
below 1.55 m (estimated)
- {SM} some SILT
‘ ! ]
- trace of SILT below 2,656 m (estimated) B
END OF BOREHOLE 3.0 m(-48.1 m EL)
- Note: Borshole was terminated after seabed clay thickness
was §:$.n&i:l1 R
|
A JOB No.: 101 - 3605 LEGEND BOREHOLE
E DRILLING COMPLETED: 82/08/13 SOIL SYMBOLS . SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 3.0 m{-48.1 m El.) 3 J + Torvans ® Fali Cons C - Consalidatian Y - Triaxial Shear V-NER 2:13
moo DRILLING RIG: F 1600/Supplier V . _H_H_H_ z X Min. Vane 4 UU Trisxisl DS - DirectShear - P Salinity
LOG COMPILED BY: CHL/BR SAND  SILT  CLAY | Ottaret vee | U Tt Cs - Calorimotry ‘G Analysie | [PAGE1OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




C T T » En Tt R vune R ovn R SR R
LOCATION: NERLERK SITE mm_medmozqm_zmq (%) 03 zmc_»,ﬁ%emzz MM” Dgo ﬂiﬂoa._ . m
UTM COORDINATES: 7815999 mN. 561790mE. WATER DEPTH: 45.1m A L 1 1 L 1 ' um
, ' ' .._r.»,w_qq_n no.ﬁwmfm?a. ..mmv_‘.__qc NDRAINED SHEAR STRENGTH (kPa) mn
. u
sym.| S SOIL DESCRIPTION GROUND ICE - * 1 ' g
20 40 60 680 100 200 300
CLAY (CH) - SANDY, some SILT, traces of ORGANICS, shellsand || noT FROZEN 14 e ] . _
SAND partings, very soft, high plasticity, olive grey 58% ||® (10kPa
0.3 m(-45.4 m EL.)
SAND (SM) - SILTY, traces of shell fragments and ORGANICS,
fine-grained, uniform, dark grey
- {SP), traces of SILT and ORGANIC fibres, brown grey
- : S o
- high ORGANIC content (estimated to be 26% by volume),
grey
- brown grey
&
@
a
@
£ - some SILT, some ORGANICS, grey
(@]
w
m
<
w
(7]
=
(@]
—d
w
m
I
-
iy
a END OF BOREHOLE 5.0 m{-50.1 m EL)
- Note: Maximlum penetration after 60 minutes
-
JOB No.: 101- 3605 LEGEND ONOMBER
DRILLING COMPLETED: 82/08/14 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NER 2:14
BOREHOLE DEPTH: m.O :i.g.._ m m_.v J + Torvans @ Fall Cone C . Consolidation T - Triaxial Shear V- :
DRILLING RIG: Vibrocore EHE z X Min. Vans A UU Triaxial DS - Diract Shear S - P.W. Salinity
A N # Pilcon Vane & CU Tri TD - TDR G : Gas Analysis PAGE 1 OF 1
LOG COMPILED BY: BR/CL SAND  SILT  CLAY OHalibut Vane Ca - Catorimetry

BOREHOLE LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgg {microns) & a
UTM COORDINATES: 7815999 mN. 561886 mE. WATER DEPTH: 44.2m AR S 10 20 3o 14
- PLASTIC WATER LIQuID) b3
syml SOIL DESCRIPTION GROUND ICE CIMIT® CONTENT(X) -~ LIMIT|| UNDRAINED SHEAR STRENGTH (kPs) gr
12 T Cc) 20 40 &0 B0 100 200 3200 %
XK CLAY (CH} - SILTY, some SAND pockets, numerous ORGANIC NOT FROZEN o " ' '
N pockets, very soft, high plasticity, olive grey o (9 kPa)
" r/ 0.7 m(-44.9 m EL.)
N /, CLAY {CL)-SILTY, high ORGANIC content, soft, low
-1 N plasticity, brown
NN
B END OF BOREHOLE 1.2 m{-45.4 mEl.)
Note: Maximium penetra tion after 60 minutes
T
-
A JOB No.: 101 - 3605 : LEGEND BOREHOLE
Ibﬁ DRILLING COMPLETED; 82/08/14 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 1.2m({-45.4 m El.) N + Torvans ® Fall Cone C - Consolidation T - Triaxial Shaar V-NER 2:15
€0Q) || pRILLING RiG: Vibrocore _H_HD z xMin. Vane & UU Tri DS - Diract Shawr - PAW. Saliniy
LOG COMPILED BY: BR/CL SAND SILT CLAY A.unh:ﬂﬂ.,\h”n- B CU Triaxisl MW..M.»WDJ.SSJ\ G - Gas Analysis PAGE1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




—— j\". p—— e
‘ R e Yo PR P

DEPTH BELOW SEABED {metres)

LOCATION: NERLERK SITE FINES CONTENT (%} ¢ MEDIAN GRAIN SIZE Dy tmicrons) & a
UTM COORDINATES: 7816005mN. 561696 mE. WATER DEPTH: 44.2m 3 wow ¥ 10 200 30 14
- PLASTIC WATER LIQUID| 12
sym| S SOIL DESCRIPTION GROUND ICE LIMIT  CONTENT (%) _&_._. UNDRAINED SHEAR STRENGTH {kPa) s
1= : T £C) 20 40 60 80 100 200 300 &
SAND (SP) - trace SILT, fine-grained,uniform, brown NOT FROZEN j ! N N ' ' j '
" 0.2 m{-44.4 m EL) /|
CLAY (CL) - SILTY, SAND pockets, trace ORGANICS, soft, # —
. low plasticity, dark grey 0.4 m{-44.6 m EL)
SAND (SP - M) - trace SILT, fine-grained, uniform, brown b
- 0.6 m{-44.8 mE|.)
CLAY (CL)- SANDY, some SILT, trace ORGANICS, low plasticity,
dark grey 0.8 m{-45.0 m El.)
SAND (SP - SM) - trace SILT, fine-grained, uniform, brown
- 60 mm thick SANDY CLAY layer at 0.8 m
- SILTY, gray brown
END OF BOREHOLE 3.2 m{-47.4 m El,}
Nota: Meximum penetration aftar 60 minutes
B .
-
A JOB No.: 101 - 3605 LEGEND . BOREHOLE
bo.ﬁ DRILLING COMPLETED: 82/08/15 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION zczmm.m
BOREHOLE DEPTH: 3.2 :i.bﬂ.b m m_.v N + Torvans @ Fali Cona C - Consolidation T - Trianial Shear V-NER 2:16
80 DRILLING RIG: Vibrocore —H_H_H—H_ z X Min, Vans A U Triaxial DS - Dirsct Shear S - P.W. Salinity
: A i TO-TOR G - Gas Analysi
LOG COMPILED BY: BR/CL SAND  SILT | CLAY |  Omumervens o1 Ca - Calorimetry »Arlviie | [PAGET OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




c— - =/ /" v i o o :
LOCATION: NERLERK SITE m."_zmmhozqm“‘mq (%) o~o MEDIAN GRAIN SIZE Dgq (microns) # m
UTM COORDINATES: 7815820 mN, 561798mE. WATERDEPTH: 44.2m N R 1900 20 3 3g
- PLASTIC WATER LIQUID! b
syml g SOIL DESCRIPTION GROUND ICE LIMIT  CONTENT (%) E.u_:. UNDRAINED SHEAR STRENGTH (kPa) oF
12 T ¢c) 20 4 60 80 100 20 3008 &
CLAY (CH) - some SILT, some SAND, very soft, high plasticity, NOT FROZEN T 1T T T ) ! o ' '
grey brown 0.2 m{-44.4 mEL} /1
SAND (SP - SM) - trace SILT, fine-grained, uniform, brown
. 4 1
-some SILT 1022 m
- SiLT lenses to 2.2 m ;
— - ORGANIC pockets to 3.2 m .
H .
-
2 . J
o
w
[s2]
<
w
[7]
=
9
i END OF BOREHOLE 4,2 m{-48.4 m EL.)
[ _ 1
T ﬁ - Note: Maximium penetration after 60 minutes
=
a.
w S|
(]
T
B
r —
A JOB No.: 101 - 36056 LEGEND BOREHOLE
¥§E. DRILLING COMPLETED: 82/08/15 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 4.2 m{-48.4 m EL} Q + Torvane ® Fall Cone C - Consolidation T - Triaxial Shear V-NER 2:17
80 DRILLING RIG: Vibrocore EHE z *Min. Vane . 4 LU Triaxil 05 -Diractshear & PW. Salinity
LOG COMPILED BY: KWJ/RB sanD ST LAY | GPiconvane @ CU Triasial R ey G Goufinatvssf [PAGE 10F 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE FINES CONTENT {%) ¢ MEDIAN GRAIN SIZE Dgy (microns) & a
UTM COORDINATES: 7815812mN. 561886 mE. WATER DEPTH: 46.0m L G S s 10 AP ¥ b1
- PLASTIC WATER LiQuID| ay
SYM 6 SOIL DESCRIPTION GROUND ICE r_"z_: CONTENT (%) _.;"‘_:. UNDRAINED SHEAR STRENGTH (kPa) oF
1= T Cc) 20 40 60 80 100 200 300 &
CLAY (CL) - and SAND, some SILT, very soft, low plasticity, NOT FROZEN [ - ! ! i ) ' !
dark grey and brown ’
0.2 m{-46.2 m m_..\| 4
SAND (SP) - trace of SILT, fine-grained, uniform, grey brown
- brown below 0.8 m
- 20 mm thick SILT lens S
END OF BOREHOLE 4,6 m(-60.6 m EL.)
[~ Note: Maximlum penstration after 60 minutes
T-
—
A JOB No.: 101 - 3605 LEGEND BOREHOLE
%oﬁ DRILLING COMPLETED: 82/08/15 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 4.6 m(-50.6 m EL)} g Q + Torvane ® Fall Cone C - Consolidation T - Triaxial Shear V-NER 2:18
€Q || bRILLING Rig: Vibrocore : DH_H_H_ NN | xinvane 4 w0t To Ton G G vty
LOG COMPILED BY: KWJ/RB SAND SILT - CLAY O:_“mﬂ.._:x.\n.... ® CU Triaxial Mw..n.....wh,a:; G- Gos Anatysis PAGE 1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




BOREHOLE LOG AND LABORATORY TEST RESULTS

S . T —— —— wll]J : ey JE— [P [ R
o ) LT e | ComreTa 3 g ; ,Jév :
LOCATION: NERLERK SITE . FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgq (microns) & e
UTM COORDINATES: 7815808mN. 561973mE. WATERDEPTH: 44.8m 5 W ® i _1g0 0 390 mm
- PLASTIC WATER LIQuID| 34
sym.| s SOIL DESCRIPTION GROUND ICE LM CONTENT (%) LIMIT | | UNORAINED SHEAR STRENGTH (kPa) e
1= T €c) 20 40 60 80 100 200 300 &
R CLAY (CL) - and SAND, some SILT, very soft, low plasticity, NOT FROZEN — —T— T . , r .
dark grey and brown 0.2m(-450 mEL) [ |
SAND (SP) - traces of SILT and ORGANICS, fine-grained, t
uniform, grey
- - (SP - SM) below 2.2 m
-1}
=
-
e L
E
()
w
o
g
w
(7]
=
m .
w END OF BOREHOLE 4.2 m{-49.0 mEL.)
B -
T Note: Maximium u,m.:g.umea after 60 minutes
= .
o. -
w
()
A JOB No.: 101-3605 - LEGEND : BOREHOLE
E DRILLING COMPLETED: 82/08/15 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 4.2m(-49.0 m m_.- N + Torvane @ Fali Cone C - Consolidation T - Triaxial Shaar V-NER 2:19
80 DRILLING RIG: Vibrocore _H_HE z x Min. Vane A QU Tri DS - Direct Shear § - P, Salinity
LOG COMPILED BY: KWJ/RB SAND  SILT . CLAY |  Opacen Vene 8 CU Triexl T O oy GeeAmivis | [PAGETOF1




O e S R e P P e B
LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgq (microns) & a
2
UTM COORDINATES: 7815707mN. 561978 mE, WATER DEPTH: 45.1m A S 0 A0 o 3e
! 2—...)“%._0 nou._%m._.Zm._m.*. rmnu?”.____.o UNDRAINED SHEAR STRENGTH (kPa} mm
R g SOIL DESCRIPTION GROUND ICE ¢ . J ’ w
SYM.i 2 L DESC T £c) 20 40 6 80 100 200 300 %
J CLAY (CH) - and SAND, some SILT, very soft, high plasticity, NOT FROZEN ' ' o ' ) ' '
/ dark grey and brown \I
0.2 m(-45.3 m EL.)
[~ 3
SAND (SP) - trace SILT, fine-grained, uniform, brown a
I~ .
- - {SP - SM} typical of sample no. 4A
o
- |~ <
Q
E
Q
w
o0
A -
w
7]
- |
(o]
o
w
B -
m END OF BOREHOLE 4.6 m(-49.7 m EI.)
% B Note: Maximium penetration after 60 minutes
JOB No.: 101 - 3605 LEGEND it
50%’ DRILLING COMPLETED: 82/08/15 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION zc_sm.mm
BOREHOLE DEPTH: 4.6 m(-49.7 m EL.) N IR O Comolidation T TrixiatShear | |VIUER 2:20
80 DRILLING RIG: Vibrocore _H_H_H_ H  Min. Vane | o ton & Geamwer | PAGE? OF1
LOG COMPILED BY: KWJ/RB SAND SILT CLAY O Halibut Vans Ca - Calorimetry

BOREHOLE LOG AND LABORATORY TEST RESULTS
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DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgy (microns! + o
UTM COORDINATES: 7815712mN. 561875mE. WATER DEPTH: 44.2m 5 10 15 20 100 200 390 mm
- PLASTIC WATER LiQuip a“
SYM S SOIL DESCRIPTION GROUND ICE _._.z_: CONTENT (%} E:. UNDRAINED SHEAR STRENGTH (kPa) or
‘|12 ) 20 40 60 80 100 200 300 %
SAND (SC)- CLAYEY, some SILT, fine-grained, very soft, low NOT FROZEN T " Je— 44% ' -] )
plasticity, dark grey /
0.2 m(-44.4 m El.) ¢
SAND (SM) - traces of SILT and shell fragments, fine-grained, | .
D uniform, brown
0.5 m{-44.7 m El.)
CLAY (CL) - and SILT, SAND partings, stiff, low plasticity, brown 4 <
0.8 m(-45.0 m El.)
SAND (SP - SM) - traca SILT, fine-grained, uniform, brown
) . | Z
- CLAYEY below 3.66 m
END OF BOREHOLE 3.6 m{-47.8 m EL.)
— Note: Maximum penetratlon after 60 minutes
A JOB No.: 101- 3605 LEGEND BOREHOLE
59% DRILLING COMPLETED: 82/08/15 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 3.6 m{-47.8 m EIl v J + Torvane @ Fali Cone C - Consolidation T - Triaxial Shear V-NER 2:21
ebQ || oriLLING RiG: Vibrocors . _H_H_HD z Nt TR T G-cmAn
] n n riaxil TO - TOR - Gas An i
LOG COMPILED BY: BR/CL SAND SILT LAY m_...._“nns,\,.:.._. W CU Triaxial nw.%_o:a:: G - Gas Analysis PAGE | OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS
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DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE
UTM COORDINATES: 7814 875m N.

561 668 m E.

FINES CONTENT (%)
1) 10 15
" 2

¢
20

100
:

20 90

MEDIAN GRAIN SIZE Dgj (microns} &

WATER DEPTH: 42.4m "

SYM.

$ SOIL DESCRIPTION

PLASTIC
LiMiT

WATER

CONTENT (X}

LHautp
LT

—

GROUND ICE

T Fe). 20 40 6o

80

100 200 300

UNDRAINED SHEAR STRENGTH (kPa)

SPECIALIZED
TESTS

J CLAY (CL)- SILTY, SANDY, soft, low plasticity, dark grey
0.2 m{-42.6 m

NOTE: Without moving anchors or
winching in any direction, 3 attempts
were made to core. There was no
recovery in Ist attempt; 200 mm of
clay recovered in 2nd attempt and
continuous sand with no clay on

3rd attempt. The 200 mm of seabed
clay has been included abave.

- dark grey SAND lenses below 1.7 m
- shell fragments below 2.7 m

- {SP - SM) below 3.3m

SAND (SP) - trace SILT, fine-grained, uniform, brown

I woT FrOZEN N '
EL

4

T T T T

END OF BOREHOLE

3.7 m{-46.1 m EL.)

Nota: Maximlum penetration after 60 minutes

JOB No.: 101- 3606

DRILLING COMPLETED: 82/08/19
BOREHOLE DEPTH: 3.7 m{-461 m EL.}
DRILLING RIG: Vibrocore

LOG COMPILED BY: MDW/DJ

LEGEND

SOIL SYMBOLS

TN

SILT CLAY

+ Torvane

x Min. Vane

4 Pilcon Vane
OHalibut Vane

SANO

SHEAR STRENGTH
e Fali Cona
A UU Triaxial
B CU Triaxial

TEST IDENTIFICATION
C - Consolidation T - Triaxial Shaar
DS - Direct Shear S - P.W. Salinity
TO-TOR G - Gas Analysis

BOREHOLE
NUMBER

V-NER 2:22

Ca - Calorimetry

PAGE1 OF1

BOREHOLE LOG AND LABORATORY TEST RESULTS
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DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SI1ZE Dgo {microns} & w
UTM COORDINATES: 7814877mN. 662562mE. WATER DEPTH: 44.2m 5 W v » 100 200 30 Yo
- PLASTIC WATER LIQuiD mm
sym.| g SOIL DESCRIPTION GROUND jcE || "M CONTRITM)  RNT || UNDRAINED SHEAR STRENGTH kb)) | G+
= T c) 20 4 60 80 100 200 300 &
NN CLAY {CL] - and SAND, some SILT, very soft, low plastlcity, NOT FROZEN A L I Tl ' ! o
dark grey 0.3 m(-44.5 m EL)
SAND (SP) - trace SILT, fine-grained, uniform, grey brown ﬁ d
- trace sheli fragments
END OF BOREHOLE 4.4 m(-48.6 m EL.)
Nots: Maximium panetration after 60 minutes
—
B
A JOB No.: 101- 3605 LEGEND BOREHOLE
E DRILLING COMPLETED: 82/08/19 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 4.4 m(-48.6 m El.} N + Torvane ® Fall Cone C - Consolidation T - Triaxial Sheae V-NER 2:23
80 DRILLING RIG: Vibrocore 3 E z x Min. Vane A UU Triaxiat DS - Direct Sheer 5. P.W. Salinity
LOG COMPILED BY: MDW/DJ SAND ST CLAY |  Onarervese oo T o ety CuArsvir | |PAGETOF

BOREHOLE LOG AND LABORATORY TEST RESULTS
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LOCATION: NERLERK SITE FINES oozqmz.u.._. %) o»o MEDIAN GRAIN SIZE Dgg (microns} & a
UTM COORDINATES: 7814973 mN. 562592mE. WATER DEPTH: 41.8m 5 v _w 2 190 20 3q0 Ya
- PLASTIC WATER LIQUID <
sym| g SOIL DESCRIPTION GROUND ICE LiMiT CONTENT (%} LIMIT || UNDRAINED SHEAR STRENGTH (kPa) g
12 T €c} 20 40 6 - 80 100 200 300 &
CLAY (CL)- SILTY, SANDY, trace ORGANICS, soft, NOT FROZEN v ) N v ) ) N
low plasticity, dark grey
0.2 m{-42.0 m EL.)
SAND (SP} - trace SILT, fine-grained, uniform, medium grey
- shell fragments below 1 m
1
@
o
[ =Y
-
-1
E - some CLAYEY pockets and trace ORGANICS to 3.8 m
() g \
w 3 <
m
4
w
7]
W 4 - END OF BOREHOLE 3.8 m{-45.6 m El.)
o]
ﬂ Note: E@&ﬂtﬂ panetration after 60 minutes
o0 =
T .
£
w
()
m |~
N -
A JOB No.: 101 - 3605 LEGEND m&zmzo—.m
E DRILLING COMPLETED: 82/08/19 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION UMBER
BOREHOLE DEPTH: 3.8 m(-45.6 m El.) [+ Torvane ¢ Fall Cone CComolidation T Triawial Shear | VIIRA 224
80 DRILLING RIG: Vibrocore _H_H_H: z x Min. Vans & UU Triaxial DS - Direct Shaar S - P.W. Salinity
LOG COMPILED BY: DY/BR SAND  SILT  CLAY | Omaeervens | oo Co iy Analvs [ [PAGET OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




| — - [ - - - I - N A e = J . q‘ 1..IJ , Lot - T —r—y —
LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE D Imicrons) & a
UTM COORDINATES: 7814691mN. 562747mE. WATER DEPTH: 43.3m s w0 1’ 100 200 390 Ho
_ PLASC  confentini ‘LT g
sym.| 3 SOIL DESCRIPTION GROUND ICE || "F—"5 || UNeRaINED SHEAR STRENGTH WP | T
z ) 20 40 60 80 100 200 300 &
SAND (SP} - trace SILT, fine-grained, uniform, brown NOT FROZEN 7T ' ’ o '
0.2 m{-43.5 m m_.-\n
CLAY (CL)-SILTY and SANDY, trace ORGANICS, soft, low
plasticity, dark grey 0.4 m(-437 m EL.) ‘ ' . —ima7% \\
SAND (SM) - SILTY, trace of CLAY, fine-grained, grey brown
0.6 m{-43.9 m El.)
SAND (SC)- CLAYEY, some SILT, trace ORGANICS, fine-grained,
soft, low plasticity, dark grey to grey :
. 200 mm thick SILT-SAND layer at 0.8 m, trace CLAY,
grey brown
- 150 mm thick SILT-SAND layer st 1.65 m, trace CLAY, soft b . ——tw 49% 4
- firm below 2,0 m
- - stiff below 2.4 m
@
1
L d
£
— END OF BOREHOLE 2.7 m{-48.0 m EL.)
w Note: Maximum penetration after 60 minutes
o
g —
w
w
= =
O
-
[37]
B -
X
Y
Boor
(@]
~
A JOB No.: 101 -3605 LEGEND BOREHOLE
%% || DRILLING COMPLETED: 82/08/25 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION UMBER
. BOREHOLE DEPTH: 2.7 m{-46.0 m El.) ,A + Torvane ® Fall Cone C - Consolidation T - Triaxial Shear V-NER 2:26
§ Um:l_l_ZQ RIG: Vibrocore EHD z x Min. Vane A UU Tria DS - Dirsct Shear § - P.W. Salinity
" . TD - . i
LOG COMPILED BY: MDW/DJ SAND  SILT CLAY & Filcon vane 8 CU Triaxis! o n«.ﬂﬂa._: G - Gas Analysis PAGE 1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS
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LOCATION: NERLERK SITE FINES CONTENT (%] ¢ MEDIAN GRAIN SIZE Dgy Imicrons) & e
UTM COORDINATES: 7814802mN. 562400mE. WATER DEPTH: 427m 3 10 15 20 100 200 390 N
- PLASTIC WATER LIQUID a
syml g SOIL DESCRIPTION GROUND ICE LIMIT  CONTENT (%) _..u:« UNDRAINED SHEAR STRENGTH (kPa) ow
1z T C) 20 40 60 80 100 200 300 %
SAND (SM} - SILTY, some ORGANICS, fine-gralned, light grey NOT FROZEN T ! T ' i '
0.3m{-43.0 m EL.), |
o
CLAY (CH) - and SILT, SANDY, trace ORGANICS, stitf, high
plasticity, dark grey 0.5 m{-43.2m m_..‘
SAND {SM) - some SILT to SILTY, fine-grained, uniform,
dark grey
/
oy
)
™
Lo
)
E - 100 mm thick ORGANIC-rich layer
- (SP - SM} trace of SILT below 2.9 m, medium grey r' ’y
m - SANDY CLAY pockets at 3.6 m
o
N
17 END OF BOREHOLE 3.6 m(-46.3 m EL.)
nWU Nots: me\.aii,ngmszg after 60 minutes
'
w
o
I
-
o
w
o
JOB No.: 101- 3605 LEGEND wnmm:o_.m
DRILLING COMPLETED: 82/08/25 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION UMBER
BOREHOLE DEPTH: 3.6 m(-48.3m EL) J + Torvane @ Fall Cone C - Consolidation T - Triaxial Shear V-NER 2:26
DRILLING RIG: Vibrocore E”D z X Min. Vane A YU Trisxiat DS - Direct Sheasr S - P.W. Salinity
: ; i TO - TOR G- i
LOG COMPILED BY: DY/BR GAND  SILT | CLAY | opeen Ve, M CUTrw e Canimatry GesAralvis | |PAGE 1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS
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SUMMARY OF TEST RESULTS
Soronole . : 15 t: ,_.Hh_mhw_.mmho GRAIN SIZE DISTRIBUTION SHEAR STRENGTH CONSOLIDATION Twmm
R Depth Ground lce e |2 £ E| puk |tiquid|Plastic Shear | Failure mmum
Sample m m {metres} Description { Temp. | 2 g i+ m 8 Density | Limit | Limit | Clay | Silt | Sand | Gravel| Og, Strength | Strain Py Pe Cc T,n:wn
Numbar | 8 F [ ‘Samplie Photographed | Classification (%} °c) (%) %) | (Mgm3)| %) %) (%} %) (% | 1% | wm) Test (kPa) | (%) Contistency | (kPa} (kPa) uﬁ
B-NERY:1 N L
1A | B .0.0-1,0 SP 95 | 0 250
8 |8 0.0-1.0 SP 100] O 250
1c |8 0.0-1.0 N
2A | B 1.0-2.0 sp B 100{ 0 | 250
2B I8 1.0-2.0 SP : 100} 0 210 B
2C | B 1.0-2.0
3A | B 2.0-3.0 SP . : 9% | 0 250
B | B 2.0-3.0 SP 931 0 240
—]
x |8 2.0-3.0 -
4A | B 3.0-3.6 SP 1000 0 300
4 | B 3.0-3.6 sp 1000 0 280
.
B-NER1:2 Q
1 B 0.0-0.1 CL 55 46 121 34 126140} 0O 5
2 B 0.1-0.2
3 B 0.2-0.5
4 B 0.5-0.6
5 B 0.6-0.9 SP : %8| 0 200 B
6 B 0.9-1.2
1 B 1.2-1.5
LEGEND AND NOTES
8 - BagSample PF - Permafrost Sample MV - Minivene UU - Unconsolidsted Undrainad Telaxiet QO - Organic Content 1982 OﬂﬂmIomm mmOHmmIzmﬁb_- SITE INVESTIGATION
G - Gas Sample PW - Porewster Sample FC - Fall Cone UUp- UU Trlaxial with Pore S - Salinity
L - Liner Sample T - Sample Stared in Tube TV - Torvane Pressure Measurements TS - Thaw Strain . me_:mmx m:.m. mm>_.=u0x,_. mm>
P . Piston Sample W - Waxed Sempls PV . Pilcon Vane CU - Consolidated Undreined Triaxial SG - Specitic Gravity
NH - Nop Recovary RC - Radiocarbon Sample RV - Remote Vans CUp - CU Triaxial with Pare
N§ - No Ssmple Remaining . Prassure Measurements
, CD - Consolideted. Drained Triaxial
Project Number: 101-3605 Reviewad By: P.Eng. Page 1 of 13

2143
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SUMMARY OF TEST RESULTS
Borehle e: stz q.ﬂmh_wqmmmo GRAIN SIZE DISTRIBUTION SHEAR STRENGTH CONSOLIDATION mmm
& B N8 rag
° Depth Ground | ge |25 ¢| Bulk |Liquid|Plasi Shear |Failure voag

Sample mn m :.sw...: _uza::h_._ Temp. m 8 |“= 38 Density _.u..: _._na:e Clay | Silt | Sand | Gravel | Dgq Strength | Strain Py Pe C. ruwm
Number | & ™ [ “Sampie Photographed | Classification (%) °c) (%) %) | (mMgm3)| (%) (%) (%) (%) (4} | (%) um) Test (kPa) (%) Consistency | (kPa) (kPa} Ruu
B-NER1:2 (continued)

8 B 1.5-1.8 sp 810 200

9 B 1.8-2.1 ’

10 | 8B 2.1-2.4

11 | B 2.4-2.7

12 | B 2.7-3.0 sp 9% | O 160

13 | B 3.0-3.3 sp 98| 0 180
B-NER1:3

1 B 0.0-0.2 CH 81 57 [26 (47 |24 | 29| 2

2 B 0.2-0.5 CL 55 47 |22 |34 |21 | 45 7

3A | 8B 0.5-0.8

3B |8 0.5-0.8 SP 9] 0 250
LEGEND AND NOTES
B8 - Bag Sample PF . Permafrost Sample MV - Minjvane UU - Unconsolidated Undrained Triaxial O - Organlc Content
G - GasSample PW - Porewater Sample FC - Fall Cone UUp- UU Triaxiel with Pore S - Sallnity 1982 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
L - Liner Sample T - Sampie Stored in Tubse TV - Torvane Pressure Measur nts ~ TS + Thaw Strain
P - Piston Mo:wu_- W <<-x-n Sample PV - Pilcon Vane cu . nn-_“o__.us_--nuc:._ﬂn_:nn Triaxial SG - Spacitic m-..-<:< NERLERK SITE, BEAUFORT SEA
NR - No Recovery RC - Radiocarbon Sample RV - Remote Vene CUp - CU Triaxiel with Pors
NS - No Sample Remaining Pressure Maasurements

CD - Consolidated Drainad Triaxial
Project Number: 101-3605 Reviewed By: P.Eng. vnnolmll of 13

