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SYSTEM INTERNATIONAL UNITS
EXPRESSED IN TERMS OF EXPRESSED IN TERMS OF
g QUANTITY NAME SYMBOoL OTHER S UNITS BASE AND
SUPPLEMENTARY UNITS
SIUNITS
| length metrs m :
- [ mas kilogram kg :
| time sacond s ’
i alectric current ampere A !
thermodynamic tsmperature kelvin K I
amount of substance moie mol (
luminous intensity candels cd ;
S SUPPLEMENTARY UNITS i
plane angle radian rad ;
sotid angte steradian w .
EXAMPLES OF SI DERIVED UNITS WiTH SPECIAL NAMES I
frequency hertz Hz /s s!
force newton N m - kg/s? m-kg- s
. pressure, stress pascsl Pa N/m2 m' kg-s?
energy, work, quantity of heat joule J N m m? kg y2
‘ . power, radisnt flux watt w i ™ kg g3
EXAMPLES OF SI DERIVED UNITS WITHOUT SPECIAL NAMES
IS velocity - linssr metrs per second mis m-st
B - angular (radian per sscond) rad/s rad - 5!
3 acceleration - linear (matre per second) per second m/s? m-s2 i
o - anguisr (radian per sscond) per sscond rad/s? rad - 52
ation (of of sub moie per cubic metra molfm3 mol - m'3
¢ dynamic viscosity pascal second Pa-s m!okg-s!
H moment of force newton metrs N-m m2 kg- 52
surface tension newton per metre N/m kg- 52
'\A heat flux density, irradisnce Watt per square metre W/m?2 kg- 3
heat capacity, sntropy joule per keivin JiK mi g2 K
: specific hest capacity, specific entropy joule per kilogram keivin Jitkg - K) m s 2K
4 specific snergy joule per kilogram Jikg ml - g2
{ thermal conductivity watt pst matre ketvin W/im - X) m-kg-s3 - K!
{
] OTHER UNITS PERMITTED FOR USE WITH SI
{" QUANTITY NAME SYMBOL DEFINITION
i
/ time minute min 1Tmin=60s
' bour h 1h=3600s
day’ d 1d=>86400s
¢ o :
plane angls degree : 1 = (~/180) rad I
. minuta ’ 1 = {"/10,800) rad i
sscond * 1°* = [*/B48.000) rag
area hectars ha 1 ha = 10,000 m?
[ volume litre L 1,000L = 1 m3
i X temperature degres Ceisius 'C O C=227315 K
L temperature ntervsd 1C° = 1K°
mam tonne t 1t=1,000kg = 1 Mg
i,
j
L MULTIPLYING FACTOR PREFIX SYMBOL MULTIPLYING FACTOR PREFIX SYMBOL
!
: 1.000,000,000,000,000,000 = 101¢ exa 13 0.1=10" deer® d '
! 1,000.000.000,000,000 = 10'5 peta P 0.01= 102 cent* c ;
1,000,000,000,000 = 1012 tetra T 0.001 =103 mlli m
1,000,000.000 = 10° giga G 0.000,001 » 10¢ micro R :
i 1.000,000 = 108 mega ] 0.000,000,001 = 10® nano n !
! 1,000 = 103 kilo K 0.000,000,000,001 = 10-2 pico P
3 100 = 102 hecto* h 0.000,000,000.000.001 > 10-'3 femto ¢
10 =10 deca* da 0.000.000,000,000.000,001 = 10-'¢ atto a
\
i
= * D e svonien where JoSunie
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SYMBOLS AND ABBREVIATIONS USED
ON BOREHOLE LOGS

SOIL SAMPLE - represented by sample identification
number which increase sequentiaily
from the top of the hole, thickness
of block is equivalent to sample
recovery

SOIL BOUNDARIES - have been indicated using the
following system

- stratum boundary observed within
sample

- stratum boundary assumed to occur
within £ 0.5 m of the marked level
and is probably gradational between
the two samples

- stratum boundary assumed to occur
within £1.0m of the marked [evel

- stratum boundary notation for both 41.5 {-64.6 EL)
depth below seabed (41.5 m) and
elevation below sealevel {uncorrected
for tides) (-64.6m. Elevation)

SOIL DESCRIPTION

UNIFIED SOIL CLASSIFICATION usc
- determined in accordance with
chart on following page

TEXTURAL DESCRIPTION
- material named after its principal component
- name is modified by other components as follows:
Presence of Component "XXX'’ Modifier

>-35% and XXX

21 - 35% XXX-ey

11.20% Some XXX
1-10% - Trace of XXX

Modifiers are always recorded in order of
decreasing amounts.

