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This report is in seven volumes.
at the front of each volume.
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EXPLANATION OF TERMS AND SYMBOLS

USED ON TEST HOLE LOG SHEETS

Depth

This column refers to.the depth below the ground
surface in feet,

Sample Number

Tube and core samples were numbered consecutively
from the surface. Grab samples were not numbered.

Sample Type

This column indicates the depth interval
and condition of each sample attempted. Undisturbed
samples in this program were obtained with Shelby tubes
of 18 inches length and 3 inches diameter, manufactured
from 11 gauge steel, or by core drilling. Cores were
of 2.85 inch diameter and up to 36 inches long.

Disturbéd samples were obtained from the
returned cuttings.,

T indicates tube sample

C indicates core sample
indicate's large grab sample

Note: Grab samples taken for water content and visual
examination are not indicated in this column.

Percent Recovery

This column shows the length of sample recoveréd
as a percentage of the length attempted. 100% recovery is

not indicated and may be assumed where no value is shown.
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Penetration Resistance

No standard penetration tests were performed
during this program.,

Soil Symbol

The soil symbols used are explained in full
on page 5 of this appendix.

Soil Description

Soils of different enginecering classification
are grouped generically for ease of reference. The system
used is the Medified Unified Classification System for
Soils.

Frozen Ground

The depth intervals over which frozen and unfrozen
ground were encountered are indicated by F and UF reépectively.
No attempt was made to differentiate between seasonal
frost and permafrost.

Ice Description

The ice content of permafrost soils has been
classified according to the National Research Council
System for describing permafrost. A brief review of the
NRC System is contained on page 9 of this appendix. Where
no entry is made, the type was not recorded in the field.

The amount of ice contained in a soil sample
was estimated in the field laboratory by inspection. The

value arrived at by the laboratory technician has been.

left unchanged.
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Water Content

The natural water content of the soil at the
time of drilling is plotted againét depth én the chart
at the right hand side of the log. The water content,
which is indicated by a circie, is expressed as a’per—
centage of the dry weight of the soil. It will be observed
that water contents in excess of 100% are indicated in °
the column at the ?ight of the chart by figures.

Volume of Ice

The total volume of ice in undisturbed samples
is indicated on the same chart as water contents. The
value is indiéated by a triangle. Thié volume is the
total volume of ice in an undisturbed sample:and includes
intersticial ice, as well as excess ice, and is expressed
as a percentagé of the total volume of the sample.

Grain Size Analysis

The proportions of clay, silt, sand and gravel
in a sample are summarized. Grain size curves for each
sample so anaiyzed are on separate sheets,

Wet Density

The wet in situ density of undisturbed samples
is the total weight of the sample in pounds (including ice

and water) divided by the volume of the sample in cubic feet.
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Dry Density

The dry in situ density of undisturbed samples
is the weight of dry soil divided by the volume of the
sample in cubic feet. |

Atterberqg Limits

The plastic and liquid limits are shown on
the water content chart by a horizontal bar. The Atterbery

system is discussed in the following section.

NOTES ON ATTERBERG LIMITS

Soils which possess a significant fraction
of clay can exist in liquid, plastic or solid states according
to the water content. Where the water content is very
high, so that the soil is in the form of a slurxy, the
soil behaves as a liquid. If the water content is reduced;
for example through evaporatidn, the clay will enter into
a plastic state., If the water content is reduced yet
further, the clay will become a solid. The transition
from one state to another occurs gradually over a range
of water content. Atterberg, a Swedish agronomist, developed
a method for deliheating the boundaries betweén the three
-states. If his method is used, the water content which
- marks the dividing line between the plastic and liquid
étate is known as the Liquid Limit. These water contents
are all expressed as percentages of the dry weight of