2143



SUMMARY OF TEST RESULTS
Borehole YA m : 4._q.m_ﬂ_m._.mwmo GRAIN SIZE DISTRIBUTION SHEAR STRENGTH CCONSOLIDATION Tmmw
Sample m & .”..._.“...._: cM:E. MHM.H:.H Temp. m 8 £ 3 8 ow._““”._< _w__.u_h__.._ _“._WMM Clay | Silt | Sand | Gravel| Dgq m:w””ﬁ__ H_._“”.. Py Pe c, mmmw
Numnbaer {3 F * Photoyr Classification 1%} °c %) %) | imgm 3| (%) (%} {%) (%} (%) | (%) | wm) Test kPa} | (%) Consistency | {kPa} (kPa) uu
V-NERe:4 | l
BB *0.0-0.4 22 99 |1 0 360 L
2h |B | *09.-1.3 ‘
28 B *1.3-1.4 86 L )
4A | B *2.7-2.8
4B | B *2.8-3.4 CL 86 451 24139 [29 |32 O 4 FC 6 v. soft
4C | B *3.4-3.4
5A | B *3.7-3.9 CH 79 551 26149 {34 {17} 0 2 FC 5 v. soft
5B | B *3.9-4.0
5C | B *4.0-4.3 SP-SM 20 911 O 350
6 B *4,6-5.0 '
7 B *5.5-5.9
V-NER2:5
1A | B *0.0-0.2 SP 23 99| 0 380
1B |B *0.2-0.3 70
1IcC T *0.0-0.7 SC 55
2A | B *0.9-1.4 CH 64 53| 2452 |32 |16 0 | 2 w |9 v. soft
...... FC 8 v. soft
2B | NS *1.4-1.5 75 TV 10 lv. soft
. |
LEGEND AND NOTES
8 - BagSample PE - Permatrost Ssmple MV - Minivene UU - Unconsolideted Undrained Trisxial © - Organic Content
G - Gas Sample PW - Porawater Sample FC - Fall Cone UUp - UU Triaxial with Pora S - Salinity 1982 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
Lobnwesess 7 SeWeSeednue ol e s | NERLERK SITE, BEAUFORT SEA
NR - No Recovery RC - Radiocarbon Sample RV - Remote Vane CuUp - CU Triaxlal with Pora
NS - No Sample Remaining Prassure Maasuremants :
€D - Congolidatad Drainad Tr
Project Number: 101-3605 Reviewed By: P.Eng. vmnal.ul of 13

2143
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SUMMARY OF TEST RESULTS
e e [shE] [l oramsee oy S, | o5
° Depth 1 unified | Ground i g2 |8 2 | aun | Liquia| Prastic Shear | Failura mmum
sample [§ & (metres) So Description | Tamp. 28 [“ 2 3| pansity | Limit | Limit | Clay | Sitt | Sand | Gravel Dgg Strengih | Strain Py Pe c. Tmmu
Numbar | & = | “Sampie Photographed | Classification 1%} o | (% %) | tmgm 3| % | o | %) | ol | (%) [ (%) | tum) Test tkia) | (%) | Comsistency | kPa) | (kPa) Su
V-NER2:5 o ]
A B | 822 73 THET v. soft B
’ FC 6 v. soft
3B | W *2.2-2.3 . 60 | o
4A | B *2.7-3.3 , 53 ™V | 10 v. soft
FC 8 v. soft
48 | B *3.3-3.4 SP-SM 21 93 | 0 270
5A | B *3.7-4.0 SP 21 % | 0 300
V-NER2:6 :
1A *0.0-0.1 SP 991 0 310
1B |B *0.1-0.4 81
2A | B *0.9-1.2 CH 80 56 | 27|55 | 39 610 1.7 TV 10 v. soft
FC 6 v. soft
2B | W *1.2-1.4 69 1.49 | Uy 8 6 |v. soft
2C | B *1.4-1.6 63
3A | B *1.8-2.1 33 TV 10 V. soft
FC 5 v. soft
3B *2.1-2.2 SP-SM 89| 0 300
4A | B *2.7-3.2 SP-SM 20 891 0 280
5A | B *3.7-4.2 SM : 19 . 81 0 300
LEGEND AND NOTES
B - BagSample PF - Permafrost Sampla MV - Minivane UU - Unconsolidated Undrained Triaxiel 0 - Organic Content
G - GasSample PW - Porewater Sample FC - Fall Cons UUp. UU Triaxial with Pore S - Sslinity 1982 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
b Puton Sompin W Wedsamets v . Feaven G - Gamotdetes Dasimed T So _soeate omity NERLERK SITE, BEAUFORT SEA
NR - No Recovery RC - Aadiocarbon Sample AV - Remote Vane CUp - CU Triaxlal with Pors
NS - No Sample Remaining Pressura Messurements
CD - Consolidated Drsined Triaxis!
Project Number: 101-3605 Reviewed By: P.Eng. Page 4 of F

2143
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SUMMARY OF TEST RESULTS _
Barehole t: m t g >q.__..._".~ﬂ_m4m% GRAIN SIZE DISTRIBUTION SHEAR STRENGTH CONSOLIDATION 7mmm
P Depth Ground [ce H m. i - Buik Liquid | Plastic Shear | Failure NMMM
Sample m m {metras) Description Temp, m u m m Density | Limit | Limit | Clay Silt Sand | Gravel Dgp Strength | Strain o Pe C,. TMBM
Number | 3+ *Sainpie Photoyraphed (%) °c} {%) (%) :Sn:...u_ (%} %) {%) {%} (%} (%) {tm) Tost {kPa) (%) Consistency {kPa} {kPa) M“
| V-NER2:7 1 - ——
1A |B | *0.0-0.2 sP 20 99 | 0 | 310 N ]
1B |8 *0.2-0.6 89 v 6 v. soft
2A |NS|  *0,9-1.1 Fc | 5 [ [v. soft
28 |8 *1.1-1.5 CH 77 55| 26(48 |32 |20} 0 2 Vo109 v. soft
3A | B *1.8-2.0 70
38 | B *2,0-2.3 SP 971 0 440
4A | B *2.7-3.2 SP 95 | 0 290
5A |8 *3.7-4.0 SP 98| 0 310
V-NER2:8
2 B *0.9-1.1 SP 100} 0 500
3 (B *1.8-2.0
| 3B |8 | *2.0-2.2 sp| 99| 0 | 360 o
48 | B *2.7-2.9 CH 105 68| 31/57 |41 | 2| 0| 1.6 FC | 4 | v. soft
Ik ﬁ!.m|+ v. soft
5A | B SLOUGH SP 991} 0 600
58 | B *3,7-4.0 85 TV 10 v. soft
FC 8 v. soft
5C | B *4,0-4.1
6 B *4.6-4.8 20
LEGEND AND NQTES
B - Bag Sample PF - Parmafrost Sample MV - Minivens UU . Unconsolidatad Undrained Triaxial O - Organic Content
G - GasSample PW . Porswster Sampla FC - Fall Cone UUp- UU Triaxial with Pors S - Salinity 1982 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
t. - Liner Sample T - Sample Stored in Tub TV - Torvane Pressure M I nts TS - Thaw Strain
P !.:3: mu:._.un_a W E“nn mo._.:v_. ) PV . v_ﬂouz Vane cu - nac“c:nm.““u”_.“.”“:_-n Triaxial sG - mno“imn.oaﬁ.«. NERLERK w:.m. BEAUFORT SEA
NR - No Recovery RC - Radiocarbon Sampls RV - Remots Vane CUp - CU Triaxial with Pore
NS - No Sample Remaining Pressura Msasurements
CD - Consclideted Drained Triaxial
Project Number: 101-3605 Reviewed By: P.Eng. _umanlml of 13
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SUMMARY OF TEST RESULTS
Borahols tr st ATTERBERG GRAIN SIZE DISTRIBUTION SHEAR STRENGTH CONSOLIDATION nmm
= 8 * = [ )
= Depth Ground lce 2 € :m.m S| Bulk |[Liquid|Plastic Shear | Failure nwmm
Sample m m {metros) Description Temp. m .w m Density | Limit [ Limit | Clay Sift Sand | Gravel Umc Strength | Strain Py Pe C TMBM
Number [ 5 + ﬁ P aphed (%} ’°c (%} (%) (Mgm3)| (%) (%) (%} (%) (%) (%) {um) Test (kPa) (%) Consistency | (kPa} {kPa) Mﬂ
V-NER2:8 (continued)
7 ] *5,.5-5.9 .
V-NER2:9
1 B *0.0-0.2
2 B *0.9-1.1 Sp 991 0 375 ‘
3 B *1.8-2.2 SpP 9941 0 340 )
4 B *2.7-3.1 CH 76 581 29151 134 11541 0 2 Tv 8 v. soft
FC 7 v. soft
5A | B *3.7-4.2 72 TV 8 v. soft
FC 9 v. soft
58 | B *4.2-4.2 SP 98 [ 0 | 260 L
m) .zm; *4.6-4,7 TV 8 v. soft
FC 9 v. soft
6B | B *4,7-5.0
6C | B *5.0-5.2
7 B *5.5-5.8 SP-SM 941 0 320
\
LEGEND AND NOTES
B - Bag Sample PF - Permafrost Sample MV . Minivane UU . Unconsolideted Undreined Triaxial - Organic Content
G - Gas Sample PW - Porewater Sample FC - Fall Cone UUp- UU Triaxiat with Pore
L - Liner Sample T - Sample Stored in Tube TV - Torvans Pragsure Measurements
P - Piston Sample W . Waxed Sample PV - Pilcon Vens CU - Consolidated Undrained Triaxiel
NR - No Racovery RC - Radiocarbon Sampls RV - Remots Vane CUp - CU Triaxlal with Pors
NS . No Sampte Remaining Pressure Maasurements
CD - Consolidated Drained Triaxial
Project Number: Reviawed By: P.Eng. v..naml of F

2143



R s REDITH Y ey

ey 2oy |

RS

e

FravaT

iy

——— [, o

SUMMARY OF TEST RESULTS
Boreholu T >am._m_,ﬂ_mqmmmo GRAIN SIZE DISTRIBUTION SHEAR STRENGTH CONSOLIDATION ...\..mm
. Depth Ground loe E g EEE| Bu [Liquia|Pprasiic Shoar | Fuilure Hmwm
Sample m m {matres) Description | Temp. H3 8 m 8 Donsity | Limit Clay Silt Sand | Gravel Dgq Strength | Strain Pq Pe o 1MBM
Number |§ & | *Sampie Phot (%) °c) 1%) % | a3y ) |t | ot | e | o | e | fum Test kPa} | (%) | Consistency | tkPa) | (kPa) 2w
V-NER2:11
1 B *0.0-0.3 CL 40 441 21{35 |21 |44 O 8
2 B *0.3-1.0 SP 9710 300
3 B *1.0-2.0 SP-SM 941 0 250
4 B *2.0-3.0 SP-SM 941 0 300
5 B *3.0-4.0 Sp 9% | 0 300
6 B *4,.0-4.6 SP-SM 951 0 255
V-NER2: 12
1 B *0.0-0.6 FC 9 v. soft
2 B *0.9-1.7 CL 60 371 19132 119 ]49] 0 13 FC 12 v. soft
3A |8 *1.8-2.5 FC 8 v. soft
3B | B *2,5-2.6
4A | B *2.7-2.9
48 | B *2.9-3.2 SP 98| 0 350
5 B *3.6-4.1
LEGEND AND NOTES
B - Bag Sample PF . Permafrost Sampla MV - Minivana UU - Unconsolidated Undra O . Organic Contant
G - Gas Sample PW . Porswater Sample FC - Fall Cona UUp- UV Triaxia!l with Pore S - Salinity mem OﬂﬂMIO_Nm mmO._.mnIZ:”D_. mH._.m Hz<mm._.:w>._.~oz
L - Liner Sampis T - Sample Stored in Tubs TV - Torvane Pressure Measuraments TS - Thaw Stral
P - Piston mm._”.u_. W - Wored m..”u_. PV - Pilcon Vane CU - Consolidated Undrained Trisxia sa .mu::;.nhiz NERLERK SITE, BEAUFORT SEA
NR - No Recovery RC - Radiocarbon Sample RV - Remote Vane CUp - CU Triaxial with Pors
NS - No Sample Remaining . Pressure Meagurements
CD - Consolidated Drained Triaxlal
Project Number: 101-3605 Reviewed By: P.Eng. Page_f _ of 13

2143
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SUMMARY OF TEST RESULTS
Numinr TR ATERBERG GRAIN SIZE DISTRIBUTION SHEAR STRENGTH CONSOLIDATION rmm.m..
» Dopth Ground Ice 2 ] .m - Buik | Liquid | Piastic Shear | Failure mwmm
Sample m m {metres} Description Temp. -3 & m u Density | Limit | Limit | Clay Silt Sand | Gravel Dgq Strangth | Strain Po Pe C. TMBM
Number |8 : " Classification (%) °c) (%) (%) Mgm3) | (%) (%} (%) % (%} %) {um) Test {kPa) % Consistency | (kPa) {kPa) nn
V-IER2:12 (continued)
) B *4.6-5.0
V-NER2:13
1A [B *0.0-0.1
1B |B *0.1-0.3
2 B *0.9-1.3 SM 8310 200
3A |B *1.8-2.2
38 |B 2.2-2.3 SM 85| 0 180
4 B *2.8-3.0
V-NER2: 14
Al |IB *0.0-0.3 CH 70 50| 25135 |23 |42 0 5 EC 10 v, soft
A2 |8 *0.3-1.0 .
Bl |B *1.0-1.6 SP 98 1 0 310
B2 *1.6-2.0
Cl1 |B *2.0-2.7
C2 |B 2.7-3.0
Dl B *3.0-4.0
El |[B *4,0-5.0
LEGEND AND NOTES
B - Bag Sample PF - Parmafrost Sample MV - Minivana UU - Unconsolidated Undrained Trisxial O - Organic Content
G - Gas Sample PW - Porewater Sample FC - Fall Cons UUp- LU Tri with Pore $ - Salinity Homm OFFSHORE mmo._.mnxznnzr SITE Hz<mm._.~m>._.HOZ
L - Linar Sampie T - Sample Stored in Tube TV - T ne Prassura Meastiraments TS - Thaw Stral -
P - Piston wuawu_n w - Enxun m-:.“._- PV - Iﬂn-“”_ Vans cuU - ne“e -.-“!—.u:a-m ed Triaxial SG - Specific 0”“;3. NERLERK wH.:.-. BEAUFORT SEA
NR . No Recovery RC - Radiocarbon Sample RV - Remote Vana CUp - CU Triaxial with Pore
NS - No Sample Remaining Prassure Measuraments
CD - Consolidated Drained Triaxial
101-3605 Reviewed By: P.Eng. vmamml of 13

Project Number:

2143



SUMMARY OF TEST RESULTS
Bureiore e fsts ﬁ_qu_n_mqmmmm GRAIN SIZE DISTRIBUTION SHEAR STRENGTH CLONSOLIDATION wmmm
o Dupth Ground | 2F 122 E| Buk |Liguid]Plasi Shear |Failure w324
Sample .:mv m .:EH.S: Uo”n%n:_” Temp. m .w F m .w Un..__u:< Limit _.:”_:n Clay Silt Sand | Gravel Umo w_:.:“:_ Strain Py P C. Tmuunm
Nomber |8 = | ¢ Classification o) %) % | iMgm3)| (%) (%) %) (%) (%b | %) (1tm) Test (kPa) (%) Consistency | (kPa) ikPa} MM
V-NER2:1§ - I . _ SR T
A8 x0.0-0.7 — FC_ | .9 ].... |v._soft . -~
B B *0.0-1.2 n o
V-NER2: 14
, A B *0.0-0.2
B B *0,2-0.4
, ¢ B *0.4-0.6 9310 220
0 D B *0.6-0.8
E B *0.8-3.0 SP-SM 95 | 0 300
, F _|B *3,0-3.2
V-NER2: 17
1A |8 *0.0-0.2
2A |8 *0.2-1.2 SP-SM 941 0 290
3A | B *1.2-2.2
| 4A [B | *2.2-3.2 SP-Sm 951 0 | 230
5A | B *3.2-4.2
LEGEND AND NOTES
B - Bag Sample PF - Permafrost Sample MV - Minivane uu - latad Undrained Triaxial D - Organic Content
G - Gas Sample PW . Porewater Sample FC - Fall Cona UUp - UU Triaxial with Pore S - Salinity 1982 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
L - Liner S e T - Sample Stored in Tube TV - Torv. Pre. Measuraments TS - Thaw Strai
P - Piston Samele W - Waxed Sample PV - Pilcon Vane CU - Consolidsted Uncrained Triaat sG .mnwnﬂa n.,“s: NERLERK SITE, BEAUFORT SEA
NR - No Recovery RC - Radiocarbon Sample RV - Remote Vane CUp - CU Triaxial with Pore
NS - No Sample Remaining Pressure Measurements
CD - Consolidated Drained Trigxial
Project Number: 101-3605 Reviewed By: P.Eng. vsnaml of F

2143
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SUMMARY OF TEST RESULTS
Borehole Y ATTERBERG GRAIN SIZE DISTRIBUTION SHEAR STRENGTH CONSOLIDATION wm.m..
2 N g S =g
@ Dapth Ground | 2 e g2t ul Liquid | Plasti Shear | Failure HWLA
Samplu m_ W _::.”_-_c: U..-n:c:n” Tamp. m & w m & U”_“".:‘ r“:_. C.:.:n Clay Stit Sand | Gravel Um.o Strenyth m:.“: Po Pe C. mem
Number |3 ample Photographed | Classification °c) {%) (%) ;\_aa.u. (%) (%) (%) %) 1%} %) wm) Tost {kPa) 4o} Consistency IkPa) (kPa} ..AnqU
V-NER: 18
1A |8 *0.0-0.2 CL 55 49 | 23|37 |21 | 42 6
18 |8 *0.2-0.6 spP ’ 99 | 0 280
A |3 | 0.6-1.6 . , I e N
3A |B *1.6-2.6
4A |B *2.6-3.6 sp 99 | 0 300 _
50 |8 *3.6-4.6 )
V-NER2:19
1A (B *0.0-0.2
2A |B *0.2-1.2 SP 97 | 0 250
34 | B *1,2-2.2
4A | B *2.2-3.2 SP 95 | 0 260
5A | B *3.2-4.2
V-NER2:2Q
1A |8 | *0.0-0.2 75
2A B *0.2-1.2 SP 9% | 0 210
34 |B 1.2-2.2
4A |8 2.2-3.2 SP-SM 9% | 6 230
5 | B 3.2-4.6
LEGEND AND NOTES .
B . Bag Sample PF - Psrmafrost Sample MV - Minivene UU - Unconsolidated Undrained Tri O - Organic Content !
G - GasSample PW - Porawaster Sample FC - Fali Cone UUp - UU Triexial with Pore S - Salinity 1982 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
L - Liner Sample T . Sampla Stored in Tube TV - Torvane Prassure Measurements TS - Thaw Strain .
P - Piston Sample W - Waxed Sample PV . CU . Consolidated Undrained Triaxial SG - Spacitic Gravity NERLERK SITE, BEAUFORT SEA
NR . No Recovery RC - Radiocarbon Sample RV - CUp - CU Triexial with Pore
NS . No Sample Remaining Prassure Meagurements .
CD - Consolidsted Drained Triaxial

Project Number:

101-3605

Reviewed By:

P.Eng.

Page Lb| of L.ul

2143
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SUMMARY OF TEST RESULTS
Boruhiole sr [t ATTERBERG GRAIN SIZE DISTRIBUTION SHEAR STRENGTH SONSGLIDATION umm
. Dapth Unified | Ground Ice gf .mm. E| sun [Liquid]Puastic Shear | Failure ERY
Sampiu [ € & {metras) Sail Description | Temp, 28 % 28| ponyity [ Limit | vimit | lay | Sitt | Sant | Gravel Dgg Strength | Strain Po Pe c ..mmm
Number |2 F 1 *Sampie Photographed | Classification (%) rc) 1%} %) | (Mgm:3)| %) (%} (%) (%} (% | (%) | wml Test kPa} | (%) Consistancy | {kPa) kPa) -
V-NER2:21 -
A B | *0.0-0.2 sC 42 35| 18 (26 (18 |56 | 0 | 160 i
B |B *0.2-0.5 S . 4| 9 |87 ]0 | 28
o B *0.5-0.6 cL 17 27 | 1625 {49 126} 0 8 FC 147 stiff
D B *0.6-1.6 SP-SM 94 10 300
E B *1.6-2.6
F B *2.6-3.6 SP-SM i 94 1 0 300
V-NER2: 24
1 3 *0.0-0.3 Sp 98| 0 290
2 B *0,3-0.6 |
3 B *0.6-0.9 '
4 |8 *0.9-1.2
5 1B *1.2-1.5
6 |B *1.5-1.8 SP 97 1 0 300
7 B *1.8-2.1
8 B *2.1-2.4
9 B *2.4-2.7 )
10 |B *2.7-3.0
11 [ B *3.0-3.3 [
12 | B *3.3-3.7 SP-SM 91| O 300
LEGEND AND NOTES
B - Bag Sampls PF - Parmafrost Sample MV - Minivane UU - Unconsolidated Undrained Triaxial O - Organic Content
G - Gus Sample PW - Porewater Sample FC - Fell Cone UUp- UU Triaxial with Pore § - Salinity 1982 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
b Lt Nojee |, Dl ToDeser e SITE, BEAORT SEA
NR - No Recovery RC - Radiocarbon Sample RV - Remate Vane CUp - CU Triaxial with Pore
NS - No Sample Remaining Pressure Measurements
CD - Consolidated Drained Triaxial
Project Number: 101-3608 Reviewed By: P.Eng. vmenk of F

2143
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SUMMARY OF TEST RESULTS

Boruhule TEY ,_‘Mmh_mqmmmﬂm GRAIN SI1ZE DISTRIBUTION SHEAR STRENGTH CONSOLIDATION umm
2s N =2 g
o Depth Ground | 2 c 0.2 c Bulk | Liquid | Plastic Shear | Failure QWLA
N Sample Im m _in”_a-_ Usunlu:“ Temp, = .w v m nw Density —.H:... Limit Clay Silt Sand | Gravel Omc Strength | Strain _uc _un C. mem
Nunber |2 = e Phatoyr. 1%} el 1%} %) ) imgm'd)| (%) (%) (%) %) Gi\; (%} [um) Test (kPa) | (%) Cansistency | 1kPa) {kPaj HM
V-NERZ:23
1 |8 *0.0-0.3 CL 65. 41 ] 20134 |18 N“m|o 8 N
2 B *0.3-0.6 sP 98 1 0 300
3 B_. *0.6-0.9 RS N ]
4 B *0.9-1.2 I I
5 B *1.2-1.5 . Sp 98 | 0 280 |
6 B *1.5-2.5
7 B *2,5-3.5 -
| 8 B *3.5-4.4
V-NER2: 24
1 B *0.0-1.0
2 B *1,0-2.0 SP 98¢ 0 300
3 B *2.0-2.8
4 B *2.8-3.8 SP 98 0 200
V-NER2: 25 |
1 B *0.0-0.2 \ T
2 B *0.2-0.3
3 |8 *0.3-0.6 .
4 B *0.6-0.9 SC 44 40 19130 [17 | 53] O 170
LEGEND AND NOTES
- Bag Sample PF . Permafrost S le MV . Minivan UU - Unconsolidated Undrained Triaxial O - Organic Conten
M - nmw wm_.:”"n PW . _uoiss_u..w.mu”“__.n FC - 1-“_0”5.@ UUp- UU ._vluuxms_n““:r Pore " e s . mm_n_..:..< et Hmmm Oﬂﬂmxoxm mmoq.mnIanb_- m:.m H2<mMHHm>H~OZ
L - Liner Sample T - Sample Stored in Tube TV - Torvane Pressure Measurements TS - Thaw Strai
P - Piston mm:.nu_a w . <<uux”n m-:.!-. PV - I_oo::<u=a cu - no“c:nﬂomnuc..““n”.:an Triaxiat SG - Specific Quq”ii NERLERK m:.m. BEAUFORT SEA
NR - No Recovary RC - Radiocarbon Sample RV . Remote Vane CUp - CU Triaxial with Pore
NS - No Sampla Remaining Pressure Measuraments
CD - Consolidated Drained Triaxial

12, 13

Project Number: __101-3605 Reviewed By: P.Eng. Page

2143
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SUMMARY OF TEST RESULTS
oior tr st ; >3_‘.m_ﬂ_mthmm GRAIN 51ZE DISTRIBUTION SHEAR STRENGTH CCONSOLIDATION ] rw.m_
» Dupth Unified | Ground fce R w.m €| Bulk |[Liquid|Plastic Shear | Failure Hmmm
Sample nm— m {motras) Soil Duscription Temp. m m m m Density | Limit | Limit Clay St Sand | Gravel cmo Strength | Strain 1u 1n C. YMHM
Numbr | 3+ * Satipe Phisto Classification (%) ic) {%) (%) mgm3)| (%) (%} (%) (%} % %) {umj Tost {kPa} (%) Consistency | (kPa) {kPa} MM
V-NER2:24 (continued)
.5 _*0.9-1.2
6|8 *1.2-1.5 i .
2. |B_ *1.5-1.8 N . N
8. [B *1.8-2.1 SC 44 40| 19133 |16 |51 ] Q 10
9 B8 *2.1-2.4
10 |B *2.4-2.7
| V-NER2: 26
1 |8 *0.0-0.3
2 B *0.3-0.5 CH 43 50) 30120 |49 |31] O 33
3 B *0.5-1.5
4 B *1.5-2.5 SM 87 (0 170
5 B *2.5-2.9
6 B *2.9-3.6 SP-SM 9410 220
LEGEND AND NOTES
B8 . Bag Samplhe PF - Permatrost Sample MV - Minivane ated Undrained Triaxial O - Organic Content N
G - Gas Sample PW - Porewater Sample FC - Fall Cons UUp- UU Triaxial with Pors $ - Salinity meN OﬂﬂMIOZm Dmo.ﬁmﬁIz:”Ex SITE Hz<mm.ﬂ~m>._.~02
L - Liner Sample T - Sample Stored In Tubs TV - Torvane Pressurs Maasuraments TS - Thaw Strain
P - Piston Sample W - Waxed Semple PV - Pilcon Vane CU - Consolidated Undrained Triaxial SG - Specific Gravity NERLERK SITE, BEAUFORT SEA
NR - No Recovery RC - Readiocarbon Sample AV - Remots Vans CUp - CU Triaxial with Pore
NS - No Sample Remaining Pressure Measurements
€D - Consolidated Drained Triaxiel
101-3605 Reviewed By: P.Eng. Page 13 of 13
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2143



T Tedbpuz e

si-p1-zg 31V Gpoe- 181 "ON 8O

& 11 61| 8Y 6B 1T - | @9F -G0T  TWENE T T
& @1 17| 00 ves 8 - | GO -@8T | LUWNET T

&

g1 L1] @0 8% ¢ - | 08T -8 TdaNE
& 6 81| Bw 9% v - | W -@B  TRwET

1%) (%) (%) (%) (u)

‘SN 39 ng |13AVHD| ONVS | LTS | AVID HIBWNN 108IAS
"NOILd1H0S3a _Hld3a = _ | 37oH3yos | .
SAYLIWITTIN — 3ZIS NIVHD
0s 0Z 0L 0§ 0z 0L S0 o 10 SO Z0° 100 SO0 Z00° 100" 5000°

HITTIVYWS IN3IOJH3d

PO SR AR 7Y R QL A 1 v= g=0l= =0z 0E=0p= 0:9: 061: ooz:— - - aot
$3Z1S IATIS AYVANVLS 'S'N

3sHV0D |  3INI3 [3sdvod]  wniaaw | ENE)
TIAVHD anvs s AV

$710S 40 SISATTVYNY 3ZIS - 3131LHVvd

- - ' . - R Lo g™ H



e N

gi-11-28 3.1vd cage- 181 "ON €Or

!
-3 ;
Ve &

- -\ g wee 8T vvE @t -09B 0 eUENE T

) % G | ) () HIGWNN e 1
7SN 29 no TIAVHD| ANVS L731S AV q0891AS d

' NOILdIYOS3a Hld3a 370H34H0s8 >

i

SIHLIWITTN — IZIS NIVHD S
0S (¢14 oL 0'S (o )4 ol S0 [Al] 10 SO’ 0’ 10° S00° 200 1000 S000°
. R - - T T T - T —T

0

.
ot }

0c

s

oy

0s

N

09

HITTVINS LN3JH3d

......................................................................................

“lot

.......................................................................

08

L] .
TE .0 b 2y Eg v=  8-0l= 9l=0z= OE=0v= 09= 00l=  QOZ=

$3Z1S 3A3IS AHVANVYLS 'S'N

3SHV0D anid  [3sdvod] wniaaw | ENE, J AV1D

T3AVED aNvs 118

ST10S 40 SISATYNY 3Z1IS - 371011HVd



c1-g1-¢§  3.1vd _ GBYE- 1081 fON aor

& 11 e2| 8w L6 €T - | BT -GEE  WNET |

& 6 ET| BB 2 8T - | BT -@T  WWNET T
& 21 ve| @v ovEs 9T - | @87 -8 eaNE
ds II 52| 8D 185 81 - g6 - 89" 2’183N’8§_——— _

!
(%) %) (%) (%) L
98N 29 ng |13AVYD| ONVS | 1TIS | AVID () HISANN \ J

: JO8INAS
NOILdIHIS3a . Hld3d 370H3409

SIHLIWITTIN — 3Z1IS NIVHD . . j

0s 014 ot 0] 0'c o4 S0 co 10 el co’ 10" S00° ¢00° 100" S000° =

HITTIVINS LN3DH3d

DS SR AN A U S0 A ST v= 8= 0l: 9i:QZ= 0€=0v= (9= Q0i= oot

S3ZIS IATIS AHVANVLS 'S'N

1
|
¢
)
1

i

3syvod | 3NId [3sHvod]  wniaaw | INId
TIAVHED anvs s AVID

ST10S 40 SISATTVYNY 3ZIS - 31011HVd



61-11-¢8  31Vd

Ggge- 181 "ON 80P

051 - B

- | ep T g2 6 g

B9 9B €2 U 6T -ge®  EMNE T

(%)
TIAVHD

(%)
anNvs

' NO!LdIHOS3a

(%)
17s

(%)

AVID ()

d439WNN
310H3H04

SN 30 no TO8INAS

H1d3d

SAHLIWITTIN — IZIS NIVvHD _
S0 20 10 =10} zo 100 S00° 200" 100" S000°
; . I [ - I
; . - o

0's (x4

0s (014 ot

......................................................