Classification may be modified as information
regarding plasticity, grain size distribution,
etc., is made available from lab test resuits.

. A
eaa Efginccrlng Conrullffu td. EGOO
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GROUND ICE DESCRIPTION
- determined in accordance with chart on
following page; extra effort has been
made to better describe the degree
and extent of soil bonding and aiso
a value of core temperature (°F) at

that level

- see also definition of terms in text

e.g. FROZEN 28.1 °C
- Nf-Nbn
poorly to slightly bonded
SAND: Nbn 285°C

CLAY: not frozen

TEST RESULTS

see legend at bottom of borehoie log

CONSISTENCY

Fine-Grained Soils

" Major portion passing No. 200 Sieve. Includes (1) inorganic and organic silts and clays, (2) graveily,
sandy, or silty clays, and (3) clayey silt. Consistency is rated according to undrained shear strength,
as indicated by cone penetrometer reading or miniature vane and triaxial test resuits,

Descriptive Term

Very Soft less than 12.5
Soft 12.5to 25
Firm 2510 50
Stiff 50 to 100

Very Stiff 100 to 200
Hard 200 and higher

Coarse-Grained Soils

Major portion retained in No. 200 Sieve. includes (1) clean gravels and sands, and (2) silty or ciayey
gravels and sands. Condition is rated according to relative density, as determined by laboratory tests.

Descriptive Term

Very Loose 0-20%
Loose 20 -40%
Compact or Medium 40-75%
Dense 75 -90%
Very Dense 90 - 100%
PLASTICITY
Low - Liquid limit less than 35
Medium - Liquid limit between 35 and 50
High - Liquid limit greater than 50

Undrained
Shear strength
{kPa)

Relative Density

A
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PARTICLE SIZE ANALYSES
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PARTICLE - SIZE ANALYSIS OF SOILS

SILT

SAND

GRA

VEL l

FINE I

MEDIUM

ICOARS

FINE |

COARSE |

=200

U.S. STANDARD SIEVE SIZES

=100 =60

=40=30 =20 16 =10= EY

Jgetar 3

PEE RIS R

100 —

90 | e

~
o

[0)]
o

PERCENT SMALLER
3

40 |-
30 -
20 |-
RYSY WU 5 N T 50 NN S NS0 IS SN NI SR o0 :
o | | fl |
.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 .20 5.0 10 20 50
GRAIN SIZE — MILLIMETRES
SYMBOL BOREHOLE PEFTH CLAY DSIEf:mPsT;:: GRAVEL Cu Cc UNIT
NUMBER (m) (%) (%) (%) (%) '
AEB4SIOL .76 - 1.31 64.4 35.6 0.0 0.0 -~ - - la
..... AEB4SID1 3.51 - 3.81 58.7 41.1 .2 0.0 - - ~la
. — — AEB4SID1 8.91 - 10.46 S5.0 44.4 .6 0.0 - - - Ip
— — AEB84SID01 13.56 - 13.81 37.6 34.3 28.1 0.0 - - - Ib
. AEBS4SID1 13.91 - 14.26 14.3 6.3 79.4 0.0 - - -1l
JOB NO. 101 -4118 DATE 84-10-18
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PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE [ MEDIUM [COARS FINE | COARSE
U.S. STANDARD SIEVE SIZES
100 z100 =60 "9_:3&:_30:5 =10=8 =4 R S R AL T L 1
o<
w
-t
-t
<
s
(7]
[,
2
w
Q
&
w
a.
— - . l
.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 .20 5.0 10 20 50
GRAIN SIZE — MILLIMETRES
symaoL| BOREHOLE DEPTH DESCRIPTION c c U.S.C
u [+ ..
nuMBER m o | s [ oap [eraye
AWB4SIO1 4.00 - 4.35 S55.2 44.86 .2 0.0 - - -
..... AWB4SI01 8.50 -~ B8.90 52.7 45.5 1.8 0.0 -~ - -
— — « AWB4SID1 11.60 - 11.85 51.1 43.2 5.7 0.0 - - -
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100 — : =200 =100 =60 =40.=30 =20=16 =10=8 =4 3ig” ‘7 3jgn 1 1‘,'?" 2 3
a0
70}
[+
w
-~ 60
-
2
2 so
[
2
8 40
[+
W
a 30}
20 |-
10|
o : J . }
0005 .001 002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 .20 5.0 10 20 50
GRAIN SIZE — MILLIMETRES
sympoL| BOREHOLE DEPTH DESCRIPTION c c s
NUMBER (m) el AR B Sl Y € o
AEB4SI01 14,48 - 14.48 - 3.5 86.5 0.0 2.8 1.1 SP
..... AEB4SI01 15.38 - 15.38 - 10.8 88.2 0.0 -~ - -
— - = AEB4SI01 17.30 - 17.30 - 3.6 86.4 0.0 2.3 1.3 SP
— — AEB4S101 28.30 - 28.30 - 2.9 87.1 0.0 2.0 1.0 SP