s0il. The range of water content between the plastic




MODIFIED UNIFIED

CLASSIFICATION SYSTEM FOR SOILS

' LABORATORY
P
MAJOR DIVISION L | SRATH |COLOR!  TYPICAL DESCRIPTION CLASSIFICATION
CRITERIA
e T30’ | WELL GRADED GRAVELS, LITTLE OR NO Do D30)°
GW .'.\'1:-"’" . RED FINES ! Cy= 5-)5>° Cc =6.....!9....6._ =113
CLEAN GRAVELS eeor oY 10X Dgo
- é (LIFTLE OR NO FINES) Iy Y :
ap Loy €s| o | POORLY GRADED GRAVELS, AND GRAVEL. NOT MEETING
g Eggg el SAND MIXTURES, LITTLE OR NO FINES ABOVE REQUIREMENTS
bl LY WA )
& g', 4 ATTERBERG LIMITS
aémg oM | veuow | SILTY GRAVELS, GRAVEL-SAND-SILT contENT B s
3 MIXTURES P.. LESS THAN 4
5| B | s 2 e
K
§ : P veuow | CLAYEY GRAVELS, GRAVEL-SAND-ISILT) 12% ATTERRER LTS
CLAY. MIXTURES PJ. MORE THAN 7
2
§ WELL GRADED SANDS, GRAVELLY SANDS, Deo ©30° _
W RED | LNTLE OR NO FINES - cy= R bl v Sl
k p CLEAN SANDS
gE (LITTLE OR NO FINES)
i » gt | POORLY GRADED SANDS, LTTLE OR NO NOT MEETING
: 358 FINES ABOVE REQUIREMENTS
ggi' ABE YA ATTEREERG LIMITS
g § s |ele}J 4114 YELOW | SILTY SANDS, SAND-SILT MIXTURES CONTENT BELOW “A" LINE
2 sg DIRTY MNRS ] 4o b 1e OF FINES P.L LESS THAN 4
: (WITH SOME FINES) s A EXCEEDS
s¢ P74 yrow | CLAYEY SANDS, SAND-(SILTI CLAY 12% Ahg s
el MIXTURES P.. MORE THAN 7
INORGANIC SILTS AND VERY FINE SANDS,
¥ W, < 50% ML GREEN | ROCK FLOUR, $ILTY SANDS OF SLIGHT
p L BEE PLASTICITY _ CLASSIFICATION
;| B¢ IS BASED UPON
§ 4 5 W, > 50% MH BLUE INORGANIC SILTS, MICACEOUS OR DIATO- PLASTICITY CHART
b L MACEOUS, FINE SANDY OR SILTY SOILS (500 balow)
INORGANIC CLAYS OF LOW PLASTICITY,
W, < 30% a <] GREEN | GRAVELLY, SANDY, OR SITY CLAYS, LEAN
4 L
gg A CLAYS
[ ~
¥-‘_§ °F | soncw <son a / GREEN- | INORGANIC CLAYS OF MEDIUM PLASTI.
< §=E 2 W< L Bk | Y, suTY ClaYs
& N ¥E g -
§ g / INORGANIC CLAYS OF HIGH PLASTICITY,
i W, >s0% o // BLUE ) a7 clAYS
E y 49 11 :
) ' WHENEVER THE NATURE OF THE FINE
4 W, < 50% oL THHED o s LD DRGANIC SILTY | CONTENT HAS NOT BEEN DETERMINED,
% 0 5‘5 i1l IT IS DESIGNATED BY THE LETTER “F", E.G.
< ﬁa 7 77 SF IS A MIXTURE OF SAND WITH SILT OR
55 W, > 50% oH BLUE | ORGANIC CLAYS OF HIGH PLASTICITY car
. STRONG COLOR OR ODOR, AND OFTEN
HIGHLY ORGANIC SOILS P ORANGE | PEAT AND OTHER HIGHLY ORGANIC SOILS | JiCHG COLOR
ERaas S A ==
PLASTICITY CMART CH /
FOR
SOILS PASSING NO. 40 SIEVE -
¥ N N
E 30 (37 wn
F =] )
» oH
c , v
i : // oL
7
4 JW ML
-* .
[:] 10 20 30 40 50 60 70 80 20
LIQUID LIMIT (%)
1. Ql.l SIEVE SIZES MENTIONED ON THIS CHART ARE LS, STANDARD, A.5.T.M,
1.
2. BOUNDARY CLASSIFICATIONS POSSESSING CHARACTERISTICS OF TWO
GROUPS ARE GIVEN COMBINED GROUP SYMBOLS, E.G. GW-GC IS A WELL
GRADED GRAVEL SANO MIXTURE WITH CLAY BINDER BETWEEN 5% AND
12%.
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and liquid limit is known as the plastiéﬁ;ange and the
numerical difference between the liquid and plastic limits
is called the Plasticity Index.