0 DS AR P

0s

09

HITTIVINS LNIDH3Id

oL

08

06

8z 0tz Yl QZ: QL= 0v=
S3ZIS IA3IS JHVYANVLS 'S$'N

wnigaw |

anvs

VE Tyl Lty Ll g te 09= 00Ls  002= oot

3sgvod | 3NId
T3AVHD

3sHVOD INI4

171S

AY0

ST10S 40 SISATVYNY 3ZIS - 371311dVd

I

e o 2
| ORv—]

-

[N




|

cI-gi-¢8  31vd G@ge- 181 "ON gor

&S | 6. 87T BB EBG L - 6L -S° o EFENT®T L
: : : : : K
{%) %) {%) 1%) R
‘98N 29 ng [13Aves| anvs | LS | AvID () HISNNN 109NAS ) ]
NOLLdIHIS3a HLld3a JT0H3 Y08 o
R
SIHLIWITTIN — FZIS NivHD J '
[0}¢] (+74 oL oS oz 01 S0 0 L0 ={od 0’ 10" S00° 200" 100 S00Q° 1
- | . " I A i 1
: : 0 T
. -4
B I P Ol N
o174 ]
0ot o ’]
m .
T ]
(] ol
....................................... o m _
2
— 1
| - o 3
0Ss z j
>
- [ :
..... 09 [l
m 1
T S
0L o
08 ]
06 4
PR S AN AL S S PN = 8=0l= 91=0Z- 0C=0p> QY= 001~ 002 = oot

S3ZIS 3A3IS AYVANVLS 'S'Nn

3s4v00 | 3N [3SHVOD]  WIQIw | EDTE
JIAVED anvs 1S AVIO

ST10S 40 SISATVNY 3Z1S - 371011LHVvd



81-11-¢8 EIJ.V(] ,

cege- 181 "ON dOor _

- - 8. L9 1'% ¢CBY| ©6E - OLE b SCHIN A
(%) {%) (%) (%)
‘8N 29 no T3AVHD| AGNVS 1S AVID () H3I8aWNN T09INAS
NOILdI¥9S3a H1ld3d 370H3 404
SIHLIWINTN — IZIS NIVED
0s oc oL 0's o0 0t S0 20 L0 S0° 20’ 0”800 Z00° 100" S000°
- T~ - g T T ] B - I 0
........................................................................ ot
........... 074
...................... oe v
m
o)
; (@)
10y m
2
-
(%)
0S =2
>
r-
09 r
m
o)
oL
08
06
LE 2 ..i,,L .:1..ng..cl..ng b= 9;“01= G1= 02= Q£= Ov= o§= 00t = ooz;- oot

S3ZIS AIIS AHVANVYLS 'S'N

3sHv0od [ 3N

3s4v0d|  wniaaw |

3INIS

13AVHD

anvs

171s

AVI1D

STI0S 40 SISATTVNY 3Z1S - 3710114dVd

| NSO |

[

[R—

e



SPgE- 181

Hs-ds
&

87

6
871

R

op-60-28 I1vA

166 6

g9 176 68 -

By -82y

@0 - 008

foNaor.

PRANA
L E L —

'$'n

7o) n

(%)
1
9 3IAVHD

(%)
anNvs

(%)
1S

(%)
AVID

NOI1diH3s3a

{w)

H1ld3a

438NN
370H3HOS8

TOGNAS

os

074

oz 0t

SIHIIWIMTIW — 3ZIS NIVHO

S0

{0

o’ S00°

z00’

t00" S000°

o's

(A

I

S0

——

1

0

ot

oz

og

ov

0s

09

0L

o8

06

LB LT LS b Ll LBy v

8= 01- 9t=0Z~ 0E=Qp=

Q9= 00i=

S3Z1S 3A3IS QBVANVIS'S'N

00Z=

oot

ASHVYQD

JIELTE

3SHVOD|  wWniaaw |

ELVE]

T3AVHD

aNvVs

17118

AVID

HITIVINS IN3DHId

S710S 40 SISATVNY 3ZIS - 37011HVd

-



}
I
St
1
1e-s8-28  31vdQ cgge- 181 _"ON €OF
iy
21
»
S
- - @8 L€ L8 98E| BYE -@87C - VQHBN'AE
% | w0 | @ | () HIGWON
38N 29 no J3IAVHED| ANVS | L17IS AVID JOIINAS
4048
NOILdIHdIS3a H1d3a 3T0HIHO0
SIHIIWITTIW — FZIS NIVHD !
0s oz oL 06 o0z o0t €SO zZo 10 =lo) Zo° 10" S00° z00" LO0" S000° 3
T T - : T l o ﬁ
................. e P P et N
1
0z .
e x© "“’?
3 -3
............. ov m
z
poer}
. w
>
r
..... 08 r-
m 1
o ‘
oL
....... 08 1
06 !
S : : 00t
PSSO AT BN S A AN v= 8=0l= 91=02- 0£=0v= Q9= QO0L= 00z
S3Z1S IA3IS QUVANVLIS SN
o T
3sHYOD | 3Nid  3SHVOD|  WNIg3w | ERIE 111s . AV'IDJ
T3IAVHO [ anvs

STI0S 40 SISATVYNY 3ZIS - 31J11HVvd



dS

e1 B

ap-gp-28 3.LVA

656 17

coge- 181 "ON gdor

GRZRINA T T T

17 - goc -9a3¢t
Ws-d5: G671 €€| 80 6%W 1L - e -OyE - SRUNN
dS 6° 91| 8B 266 8° - 2" -@Ey. . SRHAINN
(%) (%) (%) (%)
5N 29 ng |[13AVHD| GNVS | LUS | AVID () HISANN JO8SWAS
‘ Eel:!
NOILdIHIS3a H1ld3a 310H
SIHLIWITTIN — 32IS NIVHD
05 0z 0L 0§ 0z oL S0 z0 10 &0 Z0© 10" S00° Z00" 100" G000
T - - L 0
........ ol
1oz
-joe ®
bl
O
ov m
2
-
. w
........ 0S g
_ >
: r
....................... 409 -
m
............................ : ot
S N S T S 08
7|¢
Y AV 2 06
[
7 ..
v S oot
TE LTS b g LS kg V= 8-01= 9i= 027 0C=0v= 09- QOt= Q02=
S3ZIS IAIIS AHVANVYLIS SN
T
3SHVY0D | 3Nid  [3SHVOD|  wniaaw | anNId 171S AYVID
T3IAVHD | anNvs

ST10S 40 SISATVNY 3ZiS - 3710114Vvd

woue -

R

[

[

¥

y



re-68-28 ILVA

B9 99 87 QS

cgee- 181 "ON 9O

SN

$3ZIS 3AIIS AHVANVLS 'S'N

asgvod [ 3NI3

E R CETI EE

J3IAVHD

anNvs

1718

AVIO

- - E°T - 16
(%) (%) (%) (%)
T 29 ngy |13Avuo| anvs | 1lis | AVID () HIAWAN | oWAS
HO8
NOILdIHIS3a H1d3d 310H3
SIHIIWITTIWN — 3ZIS NIVHD

05 0z o 0% 0z 01 &0 zZo 10 SO zo© lo° S00° 200" 10O S000

T T S E— — ! 0

.................................... oL

0z
....... OE -o
m
o
o
O m
=
—
..... . w
os 2
>
r
09 r
m
o o)

.......... o

...... o8

06

I : 00t

YA SN L S N 1 - Lz 0Ol Y. QL 0L+ Op- 09 0L 002 =

ST10S 40 SISATVNY 3ZIS - 31011LHVd

v VYOuUL -

]
{
i

IR
R IR
L
b

N
o,y
Lo H
;" §
i I
P
S
sod
ek
s Y
i
i .
R J -
|
5 -
. '"1'
i
‘o
™
Do
A

R



9p-gp-e8 31vVA

cpge- 181 'ON gOr

ol st

)
——

P

B9 978 1 T gz AN — —

I - A
- - ew oem U - | RE -@T 9RWNAT T
- - | v oewe LU - | RT -0 GRWNA U

& 11 gT| pB 8w 2T - | M -00W . QRANNT

(%) (%) (%) (%) ()

13AvHO| anvs | LS AV1D H38WNN

2SN 2D ny T08INAS

NO1LdId2S3a

HLd3a

370H34049

0s (e14 ot

0's

SIHILIWITTIN — 3Z1S NIvdD

0c 0L .50 20 1’0

20’ 10" S00°

¢00° 100" S000°

.

0

ot

‘1oc

- {og

ov

0s

09

0L

o8

06

I TN

a2

e

g=01= 9Lz Z= 0€=0v= 09= O001= 002 =

$3Z1S IA3IS AHVANYLS 'S'’N

001t

3sdvod | 3nid

3syv0d]  wnigaw | anNtd

T3AVHD

anNvs

171s

AYTD

HITIVIANS IN3DH3d

STI0S 40 SISATTYNY 32ZIS

- 3710114Vvd



cgee- 181 "ON gOr

126828 31vd _

-.| 87 €9 88 65 &7 -6

QAN T

J3AVHD

aNVvs

171s

AVID

(%) {%) (%) (%)
'O-S'n oo no TJIAVHD| ANVYS 171S AVYID (w) HIBNON JO9NAS
NOILdIHIS3a Hid30 310H3HO4
SIHLIWITTIN — JZIS NIVHD
08 0z oL 0OS o0z Ot S0 zZ0 10 so’ Z00 100 SO0 ZOO' 100 S000
' — — T — T — T

— ; . 0

s ot

........... . OZ
0t ©
m
=
o
...... or m
z
o]
w
s Z
>
r
......... 08 r
m
=

oL

08

06

P A A S v 8: 01~ O01-0Z~ UE=Ov= QY- 00l=  00Z= oot

S32Z1S 3A3IS AHVYANVYLIS 'S'n
3sdvod [  3Nid [3syvod]  wniaaw [ EDE

ST10S 40 SISATVNY 3ZIS - 37101148Vvd

[—1

[SERENENY

[

[

y
[



GB3E- 101

"ON gor

el R

o d

sg-8p-28  31VA

& 1T 61| 80 88 8T - | BV -99F  LTWNATT

& €T L7| 8 1S 67 - | BRE -¥LT  LTWNA T T

& 01 €2| BB €U L2 - | UET -08T  LRANAT T T

6 @1 91| 8@ L9 €1 - | egT -1 LA |

pee 6T - CmR -0

(%)
anvs

NOILdIY0S3d

& 1T e LN T

(%)
TIAVHOD

(%)
1718

(%) .
AVID

{w)
H1d34

439NN
3T0H3408

os’n 20 no

TOANAS

SIHIIWITTIW — 3ZIS NIVHD

0s (074 ot a’s o¢c 0Ot S0

SO’ Zo’ 10" s00 ¢00° 100" S000°
: 1 1 0

o]}

oz
ot
oy

0s

- 109

H3TIVIAS LN3DH3d

~loe

..... ....... O . . .. 08

g 01z Yl=QZ.- 0E=0v= 09= 0Ol
S3ZIS JAIIS AHVYANYLS ‘SN

TE Ll Vg Ll ¥y v 001

00z =

3SHY0J | 3NId
TIAVHO

3sdvod]  wniaaw |
anNvs

ELYE]

171s AVYIO

ST10S 40 SISATVNY 3ZIS - 370114Vvd

R——y

A v K [
v N |
——— . L ol R



vrs0C &

gp-gp-¢8  31Vd cpoe- 191 "ON gor

& L0 82| Bw 8 21 - | Y -9 gRaNaA T T
& 6 ST| BT SE S - | @To-T  8RMNA
& 8 gzl 0w WL 8@ - | U -5 BRANAT

(%) % | (% (%)
35N 29 ng |13AVYS| aNvs | LWS | AVID () HIGWAN

' NOILdIYOS3a H1d3a 3710H3HOS

JOGNAAS

SIHYLIWITTIN — 3ZIS NIVHD .
- 08 (e14 o] 0's oz 0t S0 A 1’0 SO zo’ 100 S00° ¢00° 100" S000°
- T : F 3 I 1 i

e - } . 0

ol

or

oy

Livaolidd

0s

09

HATTIVYIS INTIDYAL
HRE AN

oL

08

06

JE T boPe LBy P TERT 02: 0€=0v= 09 Q0L+~  002- oot
S3ZIS IAIIS GHVANVYLS 'S'N

3sYV0D | 3NId  [3SHVOI] WniaIw | 3N
I JIAVHED anvs LS AYTD

STOS 40 SISATTVNY 3ZIS - 3710114Vvd



22-63-28 31vd

B9 661 17 09

cage- 181 "ON 9Or

L3N A

[

- - gv°1 -82°1
(%) (%! (%) {%)
SN 39 ng |JIAVHD| ANVS | LIS | AVID () H3ENAN TO9NAS
: ' T0H3H0d
NOILdi4053a Hild3a 3
, SIHLIWITTIN — 3ZIS NIVHD
05 0z oL 0§ 0z 0oL S0 Z0 10 SO Z0° 100 SO0 Z00" 100" S000°
1 1 I T . 0
1ot
...... ' oc
ot
m
=
0
oy m
P
purt
(723
,,,,,, 09 g
>
(o
08 r
m
-
oL
08
06
. S 0ol
S A AP B R R SR O v- 8= Gl Y- 0Z= 0€=0p=x Q9= Q0L 002~
$3Z1S 3A3IS GUVANVLS 'S'N
v0o2 3N| 3ISHVOD|  Wwn !
[ 3sy | 4 s | FE I ETE 11s AVID
[ T3IAVHD anvs 1

STIOS 40 SISATYNY 3ZIS - 3710114Vvd

'

b

L.



12-68-28 31VvVd cege- 191 "ON dOr
- - B €2 SBY 275 BYE -6BCE 8 suM A
(%) (%) (%) (%)
‘58N 29 ng [13AVED| GNVS | 1WS | AVID (w) HISNNN LOBIAS
NOILdI¥S3a Hld3Q 370#3408
SIHLIWITIHAN — 3ZIS NIVHD
05 0z oL 0% 0z oL S0 zo 10 SO Z0° 100 00" zoo 100 S000°
; I T T L 0
....... oL
0z
e w
m
b
o
ov m
2
—{
s £
>
~
03 r—
m
-
...... oL
08
: 06
_ J . e oot
PSS AN -ATS P ERL S TN S v= g=0t= 9l 0¢g- 0€=0r= Q09 001 00Z =
S3ZIS IA3IS AHVANVLS 'S'N
3sdv0od | 3Ntd [3suvod] wnigaw [ 3N
v
TJIAVHD anNvs 171Is AVYID
ST10S 4O SISATVYNY 3ZIS - 3T0114Vvd

[

e nd



0

cgge- 181 'ON 800

3

81-11-c8 ELVG .

168" -

BT -7 BN T

dS 6° ¢l
(%) (%) (%) (%}
‘38N a9 ng [13AveS| anvs | 1Tis | AVIO () HIBAON - amAs
NOILdIHIS3a H1ld3a 370H3HO8
SBH.J.BWI'ITIW — 3ZIS NIVHD
05 0z 0L 0% 0z 0L S0 Z0 .10 SO Z0' 100 SO0  Z0O' 100 SO0
I I I 1 — ]
— _ 0
ot
0z
0
m
X
(9}
or m
z
-
[%2]
os g
b
r
08 r
m
e
¢
08
06
i s t= 8- 0lZ 9= 027 0E=0v= 09= 00l 00~ oot
S3ZIS 3A3IS AUYVANVLS 'S'N
3s4v0od [ 3N13 [3SHVOJ[  WNIg3w | INIS .
TIAVHED anvs AVTO

ST10S 40 SISATVNY 3ZIS - 37011HVvd

[
———

o ca
[

et



gp-gp-28  3LVd

W-ds €T 22| @1 e 8% -

&S 6" L] 8@ S8 ST -
& 6 61| 0T W B9 -

& 6 9T| 00 BB TT. -

Spge- 181 "ON gor

LS - B7'S 6=a=aaN=A§——

@Yy - 97 . BRWNAT T
BIE - LT BRANN

BFI - 060 —- BN T

(%) (%) (%) (%)
JIAVHO| ANVS 17IS AV10

‘oSN | 99 noy

(w) ‘H3gWNN
. TOgNAS

NOI1Ldidds3da

H1ld3d 370H3Y09

SIYIIWITTIN — 3ZIS NIvHD -

- 0s oc ol (<] oe o't S0 0 L'0

Go’ co’ 10" S00° ¢00° L00° SsoQo

L -

= B T. 0

o oL
0z
o
e | Op
. - 0S

- 109

H437IVIAS LN3DH3d

oL

08

06

DUR SOV A AT SR Y S A v= 8- 0l= 91:0¢= 0E=0v= 09= 0OO0L~ 00l =

$3Z1S IA3IIS AHVANVLS 'S'N

ool

[3s4v0D | 3N [3SHVOQ|
[ T3AVHD |

wnigaw | NI
aNVvsS

171s AY1D

ST10S 40 SISATVNV 3ZIS - 371011LHVvd

PN

b - oa

N

g
—iad



e-bp-¢8  31vd

- @D 8%l OEE §US| BEE - BIE

cpge- 181 "ON 80T

6 24N A—“"

S3Z1S IAJIS AUYVANVYLS 'S'N

3syv0d | 3N

3s4v0d] WNiIg3w | EE]

T3AVHD

AaNVvs

L71s AV1D

(%) (%) (%) (%)
¥Sn 29 n9 TIAVYED| AGNVS 171S AV1D : () . 438NN JOEWAS
. T NOILdIYOS3a Hld3a ITOH3IHOS8
SIHLIWITTIN — IZIS NIvHD
0s [o74 ot 0's oz ot S0 [A) 10 S0’ [Ao) 10’ S00° 200’ 100" S000°
1 1 - i L I 1 0
............... oL
...... oz
og ©
m
o
----- ot m
2
-
(7]
0s 2
>
09 r
m
o]
........... oL
08
............. 06
TE LT Ll T e g ve 8= 0l= 9lz0¢ OE= Q= 09 QU= 00Z= ool

b ad

STHOS 40 SISATYNY 371S - 3710114HVd

. 1
(
[eS—

——

e



r
g1-11-28  31Vd cgge- 181 "ON 800
ol
I
L 3
SNy
3
; % f z : ; L
e T - 1Be 9 LB LWEl GE™ -08B - TTYNGA [
0y — ' ’ l
(%) (%) (%) (%) ‘ o
‘55 29 ng |13AvVED| anNvs | 115 | AVIO (w) S| HEENON  AS :
NOILdIHOS3a ) HLld3d ITOH3HOS )
’ SIHIFWITTIW — 3ZIS NIVYD
0s 0z oL 0% 0z 0L S0 0 10 SO Z0° 100 SO0  ZCO' 100 SO0 DT
A’ 1. T g T —T : 1
: : R 0 o4
o
oz
/»;-t 0e ‘} '
m
T L
)
ov m
=
=
172]
0s 2
>
-
09
m
o .
oL waid
08
06
- — L - oot
TE Lo bV < Ee v 82010 9i= 0z 0~ Cyr 09~ 00L- Q02+
S3Z1S IAIIS AHVANVYLS 'S'N
| pa— T
T 3s8v00 | aNi3__ [3SHVOD]  WNIgaw | AN ,
| 13AvHD anvs 1718 AV

STIOS 40 SISATVYNY 3ZIS - 373114Vvd



go-sp-¢8  31VQA GBE- 181 fON aor |

HS-dS €1 €| 08 L’VB €% - g8y -087y 1% ‘HHN‘AE_'—
dS €1 61| 878 6'96 Ty - gy -B88¢€ 1132 3N A—— T
WS-dS: €71 12| 870 9’76 6% - Bee -@8°C 113N A— -
WS-dS . 27l ge| 870 ’776 8% - @'c - 0@ 'I‘ 1132 24N A """

& - 21 61| 8B 26 BT .~ | @87 -@ET RN

(%) %) %) w | T
‘5N 29 ny |12AvHS| aNvs | LS | AVTD ) H3ANON

' NOILdIY¥OS3a H1d43Q 3T0H3HO8

TJOGNAS

) S3IHIIWITTIN — 3ZIS NIVHO )
0s (34 ol 0's o'eC o't S0 [AY 10 S0’ o’ 10" S00° 200" 100" S000°
- - . ] i — ] ! T 0

e e e o e
______ _____ R R | // N R R 0z

e S | R 1 /[ . oz
T o ..... / : . | B L N e
| = I ,. ; e L T A
- B Y /£ S N S P

. ........ . I g R = oL

H3TIVIAS LN3DJH3d

o O ERE ......... e S o Sl -. - los

......... Lo S 06

TE Z.Lb abaPg T, By b=  8z01. Yiz02= OE=0v= 09= O00L= 00Z= oot

$3Z1S IA3IS AYVANVLS 'S'N

3sHv0D | 3NI4 [3sHvVOd[  wniaaw | antd
TIAVED anvs 1118 AV1d

ST10S 40 SISATVNY 3ZIS - 31011LHVd

L ;.:;}
e

[ S—




AV
[R—)

1-11-28 31va Spge- 181 "ON 90

.

~ - | w® VW 68 8% W -85 AN

(%) (%) (%) %)
‘SN 29 nn [13Aves| anvs | LS | AVID fw) H3IBNNN

: T0SNAS
NOILdIHIS3IA H1ld3d 370H3408 .

SIHLIWITTIN — 3ZIS NIVHD ' : L
0s (014 ot 0'S oz oL 50 zo 1o 5o Z0° o 500° 200" 100" S000° .
|

- - I T — o

o1

- / 0¢

ov

108

H3ITIVIAS LN3DH3d

| R S o D L A

e e - B o e . Lo . i . IR oL 4 ‘ .

.. . ..... e . , .......... U IO I , - , | ..... | , RS S . s 08 . ?
L ; : L f SR : o o -

DB LTl L g il By vz 8=00= 91=0Z- 0€=0v+ 09- 0Ul=  00Z= cot
S3Z1S 3A3IS GYVANVYLS 'S'N

3s4v0d | 3NId 3sHVOD]  WnIaaw | ENE]
FJIAVHD aNVsS

171S AVID

ST10S 40 SISATVNVY 3ZIS - 3701LHVvd



1
SRS

y1-g-z8 3.1Vd cpge- 191 "ON 8OF
dS g1 LT\ 88 .68 ST - GI°E - B67%¢ ARAEE
%) %) (%) %)
58 29 ngy |13AvEs| anvs | 1S | AviD () HIBAON | awas
" NOLLdIHOS3a H1ld3aQ 3T70H3HO09
SIHLIWITTHIN — 3218 NIVHD
0s 0z oL 08 0z oL S0 0 10 SO 0 10 SO0 ZOO' 100 SOOI
1 — T : T I T ,
: D
________________ .
02
s}
N (9}
.......... Ly m
z
-
....... AC‘S f£
>
T~
............... we =
m
s}
.......................... oz
cae
.................... 086
PR N AN Y ..‘l,.V-z_' PR, I'& 8= 0Lz 91z 02= 0€=0v= .O.9= 061: OOZ" coot
S3ZIS IAIIS QHVYANVYLS 'S'N
3SHVOD | 3NI3  [3SHVOd]  Wnigaw | EINIE]
1IAVED anvs 1118 AVTO J

ST10S F0 SISATVNY 3ZIS - 3710114 Vvd

PR—

—

E———

g



|
P

[

1-gg-z8 31VQA cpee- 191 ON 80T

1
‘S
©d

' -] ew oew oew - | e -s0 i._€1=z=aaN=Ai """
- -] ew 1w oew - €T - 18 EIRWNA T

.
(%) %) (%) (%) B

2SN 29 nj T3IAVHO| ANVS 171s AVD (w) HIFANN T09WNAS
NO!Ld14253Q H1ld3d 370H3408 _

SIHLIWITTUN — 3ZIS NIVHD
0s oz oL 0% 0z 01 g0 zo .10 =10} zo 10°  S00° 200" loo° S000° o !
—L ' I : I — : - I o T
. . . . .o R g - e d
01 S |
o
—d
oz <4
0E N
m G
] 24
0
ov m
2
-
[72]
s 2 )
>
r
0%
m
m Con T
oL e
............. 08 o
i
A 06
=l oot
YA AN N W ST AIIR 1 v 801> 9= 0¢= 082 0= 09z Q0L 00Z =
S3ZIS IAIIS AHdVYANVILIS 'S'N
3sd4voD |  3nid_ [3sdvod]  wnigsw | 3INId

AVID
J3AvED | anvs 1118 X 1

ST10S 40 SISATYNY 3Z1S - 31011 HVd



Ggge- 181 "ON gor

[1-g¢-28 31vQ

89 615

12 - | e -

0'S

0z 0t

G0

A 1’0 SO° [43 10°

s 2T 87 AT (L —
(%) (%) (%) (%)
osN 29D ny [13Aves| anvs | 1Hs | Avio (w) Y3EWNN LOHNAS
' NOILdIHOS3a H1d3Q 370H340d
SIHLIWITTIN — 3ZIS NIVHED

'T:::

200" 100" S000°

| 0L

oL

oz

og

oY

10s

09

H3TTVINS LN3OH3d

106

PR SO A 2E L S /2 R AT - 7]

v=

8=0l= 91=02= 0'!:3017-‘- '0:9: O;Jl‘—' OOZ= .
$32IS 3A3IS QYVANYLS ‘SN

ool

3SYV0D | 3INid

3SHVOD|

wnigaw |

NI

TIAVHD

aNVvs

171s

AY1D

STI0S 40 SISATVYNYVY 3ZIS - 371011dVvd

Y V9

Vi s

[T
-

hod



CpgeE- 181

g1-11-28  31vda _

‘ON 80r

(e

WS-dS : €1 ¥%2|°'B@. 1°¢€6 69 - 3 -8y 9T 324N A
(%) (%) 1%) (%) Zv
N 29) n9 13/\VHSJ anvs | Lis | A1 () HIBWON | Camass
NOILdIH9S3a HLld434 3T0H34H09
. SIHLIWITTIN — 3ZIS NIVHD
0s 0z ol 0§ 0z 0L S0 Z0 10 SO Z0° 10" SO0 Z00" 100" S000°
’ — - T T T 1
0
ot
oz
ot T
m
o)
o o
oy m
2
-
w
s 8
>
-~
....... 09 = |
m
pe]
oz
......... 08
06
i __ .
AT IR [ 82017 4tz 0¢~ 0E= 0t Q9 001=  002: 0ot
S3ZIS IATIS AHVYANVYLS 'S'n
3suvod | 3NId ]3sHv0d] wWniaaw | 3INI4 [
A3AVHD anvs 1S AV

STO0S 40 SISATVNY 3ZIS - 37121L4Vvd

r
[EPTTNET ]

Wazeninrmd
'



(1-88-28 31vQ

cpge- 181 "ON g0 |

dS €1 g2| 89: 266 8% - peE - 28" g1 %2 YN A
(%) (%) (%] (%)
Sh 29 no [13AvH9| anvs | 115 | AVID ) HIBWON | aAs
' NOILJINOS3a Hi1d43Q 370H3408
SIHLIWITNN — 3ZIS NIVHD
05 0z oL 0g 0z Ot S0 zZo 10 SO zo© ' S00° Z00" 100" S000°
T S T ] T,
PR oL
oz
,,,,,,, . 08 ©
m
el
) ) o
....... oy &
2
-t
w
os 2
o >
L. ~
............................ i log E
m
-
................................ oL
c o8
[ SR AU NS S R B S L XY v= 8= 01= 9l=0Z= 0E=0v= (8= Oéli 00zZ= oot
S3Z1S IAIIS AHVYANVLS'S'n
3s4v0d |  3NId |3sHv0D  wniaaw | anid
T3AVED anvs 1118 AVID

ST10S 40 SISATVYNY 3ZIS - 37101.4Vvd



GpgE- 181

5-d5

v

b

L1-80-¢8 EIJ.VG _

B8 €% LT -

g0 ¥Y6 8% -

ec’l

e -22%¢

-a¢”

'ON 90r"

(12N

AL F a—

'$'n

20

no

J3IAVHO

%) (%)

anNvs

(%)
171s

{%)
AY10

' NOILdIY2s3a

{(w)

H1d304

dH3gWNN
3TOH3HOd

TOSWAS

0s

oz ol 0's

SIHLIWITTIN — 3ZIS NIVHD
0z o't S0

(A

1’0

=

[4o 1g° 500

Zoo° 100" S000°

s L

0

ot

14

ot

ov

-1 0S

09

oL

08

06

T

b=

8= QL=

$3Z1S 3A3IS AHVANVLS 'S'N

9= Q= QE=0vr =

09+ 00L=

00 =

3s¥vOIo

IELTE

35HVO0D)

wniaaw |

INIL

T13IAVHD

anvs

171IS

AV1D

H3ITIVINS 1N3OH3d

ST10S 4O SISATVYNY 3ZIS - 3710114HVd

N

4

|
|



L1-11-28  31LVda cpee- 181 "ON 80r

- | 8w s 9w 9| @ -@B o SURAENA T

(%) %) (%) (%)
39N 29 no [13AVHD| aNVS | LUS | AVID ) HIENON 1OTINAS
NOLL41499530 Hid30 370H3d08
SIHLIWITTIN — JZIS NIVHD
0s 0z oL 0% 0z 0L S0 Zo .10 SO 00 100 S00 200" 100" $000°
T —T — . — T 0
ot
0z
: oe
m
e S
0
...... S or m
Z
-
w
s 2
>
[ 3¢
........ 09
m
X
oL
eirerengaie een waaba . T T R 08
06
L
PSS AU B QL AP A Y v 8= 01 Y1=0Z= 0£=0v= Q9= Q0L= 002 00t
S3ZiS IAIIS AYVANVLS 'S'N
3s4v0d |  3NId [Bsuvod]  wnig3w | ENE
J3IAVED anvs s J AVII ‘

STOS 40 SISATVNY 3ZiIS - 3712114Vd



ORI

i

g1-88-¢8 31vd A%~ 181 "ON gor G

A

3
B
o
i dl

& 2T 61| 88 6% 1T - | [SF -5 STTWNA
& 6T 6| 8 16 6 - | (& -@  sTRWNAT |

(%) (%) (%) %) (w HISWAN g
SN 29 ny AIAVHO| ANVS L171s AV ) J08NWAS —_;
NOILd19953d Hld3a 370H3Y09

SIHLIWITTIW — IZIS NIVHD
Q0s oc ot 0's (Or4 o't S0 A L0 S0’ co’ L0°  S00° ¢00° 100" S000° 3

Ce ; ST EE oL

-| O

0s

09

HITIVIAS LN3OH3d
i

oL

2o

08

‘| 06

AT pe 8z 0l= 91z 0Z= OE= Op= 69: e 0ot
S$3ZIS IATIS AHVANYLS 'S'N

3sHvod | 3Nid [3syvod]  wniaaw | EINE
J3AVHED anvs 1S AVID

ST10S 40 SISATTVYNY 3ZIS - 371011HVvd

e



s 2T

(p-83-c8 I1vVd

62| 80 1%6 67 - | KT -8
92| 87 S ST - | T -®

ggee- 181 "ON gOr .