JOB NO. 101 -4118

DATE 84-p9-11

sl
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PARTICLE - SIZE ANALYSIS OF SOILS

| SAND GRAVEL
CLAY SILT | FINE | MEDIUM |COARSE FINE | COARSE
U.S. STANDARD SIEVE SIZES
=200 =100 =60 =40=30=20=16 =10=8 =4 Jig Vg Juge 1 gl g 3
100 ) . _—;-?-v—— )
60 | 7 S D S
8O |t e f i gy P O
N B Lo i UNIT
[+ 8
w
- B0 et [ e O e e
-
g
?n 50
[
2
8 40
[+ 4
w
a BO bt s L s e L e e e
20 |-aiiin e e el e
10 |- O PP PO SO PRS0t JOSE PP ARRRUURN VO RPN SO RO
0 . ——— = ; |
.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 .20 8.0 10 20 50
GRAIN SI2E - MILLIMETRES
svmaor| BOREHOLE DEPTH DESCRIPTION c c U.S.C
u (o ..
NUMBER (m) C::’?)Y S(Iol'z)T S»:\’ZD GR&\{EL
AWB4SID1 14.60 - 14.90 - 19.2 80.8 0.0 - - -
..... AWB4SIDl 20.73 - 21.33 - 3.5 96.5 0.0 2.0 1.0 SP
— — — AWB4SIDl 28.81 - 30.37 - 3.1 86.8 0.0 2.0 1.3 SP
—  __ AWB4SID1 32.91 - 33.40 - 11.588.5 0.0 - - -
—._ AWB4SIOl © 42.08 - 42.456 - 3.097.0 0.0 2.3 1.0 SP
—-_ AWB4SIO1 45.11 - 45.11 - 2.5 97.5 0.0 2.0 1.2 SP
— - AWB4SIDl 48.15 - 48.50 - 4.0 95.0 0.0 2.3 1.3 SP
JOB NO. 101 -4118 DATE s84-03-14
o=
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APPENDIX D

HYDROCARBON GAS ANALYSIS RESULTS

A
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PONU.

PR

ANALYTICAL METHOD

HYDROCARBON GAS ANALYSES

Sediment samples for hydrocarbon gas analysis were sealed in cans in a
brine solution at the drill site. In the laboratory, a volume of brine
equivalent to the sediment volume was removed and replaced with helium.

The cans were then mechanically agitated for one hour to displace the

hydrocarbon gases into the head space. The head space gas was analyzed !
for methane, ethane, propane, ethylene and propylene. Results are reported
as gas volume hydrocarbon éomponent per 106 volumes of wet sediﬁent

(ppm vol/vol). This method of reporting is the same at that used in past

reports.

— — e —— - e ————— e N R
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~ T3A TNGINCZRING LTD.

14535 - 11€ Av.

NOV. 8, 1G84.

EBAE1LB-0202-84-1658-2

EDMONTON, ALTA. 5
TSL 2M7 g
,
g
| |
GULT GAS ANALYSIS |
EBA JOB NO.: 101C-4118 i
’;
BOREHOLE SAMPLE CONCENTRATION (PPM) i
NO. NO. INTERVAL METHANE PROPANE ETHYLENE PROPYLENE |
(metres) i
i
AEBLSIOL  7C 5.33-5.93 N.D. N.D. N.D N.D {
|
|
: )
AEB4SIO1  25B 33.68-34.13 77900 N.D. N.D N.D. :
i
AES4SIN1  30C 47.4-47.95 63900 N.D N.D. N.D.
101C-4082
AWS4SIO1 7C 10.10-10.55 120 N.D. N.D N.D.
I
I
i
i
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IN SITU TESTING
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101C-4118 Page G-1
January, 1985

APPENDIX G
GLOSSARY OF EQUATIONS USED IN CONE PEMETRATION

TEST INTERPRETATION

G.1 Undrained Shear Strength

9 = NC Cu + 0

where: q_ = instantaneous cone tip resistance (MPa)
C = undrained shear strength of the material {(MPa)

= a cone bearing capacity factor based on site-specific _
correlation between the cone and an in situ measurement of

undrained shear strength, usually a vane shear apparatus.
and, 0 = a representation of total vertical in situ stress (#MPa). This
factor, for ease of calculation has been calculated by

g=7z

where: 7

18 KN/m3 (estimated “average" density for overlying
soil)
and,

~N
[}

depth of data point below seabed (m)

