


This report is in seven volumes. A Table of Contents  is 
at t h e  f r o n t  of each volume. 

Volume Number Contents 

1 Text 
2 T e x t  (continued) 
3 Test Hole Logs and. Test Data 

T e s t  Holes 1 through 200 
4 Test Hole Logs and Test Data 

Test Holes 201 through 400 
Test Ilole Lags and Test E a t a  
Test EIoles 401 through 600 
Test Hole Logs 
Test Eoles 601 through 850 
Test Hole Logs 
Test EIoles 851 through 1103 



' APPENDIX D 

Explanation Sheets 



EXPLANATION OF TERMS AND SYMBOLS 

This column refers to the depth below the ground 

surface i n  feet. 

Sample Number 

Tube and core samples were numbered consecutively 

from the surface. Grab samples were no t  numbered. 

Sample Type 

This column indicates the depth interval 

and condition of each sample attempted. Undisturb,ed 

samples in t h i s  prog.ram were, obtained with Shelby tubes 

of 1 8  inches  l ength  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. 

Disturbed samples were obtained from the 

returned c u t t i n g s  .. 
T indicates tube sample 

C indicates core sample 

1 i n d i c a t e s  large grab ' sample 

Note: Grab samples taken for water content  and v i sua l  

examination are not indicated in t h i s  column. 

Percent Recovery 

This column shows the l e n g t h  of sample recovered 

as a percentage of the l eng th  atternptod. 100% recovery is 

not i n d i c a t e d  and may be assumed where no value is shown. 
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& AggOClATES IXD. 

Penctration Resistance 

NO standard penetration tests were perfarmed 

during this program. 

So i l  Symbol 

The aoil symbols'used are explained in f u l l  

011 page 5 of this appendix. 

Soil  Description 

Soils of d i f f e r e n t  e n g i n e e r i n g   c l a s s i f i c a t i o n  

are grouped generically for ease of reference. The system 

used is  the Modified Unified Classification System f o r  

Soils. 

Frozen Ground 

Ice Description 

The ice content  of permafrost soils has been 

classified according t o  the National Research Council 

System for descr ibing  permafrost. A b r i e f  review of the 

NRC System is contained on page 9 of, this' appendix. Where 

no e n t r y  is made, t h e  type was not recorded i n  the f i e l d .  

The amount of ice contained i n  a soil  sample 

was estimated in the f i e l d  laboratory by inspecti,on. The  

value arrived a t  by the  laboratory  technician has bcen 

left unchanged. 
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Water Con tcn t  

The natural water content  of the soil at the 

time of drilling is pLotted against depth on the chart  

at the r i g h t  hand s i d e  of the  log. The water con ten t ,  

which is  indicated by a circle, is expressed as a per- 

centage of the-dry weight of t h e  soil. I t  will be observed 

that  water contents in excess of 100% are indicated in 

the column at the right of the chart by figures. 

Volume of Ice 

The t o t a l  volume of ice in undisturbed samples 

is indicated on the same chart as water contents .  The 
I 

value is indicated by a t r iangle .  This volume is the 

total volume of ice in, an undisturbed sanple and includes 

i n t e r s t i c i a l  ice, as .we l l  as excess ice, and is expressed 

as a percentage of the total volume of the sample. ' . 

Grain S i z e  Analysis - 
The proportions of clay, si l t ,  sand and gravel 

in a sample are summarized. Grain s i z e  curves for each 

sample so analyzed are on separate sheets. 

Wet Density 

The wet i n  s i t u  dens i ty  of undisturbed samples' 

is the to ta l  weight of the sample in pounds ( inc lud ing  ice 

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

Atterbcrg Limits 

The plastic and l i q u i d  limits are shown on 

t h e  water c o n t e n t  chart by a horizontal bar. The Atterberg 

system is discussed in the following section. 