BL UMK ©°

B1 %2 3N A

S$371S IAIIS AHVYANVYLS 'S'N

3SHVY0I aNId

3sHv0d| wWnigaw | ETNE

J3AVHD

aNvs 1718

AY1D

(%) % | (% (%)
950 59 ng |[13AvHS| anvs | Lls | AVId () HIBWON 1 aAs
NOILdIHIS3a N H1d43da 370H3HO8
SIHLIWITTIW — FZIS NIVHD
0s 02 oL 0§ 0z Ol S0 Zo 10 SO Zo' 100 S00° 200" LOO' 5000
7 — T T —— [ —T—,
oL
......... 1oz
...... 0s
m
o
o
or m
Z
-4
........... (2]
os 2
>
r
I IS S ST Uy AN SO SO DS SO 09 r
m
o
Vodi | or
........................ 08
............................................. 06
. 4_,f_'_" H
PR S AN B I S L B v g=0l= 9l=0Z= 0£€=0v= 09= O0O0L= 00Z= oot

STIOS 40 SISATYNVY 3Z1S - 37011LHVd

———

e

P



Wsds 1T
s 2T

6°¢
87

L1-88-28 31Vd _

98 0% BT -
B9 W ST -

Spse- 181 "ON gor

W -812 za=z=aaN=A§ """
g5 -S1° ERRAUWA T

'8N 30

no

(%) (%)
J3AVYHO| AGNVS

(%)
ims

(%)
AVID

(w) 439NN
JTO09INAS

" NOtLd1"Os3aa

H1d3aa 3710H3Y0g

SIHLIWITTIW — 3ZIS NIvdD

0z 0L S0

0s 0z ot 0's

0

(]
-

SO’ 0 10°  S00° ¢00° t00° S000°

0
A T
474
ot
or
0S

09

H3ITIVINS LNJOH3d

oL

08

06

£

JOT AN SRS P R

,,P: 123

8x01= 9Y1=0Z- 0£=0v=

S3ZIS IA3IS AYVANVLS 'S'n

09= QOL-

00Z =

oot

3svod | 3INid

3s4v0D[  wnigaw |

INIH

TIAVHD

anNvs

1S AV1D

ST10S 40 SISATTVNY 3ZIS - 3710114Vd

I
I
3
A,



s e

Sp3E- 181

(1-8-28  31va "ON gor

-5 1T 22| BT BV 09 - | 9T -T2k

W-ds €T 12| 8B €W LT - | ST -S9°  RRANAT

{%) (%]} (%) (%)
J3AVHED| ANVS L71S AVI1D

' NOILdIHOS3a

(w)
H1d43a

H3IgWNN
310H34HO04

‘o's'™n 20 no JOdWAS

SIHLIWITTIN — JFZIS NIVHD
0s [o14 ol 0's oz o't S0 fAL] [N¢] SO Z0° 10°
- | R . | I : .

S00°  200° 10O S000°
' — ' —o

101

oy

e . oS

09

HITIVIAS IN3DOH3d

0oL

e e . : : e . PR L . . 08

06

8=01= 91=0Z= 0€=0v= 09: 00l oot

$3Z1S IA3IS AHVYANVLS 'S'n

wnia3aw |

anNvs

AT v= 00Z =

3sSHV0d | 3NI4
13AVHD

3s8v0D| EINE

171S AVID

ST10S 40 SISATVNY 3Z1S - 31014HVvd




epe0z A

et

-y
}
ci-11-28  31vd ca%- 181 "ON €Or
N | il
3 N
o5
: ; : Lo I TN
: .o : ao)
: ; . . -——-—- :;;I "
- - | 29 8% 8% ¥T 69T -05T TN @l
. . . ..... 3
KS 8¢ ¢9| B@: 898 E6. 6T Be" -4G1 123N *A ;
- - B8 2% ¥8L ¥°% Gi° -088 12 524N *A .
(%) (%) (%) (%) M
‘58N 29 ng |13AVHD| ONVS | LS | AVID () H3IGWNN 109NAS
" NOLLdIY9S3d H1ld3a BTOHBHOSv
SIHLIWITTIW — 3FZIS NIVHD
05 oz 0L 0% 0z oL S0 Zo 10 SO 200 100 S00° Z00° 100" S000°
—T T i | I
_ )
oL B
0z J"} :
ot v 3
o
. O
or m
2
-
0S g
>
- .
""" 09 r i
m i
el 3
| ;
oL ’
08 !
H
06
D T A A N B r /= 0\::_.!,:‘0.(;.—. ut...-z)p:. 09= 001 00Z = 00t
S3ZIS IAIIS AHVANVILS 'S'N
[ 3sdvod | 3NId [asuvod|  wnid3w | ELE
TIAVHO anNvs 1718 | AVTD ‘

STIOS 40 SISATTYNV 3Z1S - 371011dVvd



s L

HS-dS

¢’e
17¢

L1-8e-e8 31vQ

9 €6 89 -
g8 €6 LT -

W2 - €92

GL°] - &9°

GBIE- 181 '-ON gor

AR 1L V.
A4 L

RO D

20

(%)
nJ

TFIAVHED

(%)
anNvs

(%}

1S

(%)
AVIO

()

' NOILdIYOS3a

H1d43Q

43gWNN
JT0HIYO04

T IaINAS

05

0's

SIYLIWITTIN — 32IS NIVHD

S0

0

10

SO

co’ §00°

[4v[ep

100" §00G™-

e}

YA

C

H3ITTVIANS LNIOH3d

[w]
[24]
W

3SHV0D

v 8= 0t= 9=

0Z= 0£=0v=

$3ZIS AATIS AHVANVYLS 'S'N

09=

001

00Z =

oot ot

ERNE

Asdv0od|  wnigaw |

3INIJ

TIAVHD

aNVvs

171s

AVID

ST10S 4O SISATVNY 3ZIS - 371310 Vvd



£1-88-28 31vd cgge- 181 "ON a0r

bS5 1T % M 716 98 - | 99E -EET  RRAWNAT T
& 11 8T| 08 £ ro- | - 2NN T
& 21 61 0B 9% ve - | BT BT zewwa T

(%) (%) (%) (%)
350 29 ng |13aves| anvs | 1ws | avio () H3gwnN
H1ld3d 3710H3HO9

' NOlLdIY2s3a

109WAS

SIYLIWITTIN — 3ZIS NIVHO
05 0z 01 05 0z OL S0  Z0 10 S0 200 100 5000 Z0O' OO S000
- —L—— T ! — 0

S O
S
ot
________________________________ o
0s

09

HITTIVINS LNIDH3d

074

08

06

-~

e

Ve Tl Lavg Ly kg v= 8 0l= 9= 07 0E=O0v= 09 00t=  00Z=
$3ZIS IA3IS AUVANVLS 'S'N

3sdv0D | 3NI4 [3sHvod|  wnigaw | ENE
TIAVHO anNvs

1718 AV

ST10S 40 SISATVYNV 3ZIS - 310114Vd

- [

e

-




)
‘)
gI-11-28 3LVAd cpge- 181 'ON gor ‘
: : : ol
: < }
)
: ; : S
- - @'8. 8°Ly ¥'8l 8EE @ET -@8B - EQRQUINGA s
(%) % | (%) (%)
‘55N 29 ng |13AVHD| GNvs | LS | AVID () HIEWAN - SamAs
NOILAIg9s3a Hld3a 310H3¥O8 .
SIYLIWITTIN — 32IS NIVHD T
0S (014 oL (O] oc oL S0 tAL¢} 10 ={e) 4} Lo’ S00° c0a’ 100" S000° - M
[ R | 1 . I I o .
. / Fi
o oL | }
0z =
VAR L 1
m b
' oo i
(@]
o m
2
—i
[7¢)
0S 2
>
r
0SS r
m
D
oL g
08 ;
i
06
JUE SRR AN Y N R A v= 8= 0= Qlilmvl‘ 09= 00t oneg = oot
$32I1S IAIIS QYVANVLS ‘'S'N
Isyv0D | 3NI4_ [3SHVOD]  WNIgIW | anid
F3IAVED anvs 1118 AVTO

ST10S 40 SISATIVNY 3ZIS - 371011.4Vvd



s B
& 6

L1-88-¢8 31vd ’

61| 88 98 T -
e1| 89 L6 €T -

cpge- 181 "ON aor

ST - 85T CERRRINA
09" - B9 ERANAT

8N 20

(%)
nny |13Avuo

(%)
GNvs

(%)
1S

(%)
AVIa

(w) H38WNN
TOSWAS

NOILdIHIS3a

H1d3d 3T0H3HO4

0s - +14 ot o

S oz 0t

SIHLIWITTIN — 3ZIS NIYHD
[Al] 1’0

S0° [40 lo° SO0 ¢00"  to0" S000°

T

S0

|

— —o
oL
0z
-{og
o
05

09

HITIVAIS 1N3DH3Ad

(074
R o -

...... e e s . . 06

T

$321S IA3IS AYVANVYLS 'S'N

v= 8= 0t= 9= 0Z= 0€=-0vr= 09=

0oL = 00Z =

oot

3s¥vO3 |  3NI4

3sdvod[  wnig3w |

INIS

JIAVHO

anNvs

LIS AV1D

STI0S 40 SISATTVYNV 3ZIS - 3T1011HVd

S

|
|
v
¢
; X
&
I
" i

.



L1-88-28 3 1VA gges- 101 "ON gor
ds €1 12| B89 €8 61 - | '08€ -p@8C | VeRANA
dS 6° 81| 09 88 082 - ‘32 -08°71 TATAE\KE
(%) (%) (%) (%) {w) H3gnnnN
98N 29 no TIAVHO| ANVS s AV1D JOBWAS
H3H08
NOILdIg2$3a Hld3a 1o :
SIHLIWITHIN — 3ZIS NIVHD
0S 0z oL 0TS 0z 0oL S0 Zo 10 SO’ zo© 100 B0 00" 100" S000°
B " : T T : - T . T 1 0
ol
....................... oz
..... OE g
oo
o
........................ or m
2
|
......... 0S ‘é
) P
o r
................................. P O 09 r
: m
: o
[RPRRUPOTN PR oL
. 08
SOOI SVS SO0t NSO SRS DU IR | IR SO D DURL S 06
T, oot
[ S AR R I T AR IR N v= 8=0L+ 91=02= 0€=0v= (09= OQO01= 002 =
S3Z1S IA3IS dBVYANVYLS 'S'n
3sdvod |  3nid [3sHvod]  wnigaw | EINE 1S AVID
TIAVHD anNvVvs

S710S 40 SISATVNY 3ZIS - 3710114Vvd



caee- 181 "ON 80r

g]-11-28 JLVQ

- - | ev sw ET etE| T - 08T

G2 SN A
- - g8 9% 871 v'BE| @67 -@9° A E\ B
(%) (%) (%) 1%) :
‘58N 29 ng |13AVED| ONVS | LS | AVID () HIBWNN 109INAS
" NOLLdI¥2S3a Hl1ld3a JFTOHIHOd
SIHLIWITTW — 3Z1S NIVED
0S oz oL 0§ 0z o0t S0 Zo -10 SO 200 100 S00° Z0o" 100" S000'
T T — T T o
o1
0z
/ 0 ©
. m
o]
O
ov m
2
-
[7¢]
os £
>
Lo
09 r
m
o]
.............. oL
................................ o8
06
: L
PR ST A ATY S G A T v 8= 01= 91202 0€-0r=  09= 0OL: 00Z = oot
$3Zis IAIIS QYVYANVLS 'S'N
3sYVOD |  3NId 3SHVOD[ wnia3w | 3Nid |
JIAVED anNvs 1718 AVIO

STOS 40 SISATVNY 3Z1S - 371011 HVd

1
SR



-
c
L)

)
(1-11-28  31va cpge- 181 "ON 80OCF ,
: 5 : _ : &l
i
a3
i
Ly
R
=
L
s
- - B¢ 1€ 1B GBI @ST - @E” 92 SN A | o
(%) (%) (%) (%) 5y
. a9 ng [13AvVED| anvs | LTS | AVID () YIWON - camasl
NOILdIgIsS3a H1d3Qa 3T0H3 YO8 .
S3YLIWITTIN — 3ZIS NIvddD - .
0S 0z oL 0§ 0z 0L S0 Z0 L0 SO ZO 100 SO0 Z00" 100" §000° 31
- - T < I T
0
ot ;J
0z i
0t T
m
o)
o
oy m
2
)
w
s 4
>
~
09 )
m n
.................. oL 4
.......... o8 o
............ 06
S AN A | ,,l,,vi,,al,,-ei r= B=U0l= 9= 0¢= 0L=0v= QY= QOL= OOZ-.—- oot
$3Z1S 3A3IS AHVYANVYLS'S'N
3Sdv0D |  3Nid  [3SHYOD]  WNIG3W | 3NI4 ;
T3AVED anNvs 11s | AVP
$1710S 30 SISATVNYV 3ZIS - 3T101LHVd )



GPYE- 101

H5-ds

21

52

L-gpes 31Va

‘88 176 6% -
-l es 18 s@ -

@B°¢

W8 - BBE
- 1872

‘ON 80r _

GeRRuMA
Qe RN

'8N

30

\nO

(%)
TIAVHO

{%)

anNvs

(%)
s

(%)
AVID

{w)

' NOILdIYDS3a

H1d3Q4

H3IGNNN
3T0H3HO4

TOBWAS

0s

'S

SIHIINWITH — IZIS NIVED

oz 0t S0

zo 10

SO’

20’ 10°

S00°

z00’

100" S000°

1

L

|

T

P I

0

ot

ot

oy

0s

-1 09

0L

08

06

PR ]

b=

8=0L= 91=0Z= 0E=0v= Q9= O0O0L=

S$3ZIS IA3TIS GHVANVYLS 'S'"N

002 =

oot

3ISHVOD | 3N

SHV0OD|  WNIQ3IW

| ETNE]