N.B. tne effect of the overlying water column is ignored as the cone tip
resistance is zeroed at seabed. This analysis will be ignored if the soil
is likely to drain upon shear. The so0il is classified in two ways for this
purpose; if a mantle sleeve friction value is available, a friction ratio is
calculated and compared with the instaneous point resistance by the method
sugggsted by Schmertmann (1977). Values falling outside those suggested for

‘A
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101C-4118 Page G-2
January, 1935

pure clays are ignored. If pore pressure values are available soils
exhibiting marked dilatent behavior are ignored for calculation purposes.

As no concensus of opinion exists at present in the literature for a
suitable classification system, pore pressure values less than 20% of

hydrostatic pressure at the level in question are ignored.

F.2 Dynamic Pore Pressure Ratio
q P
DPPR = ¢ = _0O
% -0,

whefe: DPPR

dynamic pore pressure ratio (after Jefferies and Funegard,
1933)

qc = instantaneous cone tip resistance (MPa)
Ppo = hydrostatic pore pressure calculated at that level
(1Pa)
po = 7‘.'1 (Zw + Z)
where: Yw = density of water (9.81 KN/md3)
z,, = depth of water at the site (metres)
and, z = depth below seabed (metres)
and, Oy = the total vertical in situ stress (MPa). This

factor, for ease of calculation, has been
calculated by

O =7z +
OV Tz ZW 7w

A
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January, 1985

Page G-3

where: 7Y = 18 KN/m3 = estimated "average" density for overlying

5011

and, z, zy and 7, are as above.

G.3 Relative Density

The relative density of the soil is calculated from an algorithm based on

the data provided by Baldi et al., (1979).
calculation of relative density. For the

Three solutions exist for the

depths between 5 and 20 metres

below seabed the calculation uses a linear function for the formula:

p resistance (iPa)

2
Relative _ 20q, + 24 0, - 54 O+ 171
Density ]
0.1 0 2+1.9 0, + 2.025
v v
where: q. = instantaneous cone ti
and, =

from: v= 72

where: 7'

effective vertical stress at that level, calculated

10 KN/m3 {"effective" density of

overlying soil)

and,

N
"

(metres)

depth below seabed of that level

i
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January, 1985

If this value of relative density is greater than 65% the parameter is
recalculated using:

20qc-z44ov2+590 o, +9%

Density ' 1o
11 O v 3.6 0 +

Relative

v 2.6

For depths less than 5 metres below seabed and for depths greater than 20

metres below seabed the function is fitted better by a power function. For
0 to 5 metres, the formula used is:

Relative _ 87.0 %
Density )

o v exp 0.7

+ 22.6

If the value of relative density is greater than 65%, the formula used is;

. 24.7 q
Relative - c + 49.1

Density 1

o y &XP 0.6

For the case of soil depths greater than 20 metres, the formula used is;

Relative _ 69.9 9
Density )

o y EXP 0.59

+ 9.44

A
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If the value of relative density is greater than 65% the formula used is;

Relative _ 45.0 qc
Density .

g y €XP 0.59

+ 29.2

This analysis will be ignored if the soil is not sand. The soil is
classified in two ways for this purpose; if a mantle sleeve friction value
is available, a friction ratio is calculated and compared with the
instantaneous point resistance by the method suggested by Schmertmann
(1877) . Values falling outside those for SP sands are ignored. If pore
pressure values are available, soils exhibiting dilatency are ignored.

A
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LABORATORY TEST PROCEDURES
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LABORATORY TEST PROCEDURES

Procedures Specified

1. Classification and Index Tests

2. Porewater Salinity Tests
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LABORATORY TEST PROCEDURES

1. CLASSIFICATION AND INDEX TESTS

These tests are quite routine and the standard ASTM procedures "employed are
listed below:

TEST ASTM DESIGNATION
Moisture Content D 2216
Liquid Limit (1) D 423
Plastic Limit and Plasticity Index D 424
Grain Size D 421 & 422
Specific Gravity D 854
Relative Density D 2049
Unified Soil Classification D 2487

NOTE: 1. A1l 1liquid limits reported were obtained from 3 point
determinations.

2. POREWATER SALINITY TESTS

Sample is trimmed to remove disturbed material. Porewater is extruded from
thawed sample and filtred. The salinity content (NaCl) of the extruded
porewater in % is determined using a hand-held refractometer. Several drops

of porewater are placed on the refiecting plate and a reading is taken

through the eyepiece. Results are reported to the nearest ppt.
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