It will be appreciated that where the natural
water content is in excess of the liquid limit, the soil
mass will be most unstable and will readily flow into
excavations or trenches. Such considerations will not
apply where the soil mass is kept frozen. However, in
‘cases whére the frozen soil is allowed to thaw, the relationship
between the natural water content and liquid limit becomes
critical. |

On page 5 there is a chart showing the relation-
ship beﬁween the Plasticity Index, the Liquid Limit and
the group symbols of the Unified Classification System.
The Atterberg Limit system is extremely useful for identifying

and classifying soils.

NOTES ON THE RADFORTH SYSTEM

FOR CLASSIFYING PEAT

The Radforth classification system for describing
muskeg (organic terrain) is a method for classifying the
three.elements of vegetation, topography and organic surface
cover using letter and figure symbols. Height and type
- of vegetation is described by using capital letters (A
through I). Topography is described by using lower case
ietters (a through p) Organic cover type if described

by using figures (1 through 16),
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”Jymbols and the

Table I outlines these figﬁrf
peat structure and type represented by them. A complete
description of the Radforth system is contained in "Guide
to a Field Descfiption of Muskeg" published by National

Research Council, Ottawa, from which has been copied Table

II
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TABLE I

SUBSURFACE CONSTITUTION

Predominant
Characteristic Category Name

1, Amorphous—granular peat

2. Non=-woody, fine-fibrous peat

3. Amorphous-granular peat containing
woody fine fibres

4. Amorphous-granular peat containing
woody fine fibres

5. Peat, predominantly amorphous-granular,
containing non-woody fine fibres, held
in a woody, fine fibrous framework.

6. Peat, predominantly amorphous-granular

: containing woody fine fibres, held in
a woody, coarse-fibrous framework.

7. Alternate layering of non-woody, fine
fibrous peat and amorphous-granular
peat containing non-woody fine fibres.

8. Non-woody, fine-fibrous peat containing
a mound of coarse fibres.

9. Wood, fine fibrous peat held in a woody,
coarse~fibrous framework.

10. Woody particles held in a non-woody,
fine-fibrous peat.

11. Woody and non—woody particles held in
fine-fibrous peat.

12. Woody, coarse-fibrous peat.

13, Coarse fibres criss-crossing fine-
fibrous peat.

14, Non—@oody and woody fine-fibrous pecat
held in a coarse~fibrous framework.

15, Woody mesh of fibres and particles
enclosing amorphous-granular peat
containing fine fibres.

16. Woody, coarse~fibrous pcat containing

scattered woody chunks.

\
R Y. —
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NOTES ON THE NATIONAL RESEARCH COUNCIL

SYST@M FOR DESCRIBING PERMAFROST

Ground ice occurs in three cenditions. Non-

Visible, visible (but less than one¢ inch in thickhess)

and clear ice.

Non-visible ice is designated N with an

added suffix of one or two lower case letters. Visible

ice is designated V with an added suffix of one lower

case letter.

ice type.
Sxmbol
Nf

Nbn

Nbe

Vx

Ve

Vr

Vs
ICE

ICE + soil

Clear ice is designated ICE with notes on

TABLE 1V

Description

Non-~visible ice, frozen soil in
friable condition.

Non-visible ice, frozen soil well
bonded, no excess ice.

Non-visible ice, frozen soil well

‘bonded, excess ice revealed on

melting sample,
Visible ice crystals.
Ice coatings on soil particles.

Ice formations irregularly
orientated.

Stratified ijice lenses.
Clear ice over one inch in thickness.

Ice over one inch thick with soil.
inclusions.

A complete description of this system is contained

in "Guide to a Field Description of Permafrost" published

by National Research Council, Ottawa.
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