T13AVHD

anNvs

111s

AVTO

"43ITTIVINS LNJOH3d

ST10S 40 SISATVNV 3ZIS

-3710114vd

~~~~~

I
[

;
B
RN
af
i
-
-l

’b]
i
i



[

Ma2T1,02.E€T 306T1°295
82-80-28 v°62 8 vb Nu22,92,0/ N2GGGT18°L P € ¥3N-9
M. 62 .6T.EE€T 3966296
12-80-28 £°0¢ 1°6¥ N,92,92,0/ NOOL‘ST8°L  €:€ ¥IN-4
M.0G,8T.E€1 3100°€95
92-80-28 G°1¢ ey Nu6T,92,0L N6V GT8 L  2:€ ¥IAN-d
MulZ,8T.E€T Icv2 €95
62-80-28 8°62 1°69 Nu€T1,92,0 N962°GT8°L 9T1:€ ¥IAN-9
M.92,8T.E€T 3/652°€96
£2-80-28 1t 1° 6% Nu€T,92,0L N662°GT8°L  T:€ ¥IN-9
Mo P2E€T-  392.°656
60-80-28 1°1¢ L°Sb N, 5,920/ NY8F918°L 07T:2 ¥IN-9
MuB.22.E€1 39€6°096
¥0-80-28 2°0¢ 1°Gh MuY€,92,0L N906°GT8°L  2:2 ¥IN-9
Mub,220E€T 3968°096 -
1€-.0-28 1°0¢ L°GY Nul L2001 N6T6°9T8°L  T:2 YIN-9
MubS,6TEET 3G1€°296
12-10-28 £°0¢ LS NuT19,92,0L NOLP€9T8°L  G:1 ¥iN-9
(w) (w) (w)
03ONVAQY H1d30Q S3ILYNIQY009D S3ILYNIQU00D *ON
3Lva NOTL1V¥L3INd Y3ALYM 21HdY¥9039 WLNn 37043¥08

G3LVITLSIANT S3ILIS AYITY3IN ¢¥ 318Vl

, “ [
[N



Mu0G  LToEET 3/59°€95
¢1-60-¢8 v el by Nulb 52,04 NEOS“¥I8°L 2T1:€ Y¥aN-9
MuG,0C,E€T BN ZAARAL
G0-60-¢8 G 11 AR NubT1,9¢,0L N22EGT8°, T1:€ YIN-§
MuBZ,02.E€T 3266 ‘195
G0-60-¢8 0°s1 8 vy N.GT,9¢,0L NZ6E°ST8°L 0T:¢ Y3N-8
Mubt,0C.E€T ITLLT9S
¥0-60-28 1°61 v-Sb NulT,9200L NLLE®ST8 L d3IN-4
Mub2,02.E€T 3/€0°295
¢0-60-¢8 8°1¢ 19004 Nut 192,04 NL86°¥18°L d3N-4
Mu6E 02.EET 3688 “ 195
T0-60-¢8 ¢ 0¢ v-av N.8G,5¢.0L NY6L ¥18°L d3N-9
Mul€,0C.EET 3068 °199
62-80-¢8 G 1€ S vy N.TT,9200L N66T G188/ d3N-9
MuTT,1C.EET 3295°196
§¢-80-¢8 8°0¢ 1°6Y Nu65,5¢,0L N2V HI8°L dIN-4
() (u) (w)
03ONVAQY H1d3a SILVNIGI00D S3LVYNIQY00D *ON
3lva NOILVYdLl3N3d L EIR L JTHdVYI033 WLn 3710H3Y08

(penut3juo)l) Q3ILYIILSIANI S3LIS NYITYIN 2V 318vL

[N, ,.-.»J



{metres)

DEPTH BELOW SEABED

LOCATION: NERLERK SITE
UTM COORDINATES: 7816470 mN. 562 315mE.

WATER DEPTH: 45.7m

wed

usc .Dm. SOIL DESCRIPTION
(2]

GROUND ICE

5

FINES CONTENT (%) ¢

10 15
L i

20
‘

100
1

MEDIAN GRAIN SIZE Dgq (microns) @]
w@o

200

L
PLASTIC
LIMIT
[y

WATER
OOZ.ﬂmiz.q (%)

LiquliD
LIMIT

20

40 )

—

80

100

UNDRAINED SHEAR STRENGTH {kPa)

200

300

SPECIALIZED
TESTS

32 -

34

36 -

38 -

40

dark grey
- 300 mm thick SAND layer at 0.1 m

CLAY (CL) - and SAND, trace of ORGANICS, very soft, low plasticity,

1.0 m(-46.7 m EL)

NOT FROZEN

U

(8P - sm)

(SP)- 25 mm thick SILT layers at 1.9 and 2.7 m

- 25 mm thick SILT layer at 3.8 m

- 25 mm thick SILT layer at 4.6 m

- three 6 mm thick SILT layers at 6.6 m

(SP - sM)

(SP) - trace of mica, 5 mm thick SILT layer

(SP - sSM)

(SP} - 3 mm thick layer of coal detritus

SAND (SP) - traces of S| LT, shell fragments and coal detritus,
fine- grained , uniform, loose (estimated), dark greyish brown

- 10 mm thick ORGANIC layer every 25 nm at 7.9 m

®

T T

END OF BOREHOLE

30.3m (-76.0 m EL)
Note: Borehole was completed to depth specified by Canmar

JOB No.: 101-3605

DRILLING COMPLETED: 82/07/21
BOREHOLE DEPTH: 30.3m (-76.0 m EL)
DRILLING RIG: F1500/Supplier V

LOG COMPILED BY: PMR/MDW

LEGEND

SOIL SYMBOLS

TN

SILT CLAY

SAND

SHEAR STRENGTH

+ Torvans

* Min. Vane

# Pilcon Vane
Q Halibut Vane

® Fall Cone
A UU Triaxial
8 CU Triaxial

TEST IDENTIFICATION

C - Consolidation
DS - Dirsct Shear
TD - TDR

Ca - Calorimetry

T - Triaxial Shear
$ - P.W. Salinity
G - Gas Analysis

BOREHOLE
NUMBER
B-NER 1:5

PAGE 1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




{metres)

DEPTH BELOW SEABED

M FINES CONTENT (%) MEDIAN GRAIN SIZE D, {microns) a

LOCATION: NERLERKSITE . ” o ” 00 200 mowoc g
UTM COORDINATES: 7816919 m. N. 560896 m. E. WATER DEPTH: 45.7m ; A : A i i i No
H v
v_m\_y’m.__‘..mn nOBcd)mﬂ)mﬂrtx; rr_m&_mﬁu UNDRAINED SHEAR STRENGTH {kPa) m ..:n_

SOIL DESCRIPTION GROUND ICE L — w

20 40 6080 100 200 300 &

SAND (SC)- Some CLAY, traces of SILTand ORGANICS, fine-grained THH ' ' ' ! ' '
low plasticity, dark grey 0.2 m{-45.9 m EL.}

SAND (SP) - trace of SILT, fine-grained, uniform, greyish brown

- traces of shell fragments and coal detritus, grey

- greyish brown

(SP - SM) - 10mm thick ORGANIC layer at 4.0 m

L~

- 5 mm thick ORGANIC layer at 5.0 m 4

PR

(SP) - one 10 mm diameter pebble at 5.6 m \

- 5 mm thick SILT layerat 6.5 m

(SP - SM)

{SP) - two 10 - 25 mm diameter pebbles at 11.1m

- trace to some coal detritus

- trace of shell fragments, 5 mm thick CLAY layer at 17.9m

END OF BOREHOLE 30.1m (-75.8 m EL.)

NOTE: Borehole completed to depth specified by Canmar

34

36 —

L i 5 L 1 i )\ A A

JOB No.: 101-3605 LEGEND BOREHOLE
DRILLING COMPLETED: 82/07/31 SOIL SYMBOLS SHEAR STRENGTH R 4mw4 _Omzjw_m‘bjmﬂ: NUMBER
REHOLE DEPTH: 30.1m(-75.8 m EL N + Torvane ® Fall Cone C - Consolidation * Triaxiat Shaar B-NER 2:1
Ww:.mr_zm m_nm. ﬁ._moo\mcbc:m_‘ v v E z % Min. Vane & UU Triaxiat DS - Direct Shear S - P.W. Sal
. i i TD-TDA G - Gas Analysi
LOG COMPILED BY: PMR/KW.J s ST LAY | Omametvems oot Ca - Catorimatry | |PAGET OF1

BOREHOLE LOG AND LABORATORY TEST RESULTS




{metres)

DEPTH BELOW SEABED

32

34

36

38

LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgy (microns)e o
w
UTM COORDINATES: 7815906 m. N. 560 936 m. E. WATER DEPTH: 45.1m s 1’8 2 B S No
. PLASTIC WATER LIQUID 9
SYM. m SOIL DESCRIPTION GROUND ICE .,_.ws:. CONTENT (%) LIMIT | | UNDRAINED SHEAR STRENGTH (kPa) mr
- T C) 20 40 60 80 100 200 300 %
SAND (SP} - trace of SILT, fine-grained, uniform, brownish grey NOT FROZEN s " T T i T T T P
0.2.m{-45.3 m EL) _l.IJ* ®
CLAY {CL) - and SAND, some SILT, very soft to soft, low plasticity, 1
dark grey 1.4 m(-46.5 mEL) | { o
SAND (SP) - trace of SILT, fine-grained, uniform, greyish brown W A,
(SM) - SILTY, dark greyish brown — Lo
3l 29% A\\\\
(P . SM) - becoming trace of SILT il &
- 6 mm thick SILT fayerat 5.0 m
- 10 mm thick SILT layer at 5.8 m
(SP)
A
(No recovery)
/ 1
- trace of coal detritus at 13.7 m 4
J 4
- trace of shell fragments
END OF BOREHOLE 30.3 m{-75.4 m EL.)
Note: Borehole completed to depth specified by Canmar
' ¥l L 4 L i L L L
JOB No.: 101 - 3605 LEGEND BOREHOLE
DRILLING COMPLETED: 82/08/04 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 30.3 m{-75.4 m EL) 3 |+ Torvane ® Fall Cone C - Consofidation T . Triaxial Shear B-NER 2:2
DRILLING RIG: F ._mOO\MﬁUﬂ:m—. Vv E z x Min, Vane & UU Trisxial DS - Diract Shear ini
. Pitcon V. B CU Triaxi TD-TOR G - Gas Analysi
LOG COMPILED BY: PMR/KWJ SAND SILT CLAY mx.._o.ww~ 0““. riaxial Ca . Cotorimetry as Analysis PAGE 1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




{metres)

DEPTH BELOW SEABED

10

12

20

22

24

26

28

30

32

34

36

LOCATION: NERLERK SITE ] m_zmmonozqdmmz._. ::Mo gmc_n,oz%mauomoﬁm cmou.ﬂ.”“naa? m
UTM COORDINATES: 7816484 mN. 558726 m E. WATER DEPTH: 45.7 m : h ; | i h 1 e
PLASTIC WATER LiQuUID a2
O. LIMIT CONTENT (%) E:. UNDRAINED SHEAR STRENGTH (kPa) O
SYM.| = SOIL DESCRIPTION GROUND ICE — * 1 &
T C) 20 40 50 80 100 200 300 &
1] T T T T i T L
SAND (SC) - SILTY and CLAYEY, traces of ORGANICS and shell NOT FROZEN H A PR PRPTSY | i A.,%x_wvw:
fragments, fine-grained, very soft, low plasticity, dark grey black °
- 100 mm thick clean SAND layer at 0.4 m i & —w239% | |4+ (13KPa)
- 10 mm thick ORGANIC fayer at 0.9 m @ (B kPa)
- 40 mm thick clean SAND layer at 1.3 m H— & =t 37% | 4 {17 kPa) S
2.0 m(-47.7 m EL) r
SAND (SP) - trace of SILT, fine-grained, uniform, greyish brown
b ¢
(SP - SM) k R
{SP) i /.
L J
] *
4 3 <>
D @
END OF BOREHOLE 311 m(-76.8 m EL.} _ _ _
Note: Borehole completed to depth specified by Canmar
1 1. J, i3 i J. i i 1
JOB No.: 101 - 3605 LEGEND BOREHOLE
DRILLING COMPLETED: 82/08/09 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 31.1 m{-76.8 m EL) + Torvane @ Fall Cone C - Consolidation T - Triaxial Shear B-NER 2:10
DRILLING RIG: F ._mGO\mCUU:m—. v ~ Z X Min, Vane A UU Triaxial DS - Direct Shear § - P.W. Salinity
q X # Pilcon Vane ® CU Triaxial TO - TOR G - Gas Analysis PAGE 1 0OF 1
LOG COMPILED BY: PMR/KWJ SAND SILY CLAY O Halibut Vane o Ca - Calorimatry

BOREHOLE LOG AND LABORATORY TEST RESULTS




— 1\1,
¢ e e . e .
R . i 3 Ui memsd -
LOCATION: NERLERK SITE: FINES CONTENT (%} ¢ MEDIAN GRAIN SIZE Dgg (microns) ® a
UTM COORDINATES: 7815299 mN. 563257mE. WATERDEPTH: 451m 5 1w v B 190 20 xo 3
- PLASTIC WATER Liauip e
sym.| S SOIL DESCRIPTION GROUND Ice || "Fo—S0TTKT ™ DHIT [} UNORAINED SHEAR STRENGTH (kralf | 8=
1% T €c) 20 4 6 60 100 00 300 ]
SAND (SM) - some SILT, traces of CLAY and shell NOT FROZEN ' ' ' ' ' ' ' ' '
fragments, fine-grained, dark grey brown
- {SP) trace SILT below 0.3 m, uniform
\m;l.v - (SP - SM) below 2.36 m {estimated) \
o]
@
Im\ S
(m]
w
[a9]
<
w
[7]
3
-1 END OF BOREHOLE 4.1 m(-49.2 m EI.)
W
2] B Note: The ‘Kelly Sub’ sheared and the borehole had to
I be abandoned,
E L .
W 5
(m]
Q ad
7
A JOB No.: 101- 3605 LEGEND BOREMOLE
E DRILLING COMPLETED: 82/08/23 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 4.1 m{-49.2m El) Q + Torvane ® Fall Cons C - Consolidation T - Triexial Shear B-NER 3:1
80 DRILLING RIG: F 1500/Supplier V _H_H_H_ z yMin. Vens 4 LU Triaxial o Jowtshear S Ew s 1,
LOG COMPILED BY: BR/DY SAND SILT CLAY Ox_.mnw_ «..,.._. " Cu Triexa Ca - Calorimetry e Ay AGE1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




VSEABED (metres)

10

12

LOCATION: NERLERK SITE

FINES CONTENT (%) ¢

MEDIAN GRAIN SIZE Dgq {microns)

o
5 5 20 100 200 300 N
UTM COORDINATES: 7815296 m. N. 563243m. E. WATER DEPTH: 45.1m Pow v 3 y h ! 1
- PLASTIC WATER LIQUID <8
o LMt CONTENT (%} LiMIT || UNDRAINED SHEAR STRENGTH (kPa) ok
SYM.| 2 SOIL DESCRIPTION GROUND ICE L 4 M
T Cc) 20 4 &0 g0 100 200 300
T T T 1 T T T
CLAY (CL) - SANDY with some SILT, trace of ORGANICS, NOT FROZEN
dark grey and black 0.2 m{-45.3 m EL .
SAND (SP} - traces of SILT and shell fragments, fine-grained 0.8 i
uniform, greyish brown L
2.7
- becoming SILTIER and fine-grained with depth 25
1.6
(SP - SM) 2.0 \
1.6
1.7
0 0.5 /
{SM) 18 \ N
9.3 m{-54.4 m EL)
0.7
NIV CLAY (CL) - SANDY with SILT laminations, stiff to very stiff,
NN low plasticity, dark brownish grey
/H/ 1.0 N
NN
/f/ e 1
) +
NORS 0.7 *
SNCK 12.5 m(-57.6 m El.)
SAND (SP) - trace of SILT, fine-grained, uniform, greyish brown 0/
- thin ORGANIC laminations at 13.1 m 14 /
{SP - SM) - some SILT : M
1.2
0 (SP) - trace of SILT 0.6 4
1.4




'SEABED (metres)

LOCATION: NERLERK SITE

FINES CONTENT (%) ¢

MED!AN GRAIN SIZE Dgg (micronsj®]
300

<)
0o 15 20 100 200 N
UTM COORDINATES: 7815498 m. N. 563 001m. E. WATER DEPTH: 454 m 5 1 . : = I IR - mm
[3 1Qu <
. __..\_,_m.__..__n nonq»qum_m.x. _._._z__._. UNDRAINED SHEAR STRENGTH (kPa) or
SYM.|© SOIL DESCRIPTION GROUND ICE — - — m
T €C) _no 8_8 _‘mo. JdSWuoo_SoJ
CLAY (CL) - SILTY, with some SAND, trace of ORGANICS NOT FROZEN 4
soft, low plasticity, dark greyish black 0.2 m{-45.6 m El,
SAND (SP) - traces of SILT and shell fragments, fine-grained, b <
uniform, dark greyish brown 1.0
]
0.6 \
(SP - SM} - thin ORGANIC laminations 1 g
{SM) - SILTY with some thin ORGANIC laminations,
dark grey 1 |
(SP - SM) - trace of SILT, greyish brown :
« 220 mm thick (estimated) layer of SILTY CLAY at4.5m
- trace of SILT, greyish brown 1.8 k )
1.7
{SM) - SILTY, dark greyish brown 7.2 m(52.6 mEL) 09 ZZ oL
-] g
CLAY (CL) - and SILT, trace of SAND, firm, low plasticity,
dark brownish grey 0.3 o— |§ & t28kePa)
8.9 m(-64.3 m EL) 10
T SAND (SP- SM) - trace of SILT, fine-grained, uniform |
greyish brown
0.7
0.8
13
(SP) | ﬁ
1.1.
0.7
]
0.9




Y SEABED {metres)

LOCATION: NERLERK SITE

FINES CONTENT (%) ¢

MEDIAN GRAIN SIZE Dgg {microns)®

5 10 15 20 100 200 300 m
UTM COORDINATES: 7815700 m. N. 562596 m. E. WATER DEPTH: 45.1m h A h i — 1 1 ) mm
) urr»,wﬂq_n noﬁ,wmq%?sv r__._uz_q UNDRAINED SHEAR STRENGTH (kPa) o
sym.| S SOIL DESCRIPTION GROUND ICE " . — @
T £C) 20 40 60 80 100 200 300 v
N T FLE T T T — T T
CLAY (CH) - SILTY with some SAND, laminated, very soft to soft, NOT FROZEN 0.9 r 1
high plasticity, dark grey 0.2 m(-45.4 m EL)
SAND (SP} - traces of SILT and ORGANICS, laminated, 10
fine-grained, uniform, greyish brown
5 (SP-SM) ) 1.0 J
6 1.4
(SP) 06 yd
(SP - SM)
1.3
- thin ORGANIC laminations with rootlets, black
0.7
{SM) - some SILT and ORGANICS with rootlets
- 5 mm thick CLAY layer at 6.6 m 4
{SP) - trace of SILT
0.8
1.6 \ /
9.0 m(-54.1 m EL) i
CLAY (CL) - and SILT, very thin to thin laminations, very stiff, -0.4 “|o a {116 kPa)
low plasticity, dark brownish grey
-0.3
] :.m. m(-56.4 m EL.} 14
SAND (SP} - trace of SILT, fine-grained, uniform, greyish brown s N 4 |
. —
1.5 I}
- trace of coal detritus and mica flakes
- 3 mm thick coal detritus layers every 50 mm 1.8
throughout sample
1.5
(SP - sm) 1.8

~]




SEABED (metres)

FINES CONTENT (%) ¢

MEDIAN GRAIN SIZE Dgg {microns)

LOCATION: NERLERK SITE 5 10 15 20 10 200 200 e
UTM COORDINATES: 7815552m.N. 562150 m. E. WATER DEPTH: 44.8m h £ 1 1 00 I 1 mm
: E_..h_,_m_qq_n noﬁ,mq_,ﬂ..x. _.r_mzr_.__._v UNDRAINED SHEAR STRENGTH (kPa) 24
sym.|S SOIL DESCRIPTION GROUND ICE — - — &"
T CC) 20 40 60 80 100 200 300 s
T T T T T U T T L
CLAY (CL) - and SAND with some SILT, a trace of shell fragments NOT FROZEN T_
and ORGANIC layers , soft, low plasticity, dark grey
0.6 m{-45.4 m EL.) 1.2
1.4
SAND (SP) - trace of SILT, fine-grained, uniform, brown 17
- 200 mm thick grey brown layer with fine roots at 1.8 m 1.5
i
- SANDY SILT layer at 2.0 m followed by SAND (SP - SM)
0.9
- becoming light grey brown at 3.7 m
- becoming brown at 4.6 m 10 g
|
1.1 ™~ \
1.0
8.0 m(-52.8 m EL.) ]
CLAY (CL)-and SILT, traces of SAND, firm, low plasticity, 0.0 ° 4
olive grey
- becoming firm to stiff 0.2 _
9.8 m(-54.6 m EL.} H +
e e e o —— e — — ]
SAND (SP) - trace of SILT, finegrained, uniform, brown 24 [ ﬁl 1
- 350 mm thick {estimated) CLAYEY SILT layer i
1.4 b
2.1 Ly p
M~
Z
- 350 mm thick festimated) SILTY CLAY layer with 0.3 _/[
numerous SAND seams L
{SM} - becoming SILTY with ORGANIC bands at 1.1 ¢—>r 39% |
13.6 (estimated)
14
. ¢ 47%
\W
(SP) - wood fragments 0.1 \ \
- traces of SILT and ORGANICS 0.4




LR v

)W SEABED (metres)

LOCATION: NERLERK SITE

FINES CONTENT (%} 4

MEDIAN GRAIN SIZE Dggq (microns)e

o
20 100 200 N
UTM COORDINATES: 7814842m.N. 561552m. E. WATER DEPTH: 451 m 5 1 b . 9 1 300 mn
PLASTIC WATER LIQuID <
: LiMIT CONTENT (%) LIMIT UNDRAINED SHEAR STRENGTH {kPa) Ok
sym.| © SOIL DESCRIPTION GROUND ICE — 1 w
z T Cc) 20 4 60 80 100 200 300 &
. N T T T T T T . T
SAND (SC} - CLAYEY, some SILT, trace ORGANICS, fine-grained, NOT FROZEN — | ® [o—t 0% #/
firm, low plasticity, dark grey \l
0.5 m(-45.6 m El.}/
/ SAND (SP) - traces of SILT and shell fragments, fine-grained, / 0.4
__uniformbrown _____________09m(460mEL)/ . \
5 SAND (SC) - CLAYEY, some SILT, fine-grained, firm, ¢
low plasticity, dark grey 1.2m({-46.3 m El.) \
6 SAND (SP) - traces of SILT and shell fragments, *
fine-grained, uniform, brown
7 {SM) - some SILT below 1.7 m (estimated) 4
- 2mm thick SILT layer at 2.2 m
{SP - SM) - trace of SILT below 2.7 m \ /
. - thinly bedded SAND and SILT below
3.4 m (estimated) T Hoy
J - 100 mm thick SILT and CLAY (CL) layer at4.0m I
\ (SP} - trace of SILT below 4.35 m (estimated) I
w 5.3 m(-50.4 m EL.)
SILT {ML] - some SAND, trace of CLAY, dense, dark grey brown, .
50 mm thick ORGANIC-rich bed at 5.6 m (estimated) ¢ !\W\ML Av/
5.9 m(-51.0 m EI.) — T
p
SAND (SP) - trace of SILT, fine-grained, uniform brown
0.0
- 150 mm thick SILTY (SM) layer at 6.6 m
0.2 3
0.7
1.3
1.7
0 - CLAY lens at 13 m 10
0.8
23 A
1.7
)
2.6




SEABED {metres)

10

12

14

16

20

LOCATION: NERLERK SITE

FINES CONTENT (%) ¢

MEDIAN GRAIN SIZE Dgqg (microns)e

Q
5 10 100 200 300 N
UTM COORDINATES: 7815199 m. N, 561897 m. E. WATER DEPTH: 44.56m _ P B ® 0 ! ! Yo
T PLASTIC WATER LIQUID 9
: . LiMIT CONTENT (%) LIMIT | | UNDRAINED SHEAR STRENGTH (kPa) Rl
SYM. m SOIL DESCRIPTION GROUND ICE ! > — w
: T {oC) 20 40 60 80 100 200 300
T Ll T T T T Bl L
Y CLAY (CL) - SILTY, ORGANIC-rich bands, soft, low plasticity, NOT FROZEN .
dark grey >
- CLAYEY SAND below 0.2 m 0.3 m{-44.8 m Ei.) N _|, L
,m>z_u (SP) - trace of SILT, fine-grained, uniform brown
- __ _ __ __ __ ___ __07mi452mEL]_j 3
CLAY((CL) - SILTY, soft, low plasticity, dark grey .
1.2 m{-45.7 m EI.
SAND (SP - SM) - trace of SILT, fine-grained, uniform-brown
becoming grey brown below 2 m 3.0 m{-47.5 m El.) L
CLAY (CL - ML) - and SILT, numerous fine-grained SAND partings,
stiff, low plasticity 3.8 m(-48.3 m E1.) /] hd
SAND (SM) - some SILT, fine-grained, uniform brown
- trace of SILT beiow 4.3 m (estimated) \
- SILTY below 4.9 m \
(SP) - trace of SILT below 5.3 m (estimated)
-0.1
0.4 3
1.0
0.7 t
0.3
0.8 4
0.5
0.0 Aﬁ
1.3
0.9
0.8 f
s T




FOFERVIREY

. . . . N PR proear s - J—
. [ . P v S N . .
MEDIAN GRAIN SIZE D icrons)
LOCATION: NERLERK SITE . 1_Zmdm00024dmm24 GSNOO _”OO o mou“n_”“go:u * m
UTM COORDINATES: 7814794 m N, 561887 mE. WATER DEPTH: 454 m ) L ; T ! 1 1 um
o v_m\_w,m_ﬂn noﬁﬂmq%ﬁ..é %@iv UNDRAINED SHEAR STRENGTH {kPa} mm
SYM.| 2 SOIL DESCRIPTION GROUND ICE ! " o . 1 m
60 80 100
A .ﬂ. ACOV T i T T l T T NQQ T SQ T
CLAY (CL)- SILTY, SANDY, very soft, low plasticity, dark grey NOT FROZEN g_ll. . *
0.4 m{-45.8 mEL) .) 15 — g
5 ¢ o
SAND (SP) - traces of SILT and shell fragments, fine-grained, uniform, 1.3
dark grey
{SM) - some SILT below 0.6 m 1.8 4 -
{SP - SM) - trace SILT below 1.0 m . 7/ AW
{SM) - some SILT to SILTY, trace of CLAY below 1.2 m 15 .\\\\.To
(SP - SM) - trace of SILT with fine roots below :
1.7 m {estimated), black
(SP) - trace of SILT below 2.1 m 1.9 .\
- some SILT with fine roots and ORGANI(C-rich beds ./
below 2.45m 19
(SP - SM) - trace of SILT, below 2.9 m, brown A
{SP} - below 3.4 m (estimated)
(SP - SM) - below 4.35 m (estimated) 20 ¢ N\
— — [SP)-below 6.15 m festimated) ______ 6.1 m({-51.5mEl) _ |
CLAY (CL) - and SILT, some SAND, stiff, low plasticity, grey brown T
- SAND se t 6.6 i
seamatssm 7.2m(52.6mEl) 03 +
SAND (SP) - trace of SILT, fine-grained, uniform, brown 0.5 3 0/
{SP - SM) - below 7.5 m
{SP) - below 7,95 m ﬁ
2.2
1.9
2.3
2.8 f
1.7 \
(SP - SM) 2.1 A/
3.1
{SP)
2.8 g
1.9

W SEABED (metres)

}—*—’_




i s s

W SEABED {metres)

FNESCONTENT 08 || MEDIAN GRAIN SIZE Dgg tmicromie) | o
LOCATION: NERLERK SITE o
5 10 15 20 100 200 300 Ny
UTM COORDINATES: 7814987m.N. 562037 m, E, WATER DEPTH: 44.3m 1 L . L 1 1 — <5
PLASTIC WATER LIQUID kPa) a4
syml o SOIL DESCRIPTION GROUND ICE LIMIT CONTENT (%) LIMIT | | UNDRAINED SHEAR STRENGTH (kPa o
2 T CC) 20 40 60 80 100 200 300 a
) T 1 1 T T
CLAY (CL) - SILTY, soft, low plasticity, dark groy NOT FROZEN =]
0.3 m(-44.6 mEL) 14 b
SAND (SP - SM) - traces of SILT and shell fragments, fine-grained, 27
uniform, brown :
(SP) - below 0.75 m (estimated) 2.2 b
- 5 mm thick CLAY layer at 1.2 m
(SP - SM) - below 1.6 m {estimated) 10
(sP) .R {
{SP - SM) 27 —e e
' 14 . 4
- two 18 mm thick layers with some SILT and trace CLAY V
{SM)- SILTY 2.7 « 7%
(SP) - some SILT below 6.2 m {estimated) \ !
- 40 mm diameter L]
- trace of SILT \\
{SP - SM) 2.9
/| R
(SP)
(SP - SM)
- CLAY lenses with trace gravel to 10.77 m L N
38 / \
{SM) - some SILT 14 vu. 4
(SP - SM) - trace SILT 0.9 ¥
{SM) - some SILT 23 //
/
{SP) - trace SILT 30 N ¢ 3%} 4 \
{SM) - SILTY, ORGANIC seam at 14.7 m
0.1 & —>» 33%
\
L NG
(SP) - trace SILT 0.9 L /.
1.3 L 3




r ) » - P ey S o ——y
~ ~r . “a - = o Y "o Sm re L ' BN LS i !
LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dg (microns) & a
UTM COORDINATES: 7815377mN. 561771mE. WATERDEPTH: 454m 5w o ® v 10 0 3o mm
P contentim LT S
: R
sym.| 3 SOIL DESCRIPTION GROUND ICE r - ' || UNORAINEDSHEARSTRENGTH (P} | R
0 T C) 20 40 60 80 100 200 300 &
. L L} T ¥ v T L L) T
szl. CLAY (CL) - and SILT, some SAND, soft, low plasticity, dark grey NOT FROZEN 1
7 0.5 m{-45.9 m EL.) [ 16
SAND (SP) - trace of SILT, fine-grained, uniform, brown
2.2 m{-476 mEL) .8 ¥ -
SILT (ML) - SANDY, trace of CLAY, dense, brown
2.95 m{-48.4 m El.)
SAND (SP) - some SILT, fine-grained, uniform, brown 2.7
(SP - SM)
4.2 m(-49.6 m El.)
- ° k2 ¢
— CLAY (CL-ML) and SILT- 20 mm beds of SAND spaced 100 mm 1.7 H
S apart, firm, dark grey 4.7 m(-50.1 m EL.)
ot . . R A L 3
b SAND (SM) . some SILT, fine-grained, uniform, brown 1.8 =
£ - 450 mm thick (estimated) SILT layer at 5.25 m, T \
-— trace of SAND, dark grey 4 1
(8P) - trace of SILT below 57 m 03 \
e (SP - SM) r
M 28 X
w (sP}
[ 7]
= ) 2.1
o 28
o {Note: Thicknesses of stratigraphic units in :
o first four metres below seabed may be
T srrongous due to excessive saa swell.)
- 1.8
a.
w
5 23 /
{SP - SM) 10
2.3
(SP) ¥
27
Borahole was terminated at 15.1 metres because
of rough seas 23
END OF BOREHOLE 15.1 m(-60.5,m E).) ||, T
JOB No.: 101 - 3605 LEGEND BOREHOLE
DRILLING COMPLETED: 82/09/04 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 15.1 m{-60.5 m EL} N + Tarvane ® Fall Cone C - Consolidation T - Triaxial Shear B-NER 3:9
DRILLING RIG: F 1500/Supplier V EHEH_ z * Min. Vane A UV Triaxisl 0S - Diract Shear S - P.W. Salmity
LOG COMPILED BY: MDW/BR SAND ST CLAY | Onunerwene Ui O CotimairyCAnetvir | [PAGET OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE . ﬂ_Zm._m000244mm2.ﬂ Gﬂmo gmo_nwommb;momn“Nm Omomﬁuﬂazu_Q m
UTM COORDINATES: 7 815 498 m. N. 563 001 m. E.  WATER DEPTH: 454 m ) . . : i | i mm
PLASTIC WATER LiQuib .A.m_._
SYM o SOIL Ummom:u._.._oz GROUND ICE :.2:4 CONTENT (%) E:. UNDRAINED SHEAR STRENGTH (kPa) RT
= TeC) 20 4 60 80 100 200 300 %
>, CLAY {CL) - SILTY, with some SAND, trace of ORGANICS NOT FROZEN ' * ‘e ! ' ' ' ' !
soft, low plasticity, dark greyish black 0.2 m(-45,6 m EL
SAND (SP) - traces of SILT and shell fragments, fine-grained, s L
uniform, dark greyish brown 1.0 \
0.6 4/
{SP - M) - thin ORGANIC laminations 11 &
(SM) - SILTY with some thin ORGANIC laminations,
dark grey 11
(8P - SM) - trace of SILT, greyish brown )
. 220 mm thick (estimated) layer of SILTY CLAY at4.5m
. trace of SILT, greyish brown 18 p
1.7
//
{SM) - SILTY, dark greyish brown 7.2 m{-62.6 m EL) 0.9 —— 0\
e —————————— e — —— ]
CLAY (CL)-and SILT, trace of SAND, firm, low plasticity,
dark brownish grey -0.3 jmt———] a {28 kPa)
8.9 m(-54.3 m EL) 1.0
*umlb.alﬁmﬂ‘gv“mﬂ* w_r,_...ﬂ.q\_m.my:m c::o:wnll T
greyish brown
0.7
0.8
1.3
0a \
(sP)
11
0.7
0.9
- ORGANIC taminations 27
- pebble at 22.2m ’ 4
- ORGANIC laminations o
g
0.8 4 &
0.3
3 L END OF BOREHOLE 31.5 m{-76.9 m EL)
Note: Borehole was completed to depth specified by Caniar
34 h
36 -
38 -
1. L 11 1 L 1 J, 4
LEGEND BOREHOLE
JOB No.: 101- 3605 NUMBER
s DRILLING COMPLETED: 82/08/26 SOIL SYMBOLS SHEAR STRENGTH qm.mq,:umzjm_n»j‘oz o
£ DEPTH: 31 m A,.Nm 9mEl v N 4+ Torvane @ Fall Cono C - Consolidation T - Trinxial .mv,;_.- B-NER 3:2
mommxor . .o m e " Ed z x Min. Vane A UU Triaxial DS - Direct Shear S-PW. m“__nz,,\
DRILLING RIG: F ‘_mOO\mCUU__m_‘ v 5 A o # Pilcon Vane @ CU Triaxis! TD-TOR G - Gas Anslysis PAGE 1 OF 1
LOG COMPILED BY: MDW/BR SAND SILT CLAY O Halibut Vane Ca - Calorimetry

BOREHOLE LOG AND LABORATORY TEST RESULTS




LOCATION: NERLERK SITE FINES CONTENT (%} 4 MEDIAN GRAIN SIZE Dgqg {microns) & o
20 Y
UTM COORDINATES: 7815552 m. N. 562 150 m. . WATER DEPTH: 44.8m s w2 o 29 30 N
Y Em.n_y.,mmn OO”Q.WM.%MJ\V _..mmzﬂ_ﬂc UNDRAINED SHEAR STRENGTH {kPa) z H
Q % Bl o+
SYM.| 5 SO!L DESCRIPTION GROUND _O,m b e e u
T {°c) 20 40 60 80 100 200 300 2
CLAY (CL) - and SAND with some SILT, 3 trace of shell fragments NOT FROZEN D ! _ . _ ' ' '
and ORGANIC layers , soft, low plasticity, dark grey
0.6 m{-45.4 m E|.) 12
1.4
<
SAND (SP) - trace of SILT, fine-grained, uniform, brown 1.7
. 200 mm thick grey brown layer with fine roots at 1.8m 1.5
. SANDY SILT tayer at 2.0 m followed by SAND {SP - SM)
0.8
. becoming light grey brown at 3.7 m
. becoming brown at 4.6 m 10
1.1 / \
1.0
8.0 m{-52.8 m E1.)
CLAY (CL}- and SILT, traces of SAND, firm, low plasticity, 0.0 ® +
olive grey
- becoming firm to stiff 0.2 °
9.8 m(-54.6 m E1.} H +
SAND (SP) - trace of SILT, fine-grained, uniform, brown 24
. 350 mm thick [estimated) CLAYEY SILT layer . T
1.4 ®
21 L.y 3
//
. 350 mm thick (estimated) SILTY CLAY layer with 0.3 //
numerous SAND seams
(SM) - becoming SILTY with ORGANIC bands at 11 &——3b 39% £
13.6 (estimated)
1.4
s §—r 47%
\
r s
@ (8P} - wood fragments 0.1 "
o]
[
E
o)
w
jas)
M - traces of SILT and ORGANICS 0.4
7]
=
@)
s
tad
o |
Z
w {SP - SM)
48] 0.8
Q
0.0
(sP) 0.3
30 - END OF BOREHOLE 29.4 m(-74.2 m EL)
Note: Borehole completed to depth specified by Canmar
32
34 — L
36
38 —
i ! i 1 1. 1 1. ] 1
JOB No.: 101 - 3805 LEGEND mmw_m_%%
DRILLING COMPLETED: 82/08/28 SOIL SYMBOLS SHEAR STRENGTH 4mvwiomzj2o>.j.oz
WOImIorm DEPTH: 29.4 BA,QA‘ 2m m_v b - J + Torvane @ Fall Cone C - Consolidation T - Triaxial Shear B-NER 3:4
DRILLING RIG: F 1500/Supplier V SHE z xMin, Vane & UU Triaxal OS DiroctShaar 8 M B0y
: meu ler Oy # Pilcon Vane B CU Traxial TO - TOR G - Gas Analysis PAGE1OF 1
LOG COMPILED BY: WE\U SAND SILT CLAY OHalibut Vans Ca  Calorimatry

BOREHOLE LOG AND LABORATORY TEST RESULTS




MEDIAN GRAIN SIZE D i }
LOCATION: NERLERK SITE g ONTENT IS oo gy B0 mieronsle g
UTM COORDINATES: 7 815 296 m. N. 563243 m. E. WATER DEPTH: 451 m . ; N ) 1 L 1 um
o vwk_%_do nox_,ﬁmq.,mﬁaxv rr_@_c__«c UNDRAINED SHEAR STRENGTH {kPa) mm
SYM.| = SOIL DESCRIPTION GROUND iCE — —t w
T {°C) 20 40 60 80 100 200 300 &
l 7 1 T T
CLAY (CL) - SANDY with some SILT, trace of ORGANICS, NOT FROZEN _ . '
dark grey and black 0.2 m{-45.3m EL) .
SAND (SP) - traces of SILT and shell fragments, fine-grained 0.8
uniform, greyish brown
2.7
5 - becoming SILTIER and fine-grained with depth 25
1.6
(SP - sM) 2.0 \
1.5
1.7
0 0.5
(sM) 1.9 \ N\
9.3 m(-54.4 m EL.)
0.7
CLAY (CL) - SANDY with SILT laminations, stiff to very stiff,
low plasticity, dark brownish grey
-1.0 ®
®
1
- +
12.5 m{-57.6 m EL) o7
SAND (SP) - trace of SILT, fine-grained, uniform, greyish brown 'Y
- thin ORGANIC faminations at 13.1 m 14 / \
(SP - SM) - some SILT : 1\;
1.2
3 {SP) - trace of SILT 06 i
o]
@
£
o}
L
om
=
% 1.4
= |
@)
-
w
[ea]
I
[
W 1.4 <
o)
END OF BOREHOLE 25.8 m(-70.9 m EL.)
Note: Borehole completed to depth specified by Canmar.
28 —
30 -~
32
34 |-
36 —
38 —
L L L L L ! Al
JOB No.: 101- 3605 LEGEND BOREHOLE
DRILLING COMPLETED: 82/08/25 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 25.8 m(-70.9 m EL) J + Torvane ® Fall Cone C - Consolidation T - Triaxial Shear B-NER 3:1B
moo DRILLING RIG: F 1500/Supplier V z * Min. Vane & UU Triaxial DS - Diroct Shear S - P.W. Salinity
R # Pilcon Vane B CU Triaxis! TD - TDR G - Gas Analysi
LOG COMPILED BY: DDY/BR SAND ST CLAY OMaliot e iaxia Ca - Catorimatry alysis PAGE1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




{metres)

DEPTH BELOW SEABED

16

18

20

22

24

26

28

30

32

34

36

38

LOCATION: NERLERK SITE

FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgy {micronsi e

o
100 200 300 I
UTM COORDINATES: 7815700 m. N. 562596 m. E. WATER DEPTH: 45.1m T S ; . ] No
PLASTIC WATER LIQUID 12
O. LIMIT CONTENT (%) LiMIT UNDRAINED SHEAR STRENGTH (kPa) O
SYM. > SOIL DESCRIPTION GROUND ICE + . — o
T Acnv 20 40 80 80 100 200 300 “
3 T T f] T H T T 1 T
CLAY {CH) - SILTY with some SAND, laminated, very soft to soft, NOT FROZEN 0o “ e
high plasticity, dark grey 0.3m(-454m m_.v\l '
SAND (SP) - traces of SILT and ORGANICS, laminated, 10
fine-grained, uniform, greyish brown '
5 {SP - SM)
1.0 Av\
1.4 /
(sP) 06 yd
(SP - SM)
1.3
- thin ORGANIC laminations with rootlets, black
0.7
{SM) - some SILT and QORGANICS with rootlets
- 5 mm thick CLAY layerat 6.6 m 4
{SP) - trace of SILT
0.8
16 \ /
9.0 m(-54.1 m EL) r
CLAY {CL) - and SILT, very thin to thin laminations, very stiff, -0.4 " - “ A {116 kPa}
- low plasticity, dark brownish grey
N : -0.3
5 11.3 m(-56.4 m El.) 4
SAND (SP} - trace of SILT, fine-grained, uniform, greyish brown
- 15 LN a4
Av\\
1.5
- trace of coal detritus and mica flakes T
- 3 mm thick coal detritus layers every 50 mm 1.8
l throughout sample
1.5
n H (SP - SM) 18 v
2.3
- E 1.8 //
y
{8M} - SILTY, dark greyish brown at 27.0 m
{SP} - trace of SILT, greyish brown at 27.1m 0.8
- 0\ p'S
END OF BOREHOLE 30.3 m{-75.4 m El.)
Note: Borehole was completed to depth specified by Canmar
I3 i |54 1 L L A 1. L
JOB No.: 101 - 3605 LEGEND BOREHOLE
DRILLING COMPLETED: 82/08/27 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION zm_mmmw
H EPTH: X -75. . N + Torvane ® Fall Cono C - Consolidation T - Triaxial Shear B- 13
DRILLING RIG: F awom\w.ﬁumw?a e EHD z  leon vane 80U Trma To TOR G- Gas A
] N # Pilcon Vane @ CU Triaxial TD-TDR G - Gas Analysis PAGE1 OF1
LOG COMPILED BY: —<_U<<\WN SAND SILT cLay O Halibut Vane ° Ca - Calorimetry

BOREHOLE LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED (metres)

10

14

16

18

20

22

24

26

28

30

32

34

36

38

LOG COMPILED BY; MDW/DJ

SAND

SILT CLAY

O Halibut Vane

Ca - Calorimatry

LOCATION: NERLERK SITE FINES nozqmwzq §_Mo zmc.w%onm?.“owmm omon“o.ungzo a
UTM COORDINATES: 7814842m. N. 561552 m. E. WATER DEPTH: 45.1m A S : _ i g
PLAST w 1auID <
. Vi noz%qumﬁ‘x- r..:s:. UNDRAINED SHEAR STRENGTH (kPa) on
SYm.| © SOIL DESCRIPTION GROUND ICE b + w
= T Pc) 200 40 60 80 100 200 300 &
T T T T L]
SAND (SC}- CLAYEY, some SILT, trace ORGANICS, fine-grained. NOT FROZEN ] o fe— a0 Av/.. _
firm, low plasticity, dark grey \I
0.5 m{-45.6 m EL)/
/ SAND (SP) - traces of SILT and shell fragments, fine-grained, / 6.4
uniformbrown __________09m(460mEL)/ i \
SAND (SC)- CLAYEY, some SILT, fine-grained, firm, M 4.\
low plasticity, dark grey 1.2 m(-46.3 m EL) \
SAND ({SP) - traces of SILT and shell fragments, Y
fine-grained, uniform, brown
(SM) - some SILT below 1.7 m (estimated) y
8 - 2mm thick SILT layer at 2.2 m
(SP - SM) - trace of SILT below 2.7 m \ /
- thinly bedded SAND and SILT below
3.4 m (estimated) - He-
A - 100 mm thick SILT and CLAY (CL) layer at 4.0 m _
| (8P} - trace of SILT below 4.35 m (estimated) {
r 5.3 m(-50.4 m EL}
SILT a—ul mumﬂm..wﬂyam.ﬂnm of CLAY, dense, amﬂﬂ.ma,\ brown, r 55 )
50 mm thick ORGANIC-rich bed at 5.6 m {estimated) T % P
5.9 m(-51.0 m El} T
SAND (SP) - trace of SILT, fine-grained, uniform brown
0.0
- 150 mm thick SILTY (SM) layer at 6.6 m
0.2
0.7
1.3
1.7
- CLAY lens at13m o
0.8
2.3 A
1.7
\
2.6
B 1.9 y
1.5 L
28.0 m(-73.1 m EL) |
- B { Difficult drifling below 28 m and repeated failure
to recover sample at 30.8 m may be indicative of FROZEN
well-bonded permafrost)
well bonded
No recovery
END OF BOREHOLE 30.8 m{-75.9 m EI.)
- Note: Borehole completed to depth specified by Canmar
L i L L 1 H 1 Il k)
JOB No.: 101- 3605 LEGEND mm@%vm_me
DRILLING COMPLETED: 82/08/28 SOIL SYMBOLS SHEAR STRENGTH qmmq,_omzdm_o»doz
BOREHOLE DEPTH: 30.8 BA‘MWO m m_v - @ + Torvane @ Fall Cone C - Consolidation T - Triaxial Shesr B-NER 3:5
| : ; x Min. Vane A UU Triaxial DS - Diroct Shear S - P.W. Salinity
DRILLING RIG: F 1500/Supplier V ~ * “ o it U T 0 . TOR G - Gas Amatysie PAGE1 OF 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




LOCATION: NERLERK SITE ; FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgg {microns)e w
UTM COORDINATES: 7815199 m. N. 561897 m. E. WATER DEPTH: 44.5m . wow % 10 20 300 No
PLASTIC WATER LIQUID <9
SYM S SOIL DESCRIPTION GROUND ICE it CONTENT (%} LIMIT | | UNDRAINED SHEAR STRENGTH (kPs) o
o = T (C) 20 40 60 80 100 200 300 &
T T T Ll 1 1 A
CLAY {CL)-SILTY, ORGANIC-rich bands, soft, low plasticity, NOT FROZEN “ '
dark grey ~ ¢ P
- CLAYEY SAND below 0.2 m 0.3 m(-44.8 m EL) \ T‘ll o
/m>zc (SP) - trace of SILT, fine-grained, uniform brown
9 [ . _ 07m452mEL}_J 13
CLAY({CL) - SILTY, soft, low plasticity, dark grey v
1.2 m(-45.7 m El.)
SAND (SP - SM) - trace of SILT, fine-grained, uniform brown
becoming grey brown below 2 m 3.0 m{-47.5 m m_.<l -
CLAY (CL - ML) - and SILT, numerous fine-grained SAND partings,
4 stiff, low plasticity 3.8 m(-48.3 m EL) 2
SAND (SM) - some SILT, fine-grained, uniform brown \
- trace of SILT befow 4.3 m (estimated)
- SILTY below 4.9 m
(SP) - trace of SILT below 5.3 m (estimated)
6
0.1
0.4
1.0
0.7 /
0.3
0.8
0.5
6.0 >
1.3
0.9
“&
@
£
b 0.8 g
E
o
[1¥)
[as}
<
(V4]
[72]
1.3
=
o
wd
L
fas]
X
-
[a ]
a 7 1
o 0.7
0.1
1.1 &
(No Recovery/ FROZEN
32 b END OF BOREHOLE 31,5 m(-76.0 m EL)
Note: Borehole completed to depth specified by Canmar
34
36
38
L L 1 J, 3 1, b 1 5
LEGEND BOREHOLE
JOB No.: 101- 3605
2 DRILLING COMPLETED: 82/08/29 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION ﬂczmm.m
_ PTH: 31.5 m{-76.0 m EL) N + Torvane ® Fall Cons C - Consolidation T Triaxial Shear B-NER 3:6
BOREHOLE DE 1 o0/ Supolier V . E z * Min. Vane & UU Triaxial DS - Direct Shoar S - P.W. Salinity
DRILLING RIG: 1 upplier d A # Pilcon Vane @ CU Triaxint TD - TOR G - Gos Analysis PAGE 1 OF 1
LOG GOMPILED BY: BR/DY SAND  SILT CcLAY O Halibut Vane Ca - Calorimotry

BOREHOLE LOG AND LABORATORY TEST RESULTS




{metres)

DEPTH BELOW SEABED

LOCATION: NERLERK SITE . m_zm_mo0024wm24 Gamoc gmc_w%omnkw%aﬁm omo”“%“naaio e
UTM COORDINATES: 7814794 m N, 561887 mE. WATER DEPTH: 454 m . : ) L 1 ! 1 mm
S PUNMIEC  comrent %) LIGUPI ] UNDRAINED SHEAR STRENGTH (kPal m w
SYM.| = SOIL DESCRIPTION GROUND IC [ - @
T (C) 20 40 80 80 100 200 300 &
Ll T i v T T T
CLAY (CL)- SILTY, SANDY, very soft, low plasticity, dark grey NOT FROZEN ! N _ *
0.4 m{-45.8 m E1.) )/ | ve — W
s Yo
SAND (SP) - traces of SILT and shell fragments, fine-grained, uniform, 1.3
dark grey
(SM) - some SILT below 0.6 m 1.8
(SP - SM) - trace SILT below 1.0 m ’ [// >
(SM) - some SILT to SILTY, trace of CLAY below 1.2 m 15 I A
(8P - SM) - trace of SILT with fine roots below ’
1.7 m (estimated), black
(8P} - trace of SILT below 2.1 m 1.9 &
- some SILT with fine roots and ORGANIC-rich beds N
below 2.45m 1.9
{SP - SM} - trace of SILT, below 2.9 m, brown <
{SP) - below 3.4 m {estimated)
{SP - SM) - below 4.35 m (estimated) 20 \ /0
—_ _ {sP)-below 6.15m [estimated) __ __ 6.1m(-51.5mEL) |
CLAY (CL) - and SILT, some SAND, stiff, low plasticity, grey brown _.
- SAND seam at 6.6
seamato.em 7.2 m(-52.6 m EL) 0.3 +
SAND (SP) - trace of SILT, fine-grained, uniform, brown 0.5 0/
(SP - SM) - below 7.5 m
(SP) - below 7.95 m
2.2
1.9
2.3
2.8 ¥ j
{SP - SM) 2.1 A/
(sP) 31
1.9
3.0 9
m
E 2.2 4
3.4
L
END OF BOREHOLE 30.2 m{-75.6 m EL)
Note: Borehole completed to depth specified by Canmar
32 |-
34 —
36 -
38
i 1 L 5, I3 1 L 1 L
. LEGEND BOREHOLE
JOB No.: 101 3805 TEST IDENTIFICATION NUMBER
DRILLING COMPLETED: 82/09/01 SOIL SYMBOLS SHEAR STRENGTH AT k
BOREHOLE DEPTH: 30.2 m{-75.6 m m_v X + Torvane @ Fali Cone C - Consolidation T- ﬂq.ux.u_,mdea_‘ B-NER 3:7
DE_P—:_ZO RIG: F ._moo\m:UU:m« v 3 x Min. Vane A UU Triaxiat DS - Direct Shear S PW. mu:::x
N 2 TD TOR G - Gas Anal
LOG COMPILED BY: MDW/DJ SAND CLAY m,m.u__n.wﬂ,,ﬁma 8 CU Triaxial T R ot as Analysis PAGE 10F 1

BOREHOLE LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED (metres)

LOCATION: NERLERK SITE FINESCONTENT (%18 || MEDIAN GRAIN SI1ZE Dgg tmicronsie] | m
. 5 10 15 20 10 200 300 &
UTM COORDINATES: 7814987 m. N. 562 037 m. E. WATER DEPTH: 443 m . . . " L 1 4 um
PLASTIC WATER LIQUID ah
: LMt CONTENT (%) LIMIT | | UNDRAINED SHEAR STRENGTH (kPa) o
SYm.| © SOIL DESCRIPTION GROUND ICE — i M
0 =z T (°C) 20 40 60 80 100 200 300
T T T L T ¥
CLAY (CL) - SILTY, soft, low plasticity, dark grey NOT FROZEN N _
0.3 m(-44.6 mEl) 14 4
SAND (SP - SM) - traces of SILT and shell fragments, fine-grained,, 5
uniform, brown 2
2 (SP) - below 0.75 m (estimated) 2.2
- 5 mm thick CLAY layerat 1.2 m
(SP - SM) - below 1.6 m (estimated) 30
(sP) oR bl
4 - (SP - sM) 27 B ».d
1.4 . k
- two 18 mm thick layers with some SILT and trace CLAY
(SM)- SILTY 2.7 *IIIJLI 275 Vv
6 (SP) - some SILT below 6.2 m (estimated) —— :
- 40 mm diameter | _—]
g - trace of SILT \\
(SP - sM) 2.9
. L { s
(sP)
(sP - sM)
10 - - CLAY lenses with trace gravel to 10.77 m ¢ he
* / \N
(SM) - some SILT 1.4 /uo 4
12 p- {SP - SM) - trace SILT 0.9 ﬂ\
(SM) - some SILT 23
14 |- (SP) - trace SILT 30 N Y 3% _] <
(SM) - SILTY, ORGANIC seam at 14.7 m
0 0.1 & —sr 33%
\\\\
16 —
{SP) - trace SILT 0.9 L] /
18 -
[ 1.3 3
T 7 i
22 }-
- ORGANIC lenses in sample No. 23 2.7
24 —~
1.3 {
26 —
28 +—
: E 1.0
30 -
1.1 K&
32 - END OF BOREHOLE 31.8 m(-76.1 m EL.} . .
Note: Borehole completed to depth specified by Canmar,
34 -
36 —
38 |-
2, 1. L i 1 Il J il L
JOB No.: 101- 3605 LEGEND i
DRILLING COMPLETED: 82/09/02 SOIL SYMBOLS SHEAR STRENGTH . ConsT IDENTIFICATION BnED
. - Ny + Torvane @ Fall Cone - Consolidation - Triaxia ear .
DRILL : Zoéwum\ v : & # Pileon Vane B CU Triaxial To-TOR G - Gas Analysis PAGE 10OF 1
LOG COMPILED BY: BR/D SAND  SILT CLAY O Halibut Vane Ca - Calorimaetry

BOREHOLE LOG AND LABORATORY TEST RESULTS




e a1 T . mﬂ.h) ﬁﬂﬂ Ahun,nz{n.;. j =
LOCATION: NERLERK SITE FINES CONTENT (%] ¢ MEOIAN GRAIN SIZE Dgq Imicrans) @ ]
UTM COORDINATES: 7815397mN, 561992mE. WATERDEPTH: 44.8m 58 v ®¥ _® 10 200 30 Na
_ PLWHC  conTenTiv LT s
M SOIL DESCRIPTION GROUND ICE M i 1Y UNDRAINED SHEAR STRENGTH (kPa} oF
T °C) 20 40 60 80 100 200 300 &
CLAY (CL)- SILTY and SANDY, soft, low plasticity, dark grey NOT FROZEN L UM LA ' ' '
0.2 m{-45.0 m EI.) . 0.5 \
SAND (SP - SM) - trace of SILT, fine-grained, uniform, brown
0.8 m{-45.6 m EL} .
CLAY {CL)- SILTY and SANDY, soft, low plasticity, dark grey 11
1.1 m{-45.9 m EL.}
SAND (SP) - trace of SILT, fine-grained, uniform, brown / )y
2.3 m(-471 mEL) [ Moxn.wmz_,_.m
CLAY (CL}- SILTY, some SAND, hard, olive grey , 22 ot~ " 5%2t1.9m
(Material change noted by driller at 2.3 m)
3.4 m{-48.2 m EL) s
SAND (SP) - trace of SILT, fine-grained, uniform, brown 4.3
%
m 4.0 »
e
@
E
) 39
(a]
w
m 1.5
<
% . AN
0.8
=
o] (sP-sM)
- 0.9
w
m
I (SP)
- 29
a.
M 26
- 10 mm thick CLAY lens and one 13 mm
diameter pebble A ¢+
25
1.9
1.7
{SP - SM) . , :
Note: Borehole was teminated as specified by Canmar, 13 hd
: END OF BOREHOLE  ~—~ = 15.0m{-598 mEL) J * .. ¢ .93 JI .
A JOB No.: 101 - 3605 LEGEND BOREHOLE
E DRILLING COMPLETED: 82/09/05 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 15.0 m{-59.8 m El.) J + Torvane ¢ Fall Cone C - Consolidation T - Triaxial Shear B-NER 3:10
§ DRILLING RIG: F amQO\mcvt:mq Vv EHD z x Min. Vans | DS - Direct Shear $ - P.W. Sahnity
LOG COMPILED BY: MDW/BR SAND ST CLAY |  Otsmwtwame oo S Corimarry i Analvis | |PAGE OF1
BOREHOLE LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED (metres)

BOREHOLE DEPTH: 11.5 m{-55.7 m E}.)
DRILLING RIG: F 1500/Supplier V
LOG COMPILED BY: MDW/DJ

LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgq (microns) & e
UTM COORDINATES: 7815322mN. 562224 mE. WATER DEPTH: 44.2m 5 W o ®v » 10 200 %0 N
_ PLMHC  coNTenti LT 2g
: NORAINED SHEAR STR
sym.| S SOIL DESCRIPTION GROUND ICE || '} > = || UNORAINED SHEAR STRENSTR (A1) ) ™
T ¢c) 20 40 &0 80 100 200 300 &
CLAY (CLI- SILTY, SANDY, traces of shell fragments and NOT FROZEN Ly, . _ _ _ -
IR ORGANICS, firm, low plasticity, dark grey . 1
. CLAYEY SAND layer at 0.5 m 0.0
0.0 4
1.6 m(-45.8 m El.) \
SAND (SP - SM} - trace of SILT, fine-grained, uniform, brown 24
2.0 =
- black ORGANIC lenses to 4.8 m
2.5
1.8
2.6
28
2.8
8.4 m{-52.6 mEL)
SILT (ML) - occassional thin beds of SILTY fine-grained SAND, 1.8
t to dense, dark
compact to dense, dark grey 9.2 m{:53.4 m EI.)
CLAY (CL)- and w:ﬂwoaaﬂﬂvﬂ«ml:\ m:;y-_u_‘losﬂl | l;
H { A +
20
. 10.8 m{-656.0 m E\.)
SAND (SP} - trace of SILT, fine-grained, uniform, brown
27
[ END OF BOREHOLE 11.5 m{-66.7 m EL)
Notse: Borehole nuib\wa.& to depth specified by omaimn,
vy . IR .
A JOB No.: 101 - 3605 LEGEND BOREHOLE
A% || DRILLING COMPLETED: 82/09/15 SOIL SYMBOLS ., SHEAR STRENGTH TEST IDENTIFICATION NUMBER
T - Triaxial Shear B-NER 3:11

N + Torvans @ Faill Cons C - Consolidation
_H_H_HE '/l x Min. Vanas A QU Triaxial DS - Diract Shear S - P.W. Salinity
o ¥ Pilcon Vane ¥ CU Triaxial TD-TDR G - Gas Analysis PAGE 1 OF 1

SAND SILT CLAY O Halibut Vane Ca - Calorimetry

BOREHOLE LOG AND LABORATORY TEST RESULTS




DEPTH BELOW SEABED (metres)

i £ 3 B N \ "

LOCATION: NERLERK SITE FINES CONTENT (%) ¢ MEDIAN GRAIN SIZE Dgq (microns) o
UTM COORDINATES: 7814503 mN. 563657mE. WATER DEPTH: 44.2m L S L 0 200 X0 14
1__.._>,m.._..__n nou._%m.q-‘m.ﬂ.*_ _.—_Mu?ﬂ_amu UNDRAINED SHEAR STRENGTH m“

sym.| S SOIL DESCRIPTION GROUND ICE [f +— | NeTHIPI &

T {C) 20 40 60 80 100 200 300 &

0 CLAY (CH) - SILTY, some SAND, trace ORGANICS, very soft, NOT FROZEN T ' . _ .
high plasticity, mottled dark grey
- thin SAND lens at 0,13 m H—} 4+ 40% S—
T

- shell fragments at 0.15 m
0.6 m{-44.8 m EL.)

SAND (SC) - SILTY, some CLAY, trace ORGANICS,
fine-grained, soft, low plasticity, dark grey
1.1 m{-45.3 m El.}

SAND (SP- SM) - trace of SILT, fine-grained, uniform, brown
(SP) - below 1.5 m {estimated)
- grey below 2.5 m (estimated)

- brown

0 {SP - SM)

sP) 4 IN

14 |- END OF BOREHOLE 13.4 m{-67.6 m EL)
Nots: Borehole completed to depth specified by Canmar
o el Al b Nt ol ' —_—
A JOB No.: 101 - 3605 N _LEGEND BOREHOLE
%ﬁ DRILLING COMPLETED: 82/09/18 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION NUMBER
BOREHOLE DEPTH: 13.4 m(-57.5 m EL.) | e ® Fall Cane C-Consolidation T Triacisl Shaar | | BNER 3:12
€DQ || oriLLiNG Ris: F 1500/Suppiior v I Y| g asimm | osromome gowenmn (L0
. C an [4T L.81 ) - - 3 nalysis
LOG COMPILED BY: _AE-—\OIP SAND - SWLT CLAY O Halibut Vane Ca - Calorimetry

BOREHOLE LOG AND LABORATORY TEST RESULTS
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RO~ .14 181 9B 729 0.0

~JOB NO.

101 3605 “DATE 620030




PARTICLE - SIZE ANALYSIS OF SOILS

i 100

e

S
s

PERCENT SMALLER

T .0005 001

CLAY

SILT

SAND
| MEDIUM  [COARSE

GRAVEL
FINE | COARSE

FINE

U.S. STANDARD SIEVE SIZES

=200 100 =60 =40=30 =20 =16 =10 =8 -4 3ge Vo

90| : i

80

50 |-

0| 0

VR R RS SR U

.002

.005

.02 .05 0.2 0.5
GRAIN SIZE — MILLIMETRES

5.0 50

ks SYMBOL

BOREHOLE
NUMBER

DESCRIPTION |

SILT
(%)

DEPTH
{m}

CLAY Cu Cc U.S.C.

(%)

SAND
(%)

GRAVEL
(%)

 BNR2:1

éBsNER:Z:l
B:NER: 2:1
B:NER: 2: 1

o BNERe2:1
10—

1.65- 2.65 | -

17 ®3 88 (1.3 .9

.09

v 68 28 (1.3 .8

6 %4 88 |17 L1

288 | - 43 &7 LB |17

286 | - 60 9.1 88 |24 L3 SP-GH

4.99

1.3 w7 s | - -

~JOB NO. 101 3685

DATE 62072
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

|

SAND

GRAVEL ]

|

FINE

| MEDIUM _ [COARSE

FINE | COARSE |

100

=2

00 =100 =60

U.S. STANDARD SIEVE SIZES

=40=30 =20 216 =10=8 =4

L PR TR L PP S T

60| - i

a0 - ioa.

PERCENT SMALLER

of—=

.0005 .001 .002

.005 .0t .02 .05

0.1 0.2

05 10 20 5.0

' GRAIN SIZE — MILLIMETRES

10 20 50

BOREHOLE
NUMBER

SYMBOL

DEPTH

DESCR

IPTION |

(m)

Cc

LAY
(%)

SILT
(%}

sanD |oraver]| Cu

(%) (%)

u.s.c.

L BNR2:1

«.o... BsNER:2:1

__ _BNR21
_ ._éB:NER=2:1
_._%B:NER:al
___f&nmm

18.18 - 18.50
1260 - 12.99

5.6 - 571
6.38 - 6.60
7.58 - 7.60

8.48 - 8.78

- 3.0

- 1.8
- a

9.9
a7.6
@2
%.3

28 |16

2o |18
a8 |19
ﬂ. 1.9
n.a 1.9

EYIEY

1.2

~JOB NO. 181 <385

“DATE ©02
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v
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

l

FINE

[ mEDIUM

[coARSE

FINE | COARSE |

<100 =60

100
g0 - OO
80| - i

ol

50 |-

PERCENT SMALLER

201 5.,

60 %;f@;,.u_ ““;_}:

1o.lf;ﬁ.m._.m.}“j”

30 T

- 200

U.S. STANDARD SIEVE SIZES
=40 =30 =20:16 =10 =8

=4

I B DU R U L T

0 p———

.0005 .001 002

.005 .01 .02

.05

0.2

0.5

GRAIN SIZE — MILLIMETRES

10 20

50

BOREHOLE
NUMBER

SYMBOL

DEPTH
{m)

DESCRIPTION

CLAY
(%}

SILT
(%)

SAND
(%)

GRAVEL
{%)

Cu

Cc

U.S.C.

— BeNER:2:1
..... EBQNER:Z:I.
___ﬁmmn
_ __a NER: 2 1
____B= NER: 2: 1
___& NER: 2: 1

- 14.60 - 14.98
é 17.88 - 18.16.
2070 - 21.18
éam-%m
énm-mm
éaw—mw

26
-

o8
MI
ﬁ.ﬂ
M
M
.0

1.3
1.5
1.4

1.9

1.7
1.9

11

"
1.2

sp

Sp
sp
Sp

~JOB NO.

101 -3685

“DATE 80072

PUSON—




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

[

GRAVEL

FINE

| meEpium

JcoaRrsg]

FINE |

COARSE

100

=200

=100 =60

U.S. STANDARD SIEVE SIZES

=AD =30 =20 16 -

1D =8 4

EPTRENS

2a

90
80
70| ..

ol . L

40| - .

PERCENT SMALLER

20| . iie

20 i o

wl .o

500 iy

L T T

0 T

1

—

0005 .001 .002

.005

.01

.02

.05

0.

1 0.2

0.5

GRAIN SIZE — MILLIMETRES

1.0

20

50

BOREHOLE
NUMBER

SYMBOL

DEPTH

{m)

DESCRIPTION |

CLAY

(%)

SILT
(%)

SAND

(%)

(%)

GRAVEL

Cu

Cec

U.S.C.

 B:NERe2:2
| B NER: 2: 2
__ _B NER: 2: 2
_ __B NER: 2: 2
___B NER: 2: 2
_____B- NER: 2: 2

A5 -
1.41 -
1.83 -
2.18 -
2.85 -
3.88 -

.65
1.51
1.95
2.25
2.95
3.98

33
289
196
| 2M

%.7
.4
98 g
71 1
Bﬂ. 4
sm B

6.0

1.8
1.8
1.6

L2

SP

SP

~JOB NO.

101 -3685

“DATE 62050




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY SILT SAND GRAVEL
FINE | MEDIUM |COARSE| FINE | COARSE

U.S. STANDARD SIEVE SIZES
100 2200 <100 =60 =40 =30 #2016 <10 =8 4 B S R A 2 S ¢

90
8O o -
70 - i

60| s i SRS IR I

50| ... .

a0l -0 )

PERCENT SMALLER

e 10 .

0

v .0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50
' GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH DESCRIPTION |

SYMBOL CLAY | siLT | sanD [eraver| Cu Cc U.S.C.
NUMBER (m) G| | %) (%)

_ BMR22  AGI- 470 | - 61 9.9 4B |20 L0 SP-SH

... BMR22  531- 58 | - 71 88 88.|28 L1  SP-SH
t __ _mMR22 G40- 680 | - 35 85 48 |20 L3 @

G ____§B=NER:2=2 8.30 - 8.40 - 21 979 M 1.9 11 5

__ _BMR22 110-1858 | - 2.3 977 M 1.9 1z oW
__ __BMR22 1L98-123 | - 1.3 @7 &0 [L8 .9 . S

~JOB NO. 101 3605 | DATE 20605




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

.

GRAVEL

.

FINE

[ meDium

[COARSE|  FINE |

COARSE

100

=200

=100 =60

U.S. STANDARD SIEVE SI1ZES

=40 =30 =20 =16 10 =8

90
80 .
ol
60| - .-
50| -

a0l - ..

PERCENT SMALLER

21 -
2| . i

100

=4 2yt lgn

3,

1

1o 2

3

0 —

— T

.0005 0017 .002

| -
.005 .01 .02

.05 0.1

0.2

0.5

GRAIN SIZE — MILLIMETRES

1.0 20

5.0 10

20

50

BOREHOLE
NUMBER

SYMBOL

DEPTH
{m)

DESCRIPTION

CLAY
(%)

SILT
(%)

SAND
(%}

GRAVEL
(%)

Cu Cc

u.s.C.

 BeNERe2:2
..... ﬁmﬁz
- _._éB'.' NER: 2: 2
___;&m&az
L BNR22
L BMR22
...____iag NER: 2:2

13,78 - 14.00
% 14.60 - 14.80.
% 17.78 - 18.00
E 20.70 - 21.18
;a%-%m
émm-mw
20,98 - 30.30

2.3
%zz
1.9

g7.7
a.6
@8
@1

oo
%M
0.0
8.0

1.9
1.8
1.8
1.9
1.8
1.7
1.9

1.0
1.8
12

BN/

L2
1.2

™
s
s
5P
s
5

| JOB NO. 181 -3685

“DATE B0




PARTICLE - SIZE ANALYSIS OF SOILS

100

90

80

70

50

40

PERCENT SMALLER

10

60 |-iirs

CLAY

SILT SAND

GRAVEL

MEDIUM

FINE |

|coARSE

FINE COARSE

U.S. STANDARD SIEVE SIZES

=200 2100 =60 240 =20 =20 16 =10 =8

=4

IS P

P T

T 7 T

.0005 .001 .002

005 N .02 05 0.1 0.2 Q5 1.0 20

GRAIN SIZE — MILLIMETRES

50

10 20 50

SYMBOL

BOREHOLE
NUMBER

DESCRIPTION

SILT SAND |GRAVEL
(%) (%) (%)

DEPTH

{m) Rl

Cu

Cc

u.s.C.

o BsNER22

B NER2: 2

BO0- 45 |31 224 25 00

8- L4 |35 107 488 2.0

~JOB NO. 181 35

“DATE ©-06-3




\ PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL ]
CLAY !
SILT FINE | MEDIUM [COARSE|  FINE | COARSE | |

U.S. STANDARD SIEVE SIZES
! 100 =200 G100 =60 40 =30 =20 .16 10 =8 =4 Tgm A g Mg e g

20

80

701 - [SURSURURRURURTES ;{1 Ot SO Y o

60

50

40

PERCENT SMALLER

0t -
21| ...7 ..

10f ...

£ ° | T T — g - — 1 —
o 0005 001 002  .005 .0V .02 05 01 02 05 1.0 20 50 10 20 50

GRAIN SIZE — MILLIMETRES

f BOREHOLE DEPTH DESCRIPTION

SYMBOL Cu Cc u.s.c
CLAY SILT SAND |GRAVEL Rt
5 NUMBER {m) (%) (%) (%) {%)

l_ BNR218 280- 220 | - 33 67 08 |20 12 5P
o b memate 278~ 32 | - 39 W1 GB |25 L4 %

o __mMR210 37- 41 | - &4 SL6 KO |38 23  SP-SH
o | _sMR2te . 460- 49 | - 34 W6 &8 (L9 .9 %
U | —_mwr2mw o 7a- 788 | - 26 @4 &8 (18 L8 %

 |——BMER21 QU7- A5 | - 23 @7 &8 (L4 .8 %

JOB NO._ 101 3605 “DATE 820805




PARTICLE - SIZE ANALYSIS OF SOILS

L CLAY } SILT

SAND

GRAVEL

FINE | MEDIUM  |COARSE

FINE

| coARse

=200

U.S. STANDARD SIEVE SIZES

100
90
80
70} -

60| i

40

PERCENT SMALLER

20 :Q:iium B AU
20| il

wlo

0

=100 =R0 =40 =30 =20 =16 10 =8

=4

3
k]

AR S R -

0005 001 .002 005 .01 .02

.05

0.1

e 1
0.2 0.5 1.0 2.0

GRAIN SIZE — MILLIMETRES

5.0

20 50

BOREHOLE DEPTH

SYMBOL
: NUMBER {m)

DESCRIPTION

CLAY
(%)

SILT | SAND |GRAVEL
(%) (%) (%)

Cu

Cc u.S.C.

__ BNR210 10.97 - 1148
... BNR218 1280 - 13.34

_ _ _BNR210  14.63 - 15.00
__ __B:MR218  18.50 - 18.99
___BNR218 2470 - 25.00

. BNR218. 3.08- 1L

42 @58 8.0
a°1 9&9 m
2,5 975 Ml
18 982 Ml
z1 979 Ml
3,,91 9791 M

21
1.8
1.3
1.6
1.7

1.9

1
1.2

SP
SP
SP
SP

P

JOB NO_ 101 345

D Af E 0615




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL |

FINE

|

MEDIUM _ |COARSE

FINE |

COARSE |

U.S. STANDARD SIEVE SIZES

_— _EB:NERZ; 18

1.82 - 2.0

2.7 138 §.5 0.8

100 =200 =100 =60 =40=30 #2016 10 =8 =4 Tt Tataater it 30
ol
w
a B0 - e e e s e s o s e
-
<
= :
=Y IEEE AN IR TN E! DRSNS SO IR S SO [N SO S
‘—
2
w 40} - i b oo T e s srsee et
[&)
ol
w

0.

0 | =i —— : I — 1

0005 001 002 005 .01 .02 05 01 02 05 10 20 50 10 20 50

GRAIN SIZE — MILLIMETRES
vmaop| BOREHOLE DEPTH DESCRIPTION | c c .S.C
S B CLAY SILT SAND |GRAVEL u c wAde ks
NUMBER (m) (%) (%) %) (%)

— _B:NER2:18 .88 - .58 247 21.8 543 B.8 - -
..... B: NFR2: 18 91 -7 1.48 25.7 149 59.4 0.8 - -

JOB NO.

101 -3685

"DATE 6-092




PARTICLE - SIZE ANALYSIS OF SOILS

100

90| < e

80

60

a0

PERCENT SMALLER

CLAY

SILT

SAND GRAVEL

]

FINE

[ mepium [COARSE|  FiNE

[ coamse |

=200

U.S. STANDARD SIEVE SIZES

50| .. i

T

=100 =60

=40=30 =20 16 =10 =8 =4 R S SIS R A i S I

T

0005 001 .002

.005 .01 .02

.05

0.1

0.2

0.5 1.0 20 5.0 10

GRAIN SIZE — MILLIMETRES

50

SYMBOL

BOREHOLE
NUMBER

DEPTH
‘(m)

DESCRIPTION

CLAY
(%)

SULT
{%)

SAND |GRAVEL| GCu Cc
(%) (%)

u.s.C.

 BNER:3:1
L BNERHL .

91 - 1.3

"2 74 - 318,

l

44
6.6

.6 60 |13 .8
@4 00 |32 L3

SP

- 5P-SH

JOB NO. 101 3685

DATE 007




PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
{ CLAY SILT FINE [ mepium  Jcoarsg]  Fine [ cOARSE
U.S. STANDARD SIEVE SIZES
100 : .77.00 =100 =60 #4030 22016 =10 =8 =4 33"‘7"3/4"1" 1"?"2" 3
90 ...... ....................................
gol - - s A e ]
ol oo b o T e L L
o«
w
J 60
o |
<
2 s0
’—
z
W 40
)
<
wl
a 20
20
- 101} -- P .- . . - o .....
0 I T ] : T :
0005 001 002 005 01 .02 05 01 02 05 10 20 50 10 20 50
GRAIN SI{ZE — MILLIMETRES
| eomeroLE DEPTH DESCRIPTION c c .S
SYMBO CLAY | SILT | SAND |GRAVEL u c 5.0
; NUMBER (m) (%) %) (%) (%)

S| mMRRB  RE0- .12 (431 244 5 88 | - -

| JOB NO. 181 -3885 DATE 82-11-18

SANDA. ..



PARTICLE - SIZE ANALYSIS OF SOILS

. SAND GRAVEL
cLay SILT FINE [ MEDIUM [cOARSE[ FINE | COARSE

U.S. STANDARD SIEVE SIZES
' 100 - _ i 4 =200 :190 =69 =40=30 =20 16 =10 =8 =4 Jige g i 4 Vgt g T3

=

90|
80 ........ .
. 70
60
50

40

PERCENT SMALLER

30

20

.............................

10}

ti . 0005 001 .002 005 .01 .02 .05 01 02

T . ::: ﬁ g : L N | . R [ :
05 1.0 20 50 10 20 50
GRAIN SIZE — MILLIMETRES

symmoL| BOREHOLE DEPTH DESCRIPTION c c .S.C
. e u C .
[ = NUMBER (m) CLAY SILT SAND |GRAVEL

(%) (%) - (%) (%)

__ BMR%1B  L50- 150 | - 1.3 %7 &8 |19 L2 Sp
EI R . BNER:3:1B  3.00- 308 | - 41 %9 68 |28 12 Sp
[ __ _BNERZI1B  ATS- A5 | - 67 9.3 88 |28 1.3 S-S
. __BMR%:1B 658- 65 | - (&7 GA3 4B |24 .9 SP-SH
! C | mNRaB  8SI- &S0 | - 120 g1 80 | - -

JOB NO. 101 -0 “DATE 0020

~nn



PARTICLE - SIZE ANALYSIS OF SOILS

SAND : GRAVEL
Y
CLA SILT FINE [ MEDIUM |COARSE| FINE | COARSE

U.S. STANDARD SIEVE SIZES
100 =200 =100 =60 =40=30=20=16 =10=8 =4 3ig” 1t Bug g gl 3

90
70
50

40| -

PERCENT SMALLER

30 |-

20

10 |

0[ 4 (N [ . L - i : A :
0005 .001 .002 005 .01 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50

GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH DESCRIPTION |

CLAY | siLT | sanD |gravel| Cu Cc u.s.c.
NUMBER {m) G| o | e |

— B:NER:3:1B @ 13.80 - 13.98 - 3 97.8 20 |28 1.0 1y

SYMBOL

..... B:NER:3:1B | 14.08 - 14.00 - 1.8 89.2 . 0.8 - -
— — —B:NER:3:1B :"16.25 - 16.25 - 5.1 949 4.8 |21 1.3 SP-SM

— —B:NER:3:1B . 22.73 = 22.73 - 3.9 96.1 .8 |22 1.3 SP

~JOB NO. 161 3685 DATE 62092




l PARTICLE - SIZE ANALYSIS OF SOILS

; SAND GRAVEL
p CLAY SILT FINE | MEoium  [COARSE[ FINE | COARSE

U.S. STANDARD SIEVE SIZES
! =100 =60 40730 20316 =10=8 =4 Jign ) g B g q1ge g 3¢

.-
: [+
- w
. -
_1
S
f 7
: =
i <
tT]
Q
[+
w
o

S 1 e ——
.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 05 1.0 2.0 5.0 10 20 50
GRAIN SIZE — MILLIMETRES

i sympoL| BOREHOLE DEPTH DESCRIPTION c
CLAY SILT SAND |GRAVEL u
NUMBER (m) (%) (%) (%) %)

Cc U.s.C.

'  B:NER3:2 g.08- .20 |88 3.7 283 0.0 |- -

S T B:NRE2 | 7.9 - .90 [5L4 433 53 0@ |- -

~JOB NO. 101 <3605 "DATE 81115

vy 2094a



PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| mebium

[coarse

FINE

|  COARSE

U.S. STANDARD SIEVE SIZES

=200

=100 =60 =40=30 =20716 =10= =4

PERCENT SMALLER

- :

Jige Vg B 4 Qi 3

.0005 .001 .002

o EERN H
.005 .ot .02

.05 0.1 0.2 0.5

GRAIN SIZE — MILLIMETRES

5.0

20 50

SYMBOL

BOREHOLE

NUMBER

DEPTH
{m)

DESCRIPTION |

CLAY SILT SAND
(%) (%) (%)

GRAVEL
(%)

Cu

Cc

U.S.C.

B: NER: 3: 2
B NER: 3: 2
B NER: 3: 2
B NER: 3: 2
B NER: 3: 2

BeNER:3: 2

10.30 - 10.32
12,00 - 12.08
14.00 - 14.00
16.00 - 16.08
22,00 - 22.00

28.20 - 28.20

- 183 9.7

- 32 9.8

- 4.1 95.8

- 87 @3

- 124 9.6

97.6

- 24

2.0

o8
o0
Y
o0

2.0
2.8
1.7
2.2
2.0
1.6

1.1

1.4

1.4
1.1

JOB NO. 181 -3585

“DATE 90T




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| mMEDiuM

|COARSE

FINE | COARSE

U.S. STANDARD SIEVE SIZES

—

ne

100 R
90 |-
80 |-

70|

PERCENT SMALLER

50|

40 |-

.0005 .001

=200

=100 =60 =40=30 =20=16 =10=8 =4

3 Vg 3age It 3

A;:.f

...................

.............

S P N e

........................................................................

.002 .005

.02

.05

0.1

0.2 0.5

GRAIN SIZE — MILLIMETRES

SYMBOL BOREHOLE DEPTH CLAY Dsis:mp;:s: leraver| Cu Ce u.s.C.
NUMBER (m) %) (%) (%) (%)

__ BMRZ2  L18- L18 | - 54 946 &0 |27 L2 S-S
..... aNR32 | L8B- LW | - 48 %0 &8 |23 L1 | &
o _ _BNRZ2  209- 288 | - 57 943 ELEI 28 12 SP-SH
___BNRZ2  410- A8 | - 7.2 gzs M 322 12 SP-oM
_ _BMR%2 5@- 588 | - 6.7 93,3 Ml 26 1.2 | SP-SH
_ __B:MR%2  589- 588 | - 55 945 MI 25 15  SP-Si
. BNRX2 670- 870 | - 23 777 Mi - -

~JOB NO. 181 3605

“DATE 62082
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o
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PARTICLE -

SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| mEDIUM

COARSE|

FINE | COARSE

100

=100 =60

U.S. STANDARD SIEVE SIZES

=4

90

80 i

70

50

40

PERCENT SMALLER

20 |-

0

601} i

301}

—

=40 =30 =20 16 =10 =8

Irgm V9™ Buge 1

g 90 37

.0005 .001 .002

AR ;
.005 .01 .02

.05

-
0.1

0.2

0.5

GRAIN SIZE — MILLIMETRES

5.0

50

SYMBOL

BOREHOLE
NUMBER

‘DEPTH
{m)

DESCRIPTION |

CLAY
(%)

SILT
(%)

SAND
(%)

GRAVEL
(%)

Cu

Cc

U.S.C.

— iB:NER3:3

B: NER3: 3

B: NER3: 3

g.00 - .30
9.33 - 0.60
11.00 - 11.30

48.0
48.8

334

0.7 2.3

4.7

2.1

4.5

M

“JOB NO. 181 -3605

lDATE 82-11-22




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| MEDIUM  [COARSE

FINE

COARSE

100 ———

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =40=30 =20=16 =10=8

=4

T Y 2" 3oy

9Q [ i
80 ..

60 |-

PERCENT SMALLER
(S

T

1o 20 37

.0005 .001

.002 005 .01

.02

.05 0.1

0.2

0.5

GRAIN SIZE — MILLIMETRES

50

SYMBOL

BOREHOLE
NUMBER

DEPTH

(m)

DESCRIPTION

CLAY
(%)

SILT
(%)

SAND
(%)

GRAVEL
{%)

Cu

Cc

uU.s.C.

B: NER: 3: 3
B: NER:3: 3
B: NER:3: 3
B: NER: 3: 3
B: NER:3: 3
B: NER: 3: 3

.68 -
.28 -
2.09 -
3.08 -
4,00 -
5.08 -

. BE
1.20
2.08
3.08
4.09

5. 88

28
8.5
8.1
3.0
5.8

9.9
aL.9
.0

0.0
a0
2.8
0.0

o
Iy

2.5
1.9
2.7
2.9
2.2
2.7

1.2
1.8
1.3
1.4
1.1
.2

SP-SH

SP-SM
sP

SP-SM

JOB NO. 161 3665

DATE 8827
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PARTICLE - SIZE ANALYSIS OF SOILS

I r—

100 PR
90 |-

70 |-

PERCENT SMALLER

20|

10}

.0005 .001

CLAY

SILT

SAND

GRAVEL

FINE | mEDIUM

COARSE

FINE

| COARSE

60 |-
50 |-
40 |-

30 |-

Y RS

=200 =100 =60 =40=30=20=16 =10=8

U.S. STANDARD SIEVE SIZES

=4

3ige 1arr Byame e

/‘?*;"'
NN/ T

g g 3"

D

.002

005 .09 .02

.05

0.2 0.5

GRAIN SIZE —~ MILLIMETRES

50

SYmMmBOL

BOREHOLE
NUMBER

DEPTH
{m)

DESCRIPTION

CLAY
(%)

SILT
(%)

SAND
(%)

GRAVEL
(%)

Cu

Cc

U.s.C.

— B:NER:3:3

-----

B: NER: 3: 3

— — —iB:NER:3:3

— iB:NER:3: 3

— . iB:NER:3:3

— ——B:NER:3:3

7.00 - 7.00
7.70 - 7.7
8.50 - 8.58
11.98 - 11.90
12,30 - 12.30
13.00 - 13.00

56 344 B0

8.8 9.2 E&ﬂ

6.3 9.7 LD

16 .4 0.0

L0 %.0 00

- 0.0

27 9.3

2.7
3.6
2.2
1.8
1.6
1.4

1.3
1.4
1.4
1.2
1.9

SP-SM

SP-SM

SP-SM
SP
SP
SP

~JOB NO. 181 366

| DA'li E 8é-ﬂB-17
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PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE | MEDIUM [COARSE| FINE | COARSE

U.S. STANDARD SIEVE SIZES
100 =200 =100 =60 =40=30 =20=16 =10=8 =4

A G KR AL S S

90 |-

80 |-

70 |-

60 |-

50 |

..................................................................................................................................

QO b b bl et b L e

PERCENT SMALLER

30 |-

20

10

017 1 i s T - T : R - - A ;
.0005 001 .002 .005 .0t .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50

GRAIN SIZE —- MILLIMETRES

BOREHOLE DEPTH DESCRIPTION |

SYMBOL cLAY | siLT | sanD |eraver| Cu Ce u.Ss.C.
NUMBER (m) (%) (%) (%) (%)

— B:NER:3:3
..... B: NER: 3: 3

— —B:NER:3:3
——iB:NER: 3:3

— . B:NER:3:3
— —B:NER:3:3

14.00 - 14.00
18.00 - 16.00
21,08 - 2100
24.00 - 24.00
27.00 - 27.08
30.80 - 30.08

37 9.3
49 8.1
51 049

3.0 9.0
5.9 741

26 9.4

0.0
09
0.0

8.8

2.0
0.0

1.8
2.0
2.0
1.8

1.4

1.2 Sp
1.8 SP-SM

~JOB NO. 181 3665

“DATE 0017
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY SILT

SAND
| MEDIUM  |COARSE

GRAVEL
FINE | COARSE

FINE

U.S. STANDARD SIEVE SIZES

100 :—72:00 --10p =60 740230 =20 516 =10=8 =4 3-3"'7'134“ LSRN S
J0l .
m N
wl B
-l 60}
-l
g :
3 sol-
o
& a0
t .
o o
w
a 20t¢%-
20 .......................
10
O_I : ; R - : R | : Y
.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50
’ GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH - DESCRIPTION '
SYMBOL \ cLAY | siLT | sanp |Graver| Cu Cc us.c.
NUMBER (m (%) (%) (%) (%)

_ B:NER3:3

26.88 - 27.68

4.9

4.5

50.5

2.0

3.8

~JOB NO. 181 -3685

“DATE 628838
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| MEDIUM  |COARSE

FINE

[ COARSE

100

U.S. STANDARD SIEVE SIZES

=100 =60

=40=30 =20 16 =10 =8

=4

60

PERCENT SMALLER

90|

S0

40| -

':j

R ==l

T

P P P U PP i S

.0005 .001

.002

- ——— :
005 .1 .02

.
.05 0.1

0.2 0.5 1.0 20

GRAIN SIZE — MILLIMETRES

5.0

SYMBOL

BOREHOLE
NUMBER

DEPTH
{m)

DESCRIPTION |

CLAY
(%)

SILT
%)

SAND
{%)

GRAVEL
{%)

Cu

Ce u.s.C.

.....

_ B:NER3:4

B: NER3: 4

0.0 - .68

g.10 - 9.40

2.3 1.7 S0 0.0
B2 529 39 01

~JOB NO.

181 -3605

DATE 8118

memaAL e
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

1 mebium

COARSE]|

FINE |

COARSE

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =40=30=20716 =10=8

=4

kP B T CR S PP L 1

PERCENT SMALLER

ad

0005 .001

.002

01 02

05

0.1

0.2

0.5

GRAIN SIZE — MILLIMETRES

50

SYMBOL

NUMBER

BOREHOLE

DEPTH

{m)

DESCRIPTION |

CLAY
(%)

SILT
(%)

SAND
(%)

GRAVEL
%)

Cu

Cc

U.Ss.C.

B: NER: %: 4

B NER: 3: 4
B: NER: 3: 4
Bz NER: 3: 4
B: NER: 3: 4

2.08 - 2.08

37 - 370

.75 -

%73

12,58 - 18.58

12,08 - 12,99

§ 6.3

8.2
2.9

21

@7

04
0.8
97.1
98.9

0.0

é4ﬂ.l&
»
:ﬂ.
B9

2.3
3.2
31
2.B
1.3

1.8
1.2
1.2
1.2

B
5P-GH

SP-SM
5P
SP

JOB NOi 101 -3685

—DATE 820621




PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
CLAY SiLT FINE | MEDIUM [COARSE| FINE | COARSE

U.S. STANDARD SIEVE SIZES

— g

|
'

|

e TN

{

PERCENT SMALLER

=200 =100 =60 =40=30 =20=1 =10 =8 =
100 —_— — = 20 220716 : 4

E O B P L L S T

0005 .001 .002

GRAIN SIZE — MILLIMETRES

0.2

JOB NO_. 191 =365

BOREHOLE DEPTH DESCRIPTION
symsoL| oo ) cLav | siT | SanD [oRaveL Cu ol u.s.C.
 B:NEReZ:d4  14.00 - 14.08 - 7 6.3 &8 | - -
..... BNER%:A  IAT5- 1475 | - 4.3 527 48 | - -
— _ _B:MR:Z4 2BEB-2899 | - 12 988 @48 (1.8 1@ Sp
__ __BNRR:3:4 2400 - 2400 | - 5.8 912 6.0 |1.8 .8 SP-SM

“DATE G082
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SAND - GRAVEL

SILT

FINE

[ mEDium  [COARSE[  FINE

[ cOARSE

100

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =40=30 20=16 =10=8 =4

80| -

PERCENT SMALLER

201.:

101}

0

90 |-

ol
60
501.:
a0 |-

20 |-

g 190 Boger 1

la-

P g 3

.0005 .001

g - } T i T 1 T
.002 005 .0 .02 .05 0.1 0.2

0.5 1.0 2;0 5.0 ' 10 20
GRAIN SIZE — MILLIMETRES

SYMBOL

BOREHOLE
NUMBER

DEPTH DESCRIPTION |

(m) CLAY | siLT | sanp |Graver| Cu Ce
m (%) 1%) (%) {%)

u.s.C.

— B:NER3:4

.....

B: NER3: 4

— — —B:NER3: 4

—— — B:NER3: 4

6.48 - 6.1 188 8.2 8B | - -
| Ky
5.0

6.8 - 17.18 | - A6 9.4 .5 .9

2.9 -2 | - 7.3 @7 22 18

20.08-20.35 | - 25 9.4 BB [23 12

~JOB NO. 181 <3635

“DATE 620030
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT SAND

GRAVEL

FINE | Mepium

COARSE;

FINE |

COARSE

100

U.S. STANDARD SIEVE SIZES

=200 =100 =60

=4

PERCENT SMALLER

=40 =30 20116 =10 =8
— Ty

Bige Vg Buge gyl e 3

.0005 .001

.002

— T T T ”
005 .0t .02 .05 0.1 02

0..5 ‘ 1.0 20
GRAIN SIZE — MILLIMETRES

5.0

50

SYMBOL

BOREHOLE
NUMBER

DEPTH DESCRIPTION

( ) CLAY SILT SAND |GRAVEL
m {%) {%) (%) (%)

Cu

Cc

u.s.c.

ooooo

_ BNER&S
BNER:S

B:NER3: 5

a08- .50 |50 150 640 0.8

G- .8 | - 24 9.6 R

5.50- 508 | 7.3 87 120 0.0

1.8
8.7

1.2
27

~JOB NO. 181 %85

“DATE 6-1130




ey
. '

_;.v....!

Y

PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

[ mebium

COARSE|

FINE | COARSE

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =x40=-30 =20=16 =10=38 =4 3 b 3ugry qlige g 3
100 — — / ; : —— —
&
2
Z
=
b
=
T
0005 .001 .002
GRAIN SI1ZE — MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBOL NUMBER (em) C:BSY S(l;;)‘l‘ s?\%n GR(A%XEL Cu Cc u.s.c.
__ BMR3:5  L3- 158 | - L5 85 88 |19 L2 | S
..... BNERZ:S  209- 208 | - 186 BL4 BB | - -
__ _BNER2%:5 @ 3.08- 388 | - 7.2 @28 B8 |25 1.4  SP-M
__ __BMR%X5 A60- 468 | - L5 ®5 @8 |[L7 | .9 5P
_ _BNRZ5  G40- 648 | - A7 953 4B |20 L2 5P

~JOB NO. 101 3065

“DATE 820829
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE | mEDIUM [cOARSE

FINE | COARSE

100 [

=200

U.S. STANDARD SIEVE SIZES

=100 =60 =40=30 =20=16 =10=8

=4

90

80 |-

70 |-

60 |-

50 |-

40 |-

PERCENT SMALLER

30}

20

10}

oliil

E—

Jgr e g g qlige g 3

T

0005 .001 .002

RS Ny T *
.01 .02

0.2 0.5 1.0 20

GRAIN SIZE — MILLIMETRES

50

SYMBOL

BOREHOLE
NUMBER

DEPTH
{m)

DESCRIPTION

CLAY
(%)

SILT SAND {GRAVEL
(%) (%) (%)

Cu

Cc

U.S.C.

B: NER:3: 3
B:NER: 3: 5
B:NER:3: 5
B: NER: 3:5
B:NER:3: 5

6.60 - 6.68
7.58 - 7.50
9.50 - 9.50
11.38 - 11.39
15.99 - 15.00

2.6 6.4 0.0
5&6WA§&ﬂ
2.7 97.3 gaa
3.2 96.8 %&u
8.6 9L4 %&ﬁ

1.9
1.9
2.8
2.4

L1
1.1
1.3
1.4

SP
SP
SP-SM

JOB NO. 181 -3685

DATE 82.05-9
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SAND

[ mebium

GRAVEL

SILT FINE | COARSE

FINE COARS

U.S. STANDARD SIEVE SIZES

100 R

20

80

70}

60

50

40

PERCENT SMALLER

30

20

10

0

=200 =100 =60 =40=30 =2016 =108 34 33 1ig” 3qe g Yl g 3

.0005 .001

.002

RS - 4 R T N -
.005 .ot .02 .05 0.1 0.2

o'.5 ”1.0 20 v 5V.o 10 20 50
GRAIN SIZE — MILLIMETRES

SYMBOL

BOREHOLE

NUMBER

DEPTH DESCRIPTION

cLaY | siLT | sanp |graver| Cu Cc u.s.C.

(m) (%) (%) (%) (%)

B: NER: 3: 5
B: NER: 3: 5
B: NER: 3: 5
B:NER: 3:5

19.90 - 18.09 | - 46 8.4 BB |23 L1 Sp

2m-20 |- 27 9.3 L8 |19 L8 S

58 -250 | - 27 9.3 &9 |18 .9 5

8.00-208 | - 28 @2 &9 (L9 LD | &

JOB NO. 181 3685

DATE 52053




PARTICLE - SIZE ANALYSIS OF SOILS

: . SAND GRAVEL
CLAY SILT FINE | MEDIUM [COARSE|  FINE | COARSE

U.S.STANDARD SIEVE SIZES
100 - =100 =60 =40=30 =20:16 =10=8 =4 353" 12" 318 1" 1" 2 3

H
[N
i 80
[ .
ro 70
60 |-

U

= a0 |-

PERCENT SMALLER

30
20 |-+

10}

.............................................................

‘- 0005 001 .002 005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50

GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH DESCRIPTION

SYMBOL CLAY | siLT | sanp |eraver| Cu Ce U.s.C.
NUMBER (m) (%) %) %) (%)

_ B:NER2:S 3.66 - 3.81 - 7.3 0.7 0.8 |24 15 SP-GM

F;f#.’.:’ii.“'_"{
R

PR

]
24

T

“JOBNO. 181 3685 DATE 82-03-30
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT SAND GRAVEL
FINE | MEDIUM [COARSE| FINE | COARSE

100

U.S. STANDARD SIEVE SIZES

90
80
70|
60 |-

50| -

PERCENT SMALLER

1

=200 =100 =60 =40=30 =20:16 =10 =8 =4 By 1 3 4t 2t 37
T . R - M - -

.0005 .001 .002

005 .01 .02 05 0.1 0.2 0.5 10 20 5.0 10 20 50

GRAIN SIZE — MILLIMETRES

BOREHOLE
NUMBER

SYMBOL

DEPTH DESCRIPTION

(m) CLAY | siLT | sanD |GRavEL| Cu Cc u.s.C.
m (%} (%} (%) (%)

‘_____iB:NERa:b‘

W- .48 | - 15 85 00 |19 L1 sp
.00- 320 (29 4.6 A5 80 |- -

~JOB NO.

181 —3605 “DATE 8-11-1




PARTICLE - SIZE ANALYSIS OF SOILS

GRAVE
CLAY SILT FINE IEAI\I:’EIIDMUM |[cOARSE|  FINE Rj! lEOARSE
U.S. STANDARD SIEVE SIZES

100 — :200 ='0:0 =6‘0: =40=§o ‘-2o=1's =10=8 =4 3:;%4'17.'3,4--1—. P e 3n

so| i

80

70
@
g 60
<
2 so
5
(u-)l 40
2 :
& 30}

10 :

0005 .001 002 005 01 .02 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50

GRAIN SIZE — MILLIMETRES
symaop| BOREHOLE DEPTH DESCRIPTION | cy c USC
Cc .l
e w | || e
— B:NER:3:6 : 218- 218 - 8.4 491.6 ﬂ.ﬂ 3.9 1.3 SP-SM
..... BNERZ6 = 3.98- 3.98 | - 138 882 4.0 | - -
— — _B:NER:3:6 5.60 - 5.68 - 2.1 97.9 0.4 1.7 .9 apP
— _ B:NER:3:6 7.5 - 7.58 - 1.3 398.5 2.8 1.7 1.1 SP
_ _BNR3X6  958- 958 | - 20 9.8 @0 |15 1.0 5P
~JOB NO. 181 3665

E DAfE 8&—[218-29 _
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVE

L

FINE

| MEDIUM

[coarse

FINE |

COARSE

100 [

U.S. STANDARD SIEVE SIZES
40=30 =20 <16 =10 =8

70|

60

50 |

40 |

PERCENT SMALLER

30

201

10

90 | i

80|

0 %;H?

=200 =100 =60 =

=4

Jg% V9 3 g

“qlmege 3

.0005 .001

.002

.005 .01 .02

.05 0.1

0.2

GRAIN SIZE — MILLIMETRES

50

50

SYMBOL.

NUMBER

BOREHOLE

DEPTH
{m)

DESCRIPTION |

CLAY
(%)

SILT
(%)

SAND
(%)

GRAVEL
(%)

Cu

Cc

uU.s.C.

B:NER: 3: 6
B:NER: 3: 6
B: NER: 3: 6
B:NER: 3: 6
B: NER: 3: 6

11.25 - 11.25
13.00 - 13.08
7.25 - 1.5
23.35 - 23.35
20,50 - 20.50

2.2
1.2
L0
1.4
2.8

97.8
9.8
9.0

8.6
97.2

60

N
"

1.8
1.9
1.8
1.8
2.3

.9
1.2
1.1

.9
L1

S £ 8B £ I

JOB NO. 181 3665

“DATE 6028
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE | MeDIUM  [cOARSE

FINE COARSE

100

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =4D=30 2016 =10 =8

=4

90 |-

80 (-

- 70| -

50| -

PERCENT SMALLER

m

[ T

Bige Vig# Bpgm 1 Yl e 37

.0005 001 .002

.01 .02

.05 0.1 0.2 0.5 1.0 20

GRAIN SIZE — MILLIMETRES

5.0

10 .20 50

BOREHOLE
NUMBER

SYMBOL

DEPTH
{m)

DESCRIPTION |

CLAY SILT SAND (GRAVEL
(%) (%) (%) (%)

Cu

Cc U.S.C.

 BNRAT
..... B: NER3: 7

0.08 - .35

6.48 - 7.00

.8 67 U5 0.0
B 4 1.5 0.0

~JOB NO. 101 3505

“DATE 621018




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SAND GRAVEL

SILT

FINE | mebium Jcoarsg FINE | cC

OARSE

100 DA

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =40=30 =20=16 =10=8 =4 3ig= Vo 3y

PERCENT SMALLER

-

.........................

V"2 3"

.0005 .001 .002

.005 .01 .02 .05 0.1 0.2

0.5 1.0 2;0 . 5..0 10 20
GRAIN SIZE — MILLIMETRES

50

SYMBOL

BOREHOLE
NUMBER

DEPTH DESCRIPTION

(m) CLAY SILT | sanD |graver| Cu Cc
m {%) (%) (%) {%)

u.s.C.

B: NER: 3: 7
B: NER:3: 7
B: NER: 3: 7
B: NER: 3: 7
B: NER: 3: 7
B: NER: 3: 7
B:NER: 3: 7

5~ .8 | - 40 81 88 (20 L2

.68- .85 | - 18.4 846 0.0 | - -

1.8 - 1.08 - 89 9.1 @8 |33 1.3

.18 - .28 - 226 7.4 0.8 - -

1.4 - 155 - 249 751 0.8 - -

218 - 2.18 - 49 2.8 1.2

5.1 0.0

239- 239 | - 48 %0 &0 |26 12

SP-SH

JOB NO. 181 -3885

“DATE 820623




PARTICLE - SIZE ANALYSIS OF SOILS

~ SAND GRAVEL
Y
CLA SILT FINE | mebium  [coARSE FINE [ COARSE

U.S. STANDARD SIEVE SIZES
100 ———— - - — - - =200 =190 '-'59 =40 =30 =20 16 =10 =8 =4 3ig” 1p» 3 1.-- Mo 2 37

o)
""" |-

50 [

40 |-

PERCENT SMALLER

30 |-

10|

O fp——p——"———— ——
.0005 .00t .002 005 .01 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50

GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH DESCRIPTION |

SYMBOL Cu Cc U.S.C.
CLAY SILT SAND |GRAVEL
NUMBER (m) (%) (%) (%) (%)

_ BNR%7 | 288- 288 | - 185 845 B | - | -
..... BNR:%7 | 289- 214 | - B4 916 BB (2 L3 SP-GH

_ _ _BNR3Z7  %.88- 380 | - 36 G4 6B |23 L3 S
| _BNR37 | 4T5- 475 | - 64 @6 &I |23 L5 S-S
| _mMR3%7  sS- 58 | - 48 %8 &8 (20 L1 S

| _mMR27  7.56- 7.5 | - 5@ 9.0 &2 |28 LB SP-SH

IS EOS L i 2 e <
S e -t -

~JOB NO. 181 3605 “DATE 820523

—




[

.,

ey ) m " m - "" y """: " X
A S
sz o R G s t o sy

e pe.
' .
i~ p Ao

—_—
5 EEe

PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| MEDIUM  [COARSE

FINE

| COARSE

U.S. STANDARD SIEVE SIZES

PERCENT SMALLER

20 [

10 |-t

60 |-

50 |

40 |

30| i

o

=100 =60 =40=30 -20-16 =10=8 =4

Jige 19 3gm 1 Yligt 2 3

0005 .001 .002

005 .0 .02

0.2

0.5

GRAIN SIZE — MILLIMETRES

20 50

SYMBOL

BOREHOLE
NUMBER

DEPTH
{m)

DESCRIPTION

(%)

SILT

SAND
(%)

Graver| Cu Cc
(%)

U.s.C.

B:NER:3: 7
B: NER: 3: 7
Bz NER: 3: 7
Bz NER: 3: 7
B:NER: 3: 7
B: NER: 3: 7

8.58 - 8.38
8.3 - 9.85
1ﬁ.25 - 1825
11.99 - 11.48
12.28 - 12.98

13.98 - 13.00

3.8
2.9
23
2.6
2.0
4.8

96.2
97.1
%.7
97.4
98.0
93.2

0.0

0.8
2.8

;ﬂ.ﬂ

Ix
Iy

2.0 1.1

1.9 .9
1.8 .8

1.9 1.8
1.9 1.2
2.0 1.1

SP

8 B

Sp

JOB NO. 101 -3565

DATE 6-06-29




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

] mebium  |cOARSE]

FINE

| COARSE

U.S. STANDARD SIEVE SIZES

‘00 Lot

80|

60 |-

40|

PERCENT SMALLER

30|.
20

1ot

"

50 .

ol iiii

=200 =100 =60 =40=30 =2016 =10=8 =4

3 1 gn

P P R

=T

.0005 .001

.002

005 .01 .02

0.1

0.2

GRAIN SIZE — MILLIMETRES

0.5

20 50

SYMBOL

BOREHOLE
NUMBER

DEPTH
“{m)

DESCRIPTION

CLAY
(%}

SILT
{%)

SAND
(%)

GRAVEL
%)

Cu

Cc

U.S.C.

— o —

— - —

B: NER:3:7
B: NER: 3: 7

B NER: 2:7

B:NER:3: 7
B:NER: 3: 7
B:NER:3:7

B:NER:3:7

13.78 - 14.18
14.69 - 14.98
17.75 - 11.73
28.75 - 28.75
24,08 - 24.08
27.08 - 27.98
38.99 - 30.88

1.8

1.9
3.2
1.7
4.1

21

95. 4

8.2

®.1
%.8
9.3
0.9
9.9

o9
Y

Ll
e

1.7
1.8
1.8
1.9
1.7
2.3
2.9

1.2
1.2
1.2
1.2

1.3

1.3

8

sP
Sp

~JOB NO. 181 3685

DATE 60817
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PARTICLE - SIZE ANALYSIS OF SOILS

. CLAY

SILT

SAND

GRAVEL

FINE

| mEDIUM

COARSE|

FINE

[ coArse

100

U.S. STANDARD SIEVE SIZES

90 |-

80 |-

70| -

60 |

50 |-

40 |-

PERCENT SMALLER

10

o R

=40 =30 =20 =216 =10 =8

3 1p” Big 4 Uit g 37

1

0005 001 .002

005 .01 .02

0.2

0.5

GRAIN SIZE — MILLIMETRES

50

SYMBOL

BOREHOLE |
NUMBER

DEPTH
{m)

DESCRIPTION

SILT

(%)

SAND

%)

GRAVEL

(%)

Cu

Cc

— B:NER:3:8
..... B: NER: 3: 8
_ _ _B:NER:3:8
_ __ B:NER:3:8
. B:NER:3:8
_BNER:%:8

- BNER:%:B

.08 - .38
1.82 - 1.88
1!8@ - 1.88
2.23- 225
3.08 - 3.00
3.70 - 3.78
4,00 - 4.00

;;6.3
mw

%1

6.6

6.1
3.0

8.3

0.7
96.4

0.9

93.4
93.9

9.8
9L.7

0.8
0.0

2.8
g.a

o0
0
00

2.0
1.9
2.9
3.1
2.9
2.2
3.2

1.8

1.2
1.3

1.3 -

1.3

13

- 5P-SH

~JOB NO. 101 %6

| DAfE 8é-ﬂ8-29
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PARTICLE - SIZE ANALYSIS OF SOILS

—— - —

4.1

9.9

2.0

2.1

1.2

CLAY SILT SAND GRAVEL
FINE | meprum  [cOARSE| FINE | COARSE
U.S. STANDARD SIEVE SIZES
ol B N
g0 |-
20!
r=
E 60 |- :
s i
3 sol
=
woaof-
[ o4 :
a 30l
20 |-
0005 .001 .002 .005 .01 .02 .05 0.1 0.2 05 1.0 20 5.0 10 20 50
GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH 'DESCRIPTION
symsoL| o ) cLaY | SILT | saND [oRaVEL Cu cc | usc.
_ BMR%8 457 - 512 | - 84 8.6 &0 |28 L1  SP-SM
..... BNR::8  5.50- 550 | - 44 956 & |26 L2
_ _ _B:NER:%:8 | 6.00 - 6.08 - 2.8 7.1 8.8 | - -
U BNRZ8  6.48- 675 | - 1.5 885 6.8 | - -
___ _B:NR:%:8  7.50- 7.58 - 186 9.4 8.8 |25 1.6  SP-SM
____B:NER:%:8 = 0.30 - 10.08 - 89 8.1 &8 (26 L1  SP-SH
B:NER:3:8 = 0.58 - 8.50 -

Sp

~JOB NO. 181 3605

DATE 82003
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND -

GRAVEL

FINE

| mEDIUM

COARSE|

FINE |

COARSE

PERCENT SMALLER

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =40=30 2016 =10=8

=4

1

S —

L T DU R LTS . 1

.0005 .001 .002

005 .01 .02

GRAIN SIZE — MILLIMETRES

0.2 05 1.

50

SymMmBoOL

BOREHOLE
NUMBER

DEPTH
{m)

DESCRIPTION

SILT SAND
(%) (%)

GRAVEL
(%}

Cu

Cc

— B NER: 3: 8
-B: NER:3: 8
B: NER: 3: 8
B:NER: 3: 8
B: NER: 3: 8-
B: NER:3: 8
—_—B NER=3:8

16.18 - 10.78
11.50 - 11.58
11.99 - 12.48
13.00 - 13.00
13.78 - 13.89
13.98 - 14.28
15.08 - 15.80

50 8.0
15.5

84.5

9.2 9.8
14.8
3.2

86.0
66.8

27 9.3

2.3 66.7

8.0
8.8
8.0
8.0
8.0

o
0.0

2.8

2.4

2.0

1.3

1.2

1.3

SP-SM

SP

| JOB NO. 1081 -3685

“DATE 620574
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRA

VEL

FINE [ MEDIUM [COARSE| FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 —— =200 =100 =60 S90-30 22016 =10=8 =4 AR ML B e S
90 P :
B8O |- vt i G b L L i
=
g 60} -
<
5 5ol
= :
3 :
g o
[« -
20| - DRI N S
o] i |
.0005 001 .002 005 .01 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50
' GRAIN SIZE — MILLIMETRES
v BOREHOLE DEPTH DESCRIPTION . . Use
SYMBOL NUMBER (m) C(L;)Y s('.,'g,T 5?92,)0 GR&\{EL u c S O
_ BMNR:8 18.20-1660 | - 25 8.5 &8 (L9 1.8 &P
...... BNGRZ8  19.50-19.50 | - a5 %5 &0 |28 13
__ _BMR3S 28-28 |- 31 %9 &0 |28 L1
_ __BMRZS 2550-25% |- 29 &1 &9 (1.8 .8
____BNRX8  BW-B7 | - 44 B6 a8 L9 .8 &

B:NER:3:8

31.58 - 31.58

24 9.6 .0

1.9

1.3

SP

JOB NO. 181 -3685

DATE ©-1504
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY -

SILT SAND

GRAVEL

FINE | MeDIuM  [COARSE

FINE | COARSE

100

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =40=30=20=16 =10=8 =4

3 Vg a4t 1t 2 3

PERCENT SMALLER

.0005 .001 .002

.005 .01 .02 .05 0.1 0.2 V 0.5 1.0 20 5.0
GRAIN SIZE — MILLIMETRES

10 20 50

BOREHOLE
NUMBER

SYMBOL

DEPTH DESCRIPTION

( ) CLAY SILT SAND |GRAVEL|. Cu
m (%) {%) (%) {%)

Cc u.Ss.C.

— B:NER3:8
B: NER3: 9

— — — B:NER3:8

600~ .5 |25 547 128 B0 | -

270 - 2.0 |75 5.9 266 L0 |98

L2~ A58 |IL5 461 24 R0 | -

2.6

| JOB -NOl 181 -3685

DATE 8112
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY SILT

SAND GRAVEL

FINE [ MEDIUM [cOARSE  FINE |

COARSE

100

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =40=30 2016 =10=8 =4 dge Vg 3ugt 1

90

PERCENT SMALLER

80 |-
70|
60|
50 |-

40 |-

T - —

127 2" 3¢

.0005 .001 .002 .005 .01 .02

.05 0.1 0.2 0.5 1.0 2.0 5.0 10 20

GRAIN S1ZE — MILLIMETRES

50

SYMBOL

BOREHOLE DEPTH
NUMBER {m)

 DESCRIPTION |

CLAY SILT | SAND [GRAVEL Cu Cc
(%) (%) (%) (%)

u.s.C.

— B:NER3:8

274 - 2.94

46 741 213 48 |55 23

~JOB NO. 181 565

DATE 8002




PARTICLE - SIZE ANALYSIS OF SOILS

SAND : GRAVEL
CLAY SILT
A FINE [ meotum [coarsg]  FINE [ cOARSE

U.S. STANDARD SIEVE SIZES

100 _ =200 =100 =60 =40=30 =20=16 =10=8 =4 3ig” Vg 3ugtt 1 1Y 2t 3T

90
70|
60 |-
50 |-

40 |-

PERCENT SMALLER

30¢-

20 |-

B O PP

10 t-

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

GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH  DESCRIPTION

SYMBOL Cu Cc u.s.c
CLAY | SILT | SAND |GRAVEL ..
NUMBER (m) {%) (%) (%) (%)

_ BNRXS  L78- L78 | - 43 @57 &0 |26 L1 &

..... BMRZS  L75- 375 | - 7.1 gzg w 25 1.4  SP-M
_ _ _B:NR:%0 | S5.00- 508 | - 134 ess u - -
__ __BNR®8 . 575- 575 | - 43 gm u L6 L1 @ &
__ _BRNRX3  B75- 675 | - &7 943 Ml 24 13 SP-GM

“JOB NO. 161 3665 DATE 60005
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PARTICLE - SIZE ANALYSIS OF SOILS

PERCENT SMALLER

100 ————
90--::::
80 |-
70|
60 |-
50 |

40 |-

CLAY

SILT

SAND GRAVEL

FINE

[ mepium [cOARSE|  FINE | COARSE

=200 =100 =60 =40=30 =20=x16 =10=8 =4 g 1 31 V2t 2 30

U.S. STANDARD SIEVE SIZES

.:::f

=

.0005 .001 .002

005 .0 .02

.05 0.1
GRAIN SI1ZE — MILLIMETRES

0.2

0.5 1.0 20 5.0 10 20 50

SYMBOL

BOREHOLE
NUMBER -

DEPTH
{m)

DESCRIPTION

CLAY
(%)

SILT
(%)

sanp |Graver| Cu Cc U.S.C.
(%) (%)

— B:NER:3:9

B: NER: 3: 8

— — —B:NER:3:8
— — B:NER:3:8
— . B:NER:3:8

7.50 - 7.58
8.50 - 5.5
9.50 - .50
10.25 - 10.25
11.25 - 11.25

3.2
23
4.9
7.4

24 9.6 0.0 |19 .8 &

9.8 88 |19 12 @
975 e (L L1
Qﬁ.ﬂ Ml 20 L1 &
92.5 8 |18 12 s

~JOB NO. 181 305

DATE 60955
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SAND GRAVEL

SILT

FINE

| mMEDIUM [COARSE  FINE |

COARSE

U.S. STANDARD SIEVE SIZES

PERCENT SMALLER

100 I

——

=200 =100 =60 =40=30 2016 =10=8 =4 EE M 7R

1 2 37

0005 .001 .002

RSN : A -
005 .01 .02 .05 0. 0.2

05 10 20 50 10 20
GRAIN SIZE — MILLIMETRES

50

SYMBOL

BOREHOLE
NUMBER

DEPTH DESCRIPTION |

(m) cLAY | siLT | sanp |eraver| Cu Cc
m (%) (%) (%) (%)

U.S.C.

B: NER: 3: 8
B: NER: 3: 9
B: NER: 3: 10
B: NER: 3: 10
B: NER: 3: 108

2.60-1288 | - 40 %0 88 |18 .9

475-1475 | - 23 9.7 88 (L8 L1

218- 218 | - 47 95.3 0.8 | 2.8 1.2

AT5- AT | - 22 @8 &8 |17 L1

6.66- 6.60 | - 28 9.2 &0 |19 13

P

SP
P
SP

“JOB NO. 181 -385

DATE ©B5
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY .

SILT

SAND

GRAVEL

FINE

| mebium

[COARSE

FINE | COARSE

=200

U.S. STANDARD SIEVE SIZES

100 .-:10‘0 <60 =40 130 220 516 =10 =8 =4 SN N i 2." 3
9o | b e
80 D [ S o S e
. 70 ... N
od .
s . .
-4
< SEE
3 50|, .. e
[
pd
w 40| b oo Tl s S
[&]
hod
w
a 20
20| i
10|
0 T T T I |
0005 001 .002 005 .01 .02 0.1 02 05 10 20 50 10 20 50
GRAIN SIZE — MILLIMETRES
cymaop | BOREHOLE DEPTH DESCRIPTION c c S
CLAY SILT | SAND |GRAVEL u c -.L.
NUMBER {m) (%) (%) (%) (%)

B:NER3: 18

1.83 - 1.98

46 26.9 8.5 0.0

18.9

SM

~JOB NO. 181 -385

DATE 8-10-18
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

l

GRAVEL |

FINE

] MEDIUM

|coARsE  FINE |

COARSE |

100

=200

=100 =60

U.S. STANDARD SIEVE SIZES

=40=30 =20 16 =10 =

8 =4

PERCENT SMALLER

PR P PR T PP T T

.0005 .00% .002

005 .01 .02

.05 0.1

0.2

05 1.0 2.0

GRAIN SIZE — MILLIMETRES

5.0

10 20 50

SYMBOL

BOREHOLE
NUMBER

DEPTH

{m)

DESCRIPTION |

CLAY
(%)

SILT
(%)

SAND |GRAVEL
(%) (%)

Cu

Cc U.S.C.

o —— —

B: NER3: 18
B NER: 18
B: NER3: 10

2.9 - .10

.10 - .60

2.70 - 2.99

40. 5

-

2B.

24.0
8.5

57.6

5.5 0.0
9.5 2.0

16.4 0.0

2.9

5

SP-SM

~JOB NO.

101 -36@5

—DATE 105




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY SILT SAND GRAVEL
FINE | mepiuM  [cOARSE|  FINE COARSE
U.S. STANDARD SIEVE SIZES
100 —— _ =20 :1czo =6P: =40 =30 --2:o =1:e z10=8 =4 3,'3:"'!;'4 ]'4”1.“ 11/?" 2 3
70 ‘
i g
g 60 |-
<
= N
o e
o : :
a 3ol -
0005 .001 .002 005 .01 .02 0.2 05 10 50 10 50
GRAIN SIZE — MILLIMETRES
BOREHOLE DEPTH . DESCRIPTION
SYMBOL NUMBER - () S(,;;?- sa(:;/r:n)o GRS{XEL Cu Cc UsS.C.
— BeNER:3:18 8.98 - 8.58 Q.7 90.3 : g.2 |3.9 1.8 SP-SM
..... B: NER: 3: 18 9.50 - 8.50 3.6 496.4 Eﬂ.ﬁ 2.9 1.2 Sp
— _B:NFR:3:18 @ 11.58 - 11.50 8.1 93.8 0.8 |22 1.4 SP-SM
_iB:NER:3:18 @ 13.8@ - 13.08 3.9 96.1 ; g.a |22 1.8 Sp
— . B:NER:3:10 : 14.00 - 14.00 a.9 éQﬁ!.l 8.0 |37 1.7 SP-SM

~JOB NO. 181 3685

DATE ©-05-6
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE | MEDIUM  [COARSE

FINE | COARSE

100

U.S. STANDARD SIEVE SIZES

=200 =100 =60 =40 =30 =20 16 =10 =8

=4

S Ul B L X S

PERCENT SMALLER

—

I

.0005 .001 .002

005 .01 .02

.05 0.1 0.2 0.5 1.0 20

GRAIN SIZE — MILLIMETRES

5.0

10 20 50

SYMBOL

BOREHOLE
NUMBER

DEPTH

{m}

DESCRIPTION

CLAY SILT SAND [GRAVEL
(%) (%) (%) (%)

Cu

Cc U.S.C.

Be NER3: 11
B: NER3: 11

0.08 - .80
9.80 - 10.38

0.9 24.6 35 60
4 6.2 124 0.0

~JOB NO. 181 36

—DATE @-11-18




PARTICLE - SIZE ANALYSIS OF SOILS

CLAY SILT SAND GRAVEL
FINE | MeDiuM [COARSE| FINE | COARSE

1 - U.S. STANDARD SIEVE SIZES

k 100 - =200 =100 =60 =40=30 =20=16 =10 =8 -4 LR PYIE PREFTORN PR
HEE . i [T . oL - . : . . . .

ey
;

| o
1Y m N
i :
. :
r g :
Z = :
= :
. 31 H
T O :
hes ~ 7 a. .
. 0 R B oo os it B : I H
- 2 - . R | i R I T T

.0005 .001 .002 005 .01 .02 .05 0.1 0.2 0.5 - 1.0 20 5.0 10 20 50
- GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH DESCRIPTION

SYMBOL Cu Cec u.s.c
CLAY SILT SAND (GRAVEL Delse
NUMBER (m) (%) {%) (%) (%)

__ BRMRAI  LO- 199 | - S0 8.0 &0 |27 L2 SP-SH

L BNERZ1  235- 235 | - 27 §.3 &0 |23 L1 %

___mMR3U  290- 28 | - 7.0 @1 &8 |28 L1  S-SH
 _ BMRIl  %.28- 328 | - 48 %68 08 |25 L2 S
_ _BNRRI 408- A% | - 26 @4 &6 |21 L1 @

___BMRX  600- 600 | - 43 7 08 (27 L2 S

___BNR3I1  T.08- .08 | - L7 %3 G0 |28 L4 &

. ~JOB NO. 101 -3 "DATE 8001




PARTICLE - SIZE ANALYSIS OF SOILS

SAND
| meDium

GRAVEL
FINE | COARSE

CLAY - SILT

FINE [coARSE

U.S. STANDARD SIEVE SIZES
=40=30 =20 716 =10 =8 =4

Jigee 1 ow

=200 =100 =60

EO T L P S

o I

,.*..ﬂ-‘.j
Je Al RN

.y
'

——
P

PERCENT SMALLER

...................

.0005 .001

.002 005 .01

.02

.05

0.1

0.2

0.5

GRAIN SIZE — MILLIMETRES

50

SymBoL

BOREHOLE
NUMBER

DEPTH

{m)

DESCRIPTION

CLAY
(%)

SILT
(%)

SAND
(%)

GRAVEL
(%)

Cu

Cc

uU.S.C.

B: NER3: 12
B: NER3: 12
Bz NER3: 12
B: NER3: 12
B: NER3: 12

1.86 -
274 -
4,97 -
6.48 -

1.86
1.16
3.18
4.93
8.75

17.7

215
a7
s

60.8
952
95.3
gs 8

5.5

I

2.0
2.3
2.3
23

1.9
11

1.4
1.6

gL L B 9D

| JOB NO. 181 -3685

“DATE 8187
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SILT

SAND

GRAVEL

FINE

| mEebium  [coARSE

FINE |

COARSE

U.S. STANDARD SIEVE SIZES

3y Van 2

100 ——
90|~

T 700

PERCENT SMALLER

601~

50 |-

1

=200

=100 =60 =40=30:20::16 =10 =8 =4

]

SR TN PR R o

)|

0005 .001

.05

0.1

0.5 1.0

0.2
GRAIN SIZE — MILLIMETRES

20

5.0 10 20 50

SYMBOL

BOREHOLE
NUMBER

DEPTH

(m)

DESCRIPTION

CLAY
(%)

SILY
(%)

SAND
(%}

GRAVEL
(%)

Cu

Cc

U.s.C.

-----

B: NER3: 12
B: NER3: 12
B: NER3: 12
B: NER3: 12

7.31 - 7.66
8.23- 878
9.38 - 9.99

11.98 - 12,48

38 9.2 0.0

187 8.3 0

1.9 o

a7 %3 00

32

2.2
2.0

L5

1.2
1.2

SP

~JOB NO. 10T 5665

1 D Af E 8é—1ﬂ-15




TABLE Al NERLERK SITES INVESTIGATED

BOREHOLE UTM
NO. COORDINATES
— (m)

GEOGRAPHIC
COORDINATES

WATER
DEPTH
(m)

PENETRATION
()

DATE
ADVANCED

¢ -
Vo

[

i

F-NER 2:3 7,815,907\
- 560,931E

EoTTEE
- 44

[
b
\
|
v
i
]
|
v

70°26'34"N
133°22'8"wW

45.1

121.6

82-08-05
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SUMMARY OF TEST RESULTS
Borshole ex ls2e >4H__m,ﬂ_ﬂmmo GRAIN SIZE DISTRIBUTION SHEAR STRENGTH nﬂﬂﬂm»wﬁm%_wﬁum Twmw
3 i:|§85¢ o lure 8233

Sample m— 3 ._muﬂﬁ_ c“_e.___, ’ thnc.ﬁ:.“ Tomp. 38 |c88 ow“,_m..: rr_m.._”__m_w ﬂ”“_.,__n Clay | st | Sand |Gravel | Dgy m_m.”w_wr mm..“_._u:_ P, P, c, mmm m
Number |8 ¥ | *Sumple Photoyraphed | Classification (%) re (%) %) | tMgm3)| (%) (%) (%) (%} %) | (% | @wml Test (kPa} % Consistency | (kPa) (kPa} -
F-NER2: 3

1_ y B *0.0-0.6 CH 77/97 68 1 29153 |40 710 2.0 TV 1 v. soft

2 B *0,9-1.4 CH 83/98 54 | 27153 136 |11} 0 2.0 FC 6 v. soft

38 | NS *1.8-2.1 N 95 98 | 0 380

3B | B *2.1-2.6 CH 90/83 55| 27152 [ 38 [10{ 0 2.0 FC v. soft

4A | B *2.7-3.2 CH 82/10p 66| 33[56 {43 |1 0 1.7 FC 6 v. soft

48 | B *3,2-3.3 64

5A | B *3.7-3.8 (108)

58 | B *3.8-4.1

6 NR 4.6-

7 NS *5.5-5.6 SP 98| 0 210

8 B *6.4-7.0 SP 26 8! 0 250

9 B *7.3-7.8

10 | B *8,2-8.5 Sp 22 99§ 0 310

11 | B *9.1-9.4

12 |8 *10.1-10.4 sP 25 98 | 0 300 S

13 |B | *11.0-11.3 0=1-

14 | B *11.9-12.3 SP 24 98| 0 24

15 | B *12.8-13.2

16 |8 *13.7-14.0

17 |8 *14.6-15.0 Sp 25 971 0 | 30
LEGEND AND NOTES
- ms [ hrensee M-Mewe W uonlied s Tl © - OmieConent | 195 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
L pesm L SmeSwiies Vol peestewsees T cTwesme | WERLERK SITE, BEAUFORT SEA
NR - No Recovery RC - Radiocarbon Sample AV - Remote Vane CUp - CU Triaxisl with Pors
NS - No Sample Remaining Prossure Messuramants

CD - Consolidated.Drained Triaxial
Project Number: 101-3605 Reviewed By: P.Eng. Page— 1 of _6
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SUMMARY OF TEST RESULTS
Borahols : ex [st: >,_.H__m=uw_.mm30 GRAIN SIZE DISTRIBUTION SHEAR STRENGTH oL IDATION Tmmm
28 |gE2 i . iture @53
Sumple m & ..w”w._,__“. c.#__ M_“H_-ﬁ.” Tamp. m 3 (£33 uwua_,_.z _.r_.n_a,__m_,a vr_ﬂ,.___n Clay | Silt | Sand | Graval| Dgg m_m.””““: mﬂ_“”_ Po P [ mmmm
Number [ & V| *Sample Pholographed | Classification (%) tch (%) (%) (Mgm*3) | (%) (%) (%} %) 1%} {%) {um) Test (kPa) %) Consistancy | {(kPa) {kPa) ]
E-NER2:3|(continued)
18 | B *17.7-18.1
19 | B *20.7-21.0 - SP 23 98 | 0 300 S
20 |B *23.8-24.1 Sp 27 2.75G 971 0 190 0=2..
21 18 *26.8-27.3 SP-SM 27 951 0 260
22 1B *29.9-30.2
23 | PF *31.7-31.8 Nbn 36 : :
24 | PF *32.9-33.1 Nbn : 29 1.5
25 I NS *36.0-36.1 Sp 33 1.8 39 0 300
26 | PF *39.0-39.1 Nbn 48
27 | PF *42.1-42.2 Nbn 31 1.8
28 | NS *45.1-45,2 SP Nbn 34 1.8 981! 0 275
29 | PF *48.2-48.4 SP-SM | Nbn-Nf 28 1.6 951 0 200
30 | PF *51.2-51.4 ML Nf 30 TV 54 stiff
25 1.93 uuy 250 hard
31 | B *51.8-52.2 ML 29/26 29| 24;13 18 |1 0 2 TV 46 firm
32 |B *52.5-52.8 31 Py 90 stiff
33 | B *53.1-53.5 CL 27/30 2.1 34] 22118 [ 82 ] 0 0 13 TV 63 stiff
34 |8 54.3-54.6 33 v 35 firm
PV 14 soft
35 |8 *55.0-55.4 35 PY 200 hard
LEGEND AND NOTES
B - Bag Sample PE - Parmafrost Sample MV - Minivane UU - Unconsolidated Undreinad Triaxial O - Organic Content
G - Gas Sample PW - Porewater Sampla FC - Fall Cone UUp - UU Triaxial with Pore S - Salinity 1982 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
Lolowemee L SmSwwntas Vol rewedsws T twesne | e ey SITE, BEAUFORT SEA
NR - No Recovery RC - Radiocarbon Sample RV - Remote Vane CUp - CU Triaxial with Pore
NS - No Sample Remaining Pressure Measuremants
€D - Consolidated.Drained Triaxial
Project Number: 101-3605 Reviewed By: , P.Eng. vmamnml of 6
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SUMMARY OF TEST RESULTS
Gorahoi er |ste] .q._ﬁ__mh_ﬂwmm GRAIN SIZE DISTRIBUTION SHEAR STRENGTH o aLIDATION rmmm
® Depth Unified | Ground lee z 28 £ g Bulk | Liquid | Plastic Shear | Failure mmmm
Samplw | 2 & {matras) Soit Description | Temp. | 2 § [¢238 Density Limit [ Clay | Silt [ Sand | Gravel[ Dg, Strongth | Strain Py P c, rnmm
Number |3 = Photog Classification (%) Ca | o % [ em | ) | o0 | o | e e | e | em Tost kPal | (%) | Consistency | Pal | (kPa) S
F-NER2:3 (continued)
_35A 6 55.0-55.4 G
358 | PW|  55.0-55.4 s
6B T 55.8-56.4 26 1.96 uu 117 | 13 [v. stiff
B 26 1.95 uu | 55| 20 |stiff
30 1.95 . 500 | 520 | 0.20
36A | B *56.4-56.6 CL 31 36| 23|25 |75 |0 0 8
J7A [ W *57.3-57.5 29 1.99 Uy 108 6 |v. stiff
378 |8 57.5-57.6 30 PV 35 firm
38A | B *60.4-60.5 CL 30 321 22|29 |71 |0 0 10 TV 25 firm
388 | 8B *60.5-60.6 ’ 34
38C | W *60.6-60.7 P .695G ]
38D | B *60.7-60.9 CL-ML 28/30 28 21119 |81 ] 0 0 18
39A| 8B *63.4-63.4 30 2.0
39B | W *63.4-63.6 29 1.98 ) Uu 114 | 12 | v, stiff
27 1.95 660 | 850 [ 0.35
39C | G *63.6-63.7 TV 93 stiff G
39C | PW 63.6-63.7 S
40A | B *66.4-66.6 CL 31/33 351 2131 {69 |0 0 6
40B | B *66.6-66.6 ML 31 non plastic 7 | 93 | O 0 20
40C | B *66.6-66.8 CL
LEGEND AND NOTES
B BagSample PF . Parmafrost Sample MV - Minivane UU - Unconsolidated Undrained Triaxial O - Organic Content
G - Gas Sample PW - Porewater Sample FC - Fall Cona UUp- UU Triaxial with Pore S - Salinity 1982 OFFSHORE GEQOTECHNICAL SITE INVESTIGATION
F vt Sampe W Weedseme BV Fieonvans U - Comeldated Undramed Trodal 50 . Spotie crmity NERLERK SITE, BEAUFORT SEA
NR - No Recovery RC - Radiocarbon Sample RV - Remote Vane CUp - CU Trlaxial with Pors
NS - No Sample Remaining Prassure Maasuremants
CD - Consofidated Drained Triaxial
Project Number: _ 101-3605 Reviewed By: P.Eng. Page_ 3 _ of _6
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SUMMARY OF TEST RESULTS
Boruhole e: |c8: >4H__mhwq.wmm GRAIN SIZE DISTRIBUTION SHEAR STRENGTH nm_m,ﬂwnun_.q_m%_wﬁum wmm
g2 |§8¢ rquid | Plast " £33
Rl el IS 5 3§ el i i (P [PORR US DO ( o | e | oo | f2E
Number |8 7 | *Suop e Photographed | Classification (%} e {%) % | tmMgm3)| (%) (%) (%} %) (%} %) (um) Test {kPa) (%) Consistency | (kPa) {kPa} -
F-NER2:3 (continued)
400 | B *66.8-67.0 31
41A | B *69.5-69.8 cL 29 [ 30| 20)21 |79 10 {0 | 17
4181 G 69.8-69.9 G
41B | PW £9.8-69,9 S
42A | B *72.4-72.9 cL 29 49| 24{53 {47 0 |0 | 2
42B | W 72.5-72,7 26 2.02 uy 171 |17 |v. stiff
42C | W 72.7-72.9 23 2.04 Py 18 stiff 600 | 910 | 0.21 | 0=11"
25 2.02 Uu | 1981 5 |v, stiff
43A | B *75.6-75.7 cL 32 45| 23|44 |56 |0 | 0 | 3 PV |>200 hard
L FC | (108) v. stiff
43B | W 75.7-75.9 27 1.98 UU | 166 | 4 v, stiff
44A | B *78.6-78.7 30 PV |>200 hard
,7356 _FC |>200 hard
448 | W 78.7-78.9 2.0
27 1.97 bt | 2451 5 | hard
45A | G *81.7-81.9 2.0 G
45A | pW 81.7-81.9 S
458 | W *81.9-82.1 26 1.96 uu | 230| 9 |hard
26 2.01 700 11000 | 0.29
LEGEND AND NOTES
S oasmee A e WY imbane e U e o e Triaxial s ey 1982 OFFSHORE GEOTECHNICAL SITE INVESTIGATION
T e e it 5o swatecuy | NERLERK SITE. BEAUFORT SEA
NR - No Recovery RC - Radiocarbon Sample RV - Remote Vane CUp - CU Triaxial with Pore
NS . No Sample Remuining . Pressure Measuraments
CD - Consotidsted Drained Triaxial
Project Numbaer: 10 Reviewed By: P Eng. Page 4 of

1-3605
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SUMMARY OF TEST RESULTS
Barehala er e J.mh_mqmmmm GRAIN SIZE DISTRIBUTION SHEAR STRENGTH OO m.w.u
Dopth Unified Ground lce m £ w .m. g Bulk |Liquid | Plastic Shear | Failure mw.mm
Sample (metres) Soil Description | Temp. | & 8 | % 2 8| pangity [ Limit | Limit | Clay | Sitt | Sand | Gravel Bso Strength | Strain Py P, c, L
Number o Photographed [ Classification (%} e {%) %) | iMgm3)| %! (%) (%} %) (%} | %) {m) Test (kPa} (%) Consistency | {kPa} (kPa) -
F-NER ﬁ.no:i::m& ]
_45cy ) *81.7-82.1 32 -
46A [ B *84.7-84.8 34
46B | T 84.8-85.2 24 2.01 uu 118 | 11 |v. stiff
26 2.01 750 | 850 { 0.21
47A 1 B *87.8-88.2 CL 32 441 26149 [ 51 (O 0 2
47B | W *84.8-88.0 Vs 2 mm 28 1.98 uu 137 | 12 |v. stiff
thick ice lens
48A | B *90.8-91.0 CL Nbn 31/34 1.9 48| 23|52 48 | O 0 2
48