NOTES ON ATTERBERG LIMIT,$ 

Soils which possess a s i g n i f i c a n t  fraction 

of clay can e x i s t  i n  l i q u i d ,  plast ic  or solid s t a t e s  according 

t o  the water content .  Where t h e  water content is very 

high ,  so t h a t  the so i l  is i n  the  form of a s lurry ,  the 

soil behaves as a l i q u i d .  If the water content is reduced,, 

for  example through evaporation, t h e  c lay  will enter i n t o  

a plastic state .  If the water content. is reduced yet 

further,  the  clay w i l l  become a so l id .  The transition 

from one s t a t e  to another occurs gradually over a range 

of water content.. Rt te rberg ,  a Swedish agronomist, developed 

a method fo i  delineating t h e  boundaries between the three 

s t a t e s .  I f  h i s  method is used, the water content which 

marks the dividing l i n e  between the p l a s t i c  and l i q u i d  

state is known as t h e  L i q u i d  Limit. Thcse water c o n t e n t s  

are all expressed as percentages of the dry weigh t  af 

s o i l .  The range of water content  between the plastic 
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MODIFIED UNIFIED  CLASSIFICATION SYSTEM FOR SOILS 

CLASSlPlCAfION 
IS 6ASED UPON 

PLASTICITY CHART 
(W am) 

WHENEVER THE NATURE OF THE FINE 
CoNtENT HAS NOT 8EEN DETERMINED. 
n' IS DHIGNATED BY THE LETTER "F', E.G. 
JT 1s A MIXTURE OF WIND WITH S i l l  OR 

0 GROUP SYMIKIW, E.G. GW-GC IS  A WELL 
POSSEJSNO CiiARACTERISTICS OF TWO 

UR€ WITH ClAV BINDER BIlWLEN 5 %  AND 
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F 

numerical d i f f e r e n c e  between the l i q u i d  and p las t i c  limits 

i s  c a l l e d  the P l a s t i c i t y  Index, 

It will be appreciated that  where the natural 

water content is in excess of the l i q u i d  limit, the s o i l  

mass will be mast unstable and w i l l  r e a d i l y  flow into 

cams where the frozen Boil is allovjed t o  thaw, the re lat ionship 

between the natural water content and liquid limit becomes 

c r i t i c a l .  

NOTES ON THE RADFORTH SYSTEM 

FOR CLASSIFYING PEAT 

The Radforth classification system f o r  desc r ib ing  

muskeg (organic terrain) is a method for classifying the 

three  elements of vegetation, topography and organ ic  surface 

cover using le t ter  and figure symbols. Height and type 

of vegetation is described by using cap i ta l  let ters ( A  

through I) Topography is described by using lower case 

letters (a  through p) Organic cover type  if described 

by us ing  figures (1 t h rough  16). 
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Table I o u t l i n e s  these fig mbols and  the 

peat structure and type represented by them, A complete 

descr ipt ion of the Radforth ,system is contained in "Guide 

to a Field Description of Muskeg'' publ-ished by National 

Research Council, Ottawa, from which has been Copied Table' 

I. 



RWHAPIW 4 ASSaClATrn LTD. 

TABLE I - 
SUBSURFACE CONSTITUTION 

Predominant 
Characteristic Category Name, - 

1. Amorphous-granular peat 

2. Non-woody, fine-fibrous peat 

3 ,  Amqrphous-granular peat c o n t a i n i n g  
woody f i n e  f i b r e s  

4 .  Amorphous-granular peat containing 

5. Peat predominant ly  amorphous-granular, 

woody f i n e  fibres 

conta in ing  non-woody fine fibres, h e l d  
in a woody, fine fibrous framework. 

6. Peat, predominantly amorphous-granular 
c o n t a i n i n g  woody fine fibres held in 
a woody, coarse-fibrous framework. 

7. Alternatc layering of non-woody , f inc  
f ibrous peat and amorphous-granular 
peat c o n t a i n i n g  non-woody fine fibres. 

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

9 .  Woad, f i n e  fibrous peat he ld  i n  a woody, 
coarse-f,ibrous framework. 

10. Woody particles h e l d  i n  a non-woody, 

11. Woody and non-woody particles held i n  

12 woody, coarse-fibrous peat .  

f ine-f ibrous peat. 

f i n e - f i b r o u s  peat. 

13. Coarse fibres criss-crossing fine- 

14. Non-woody and woody fine-fibrous peat 

15. Woody mesh of fibres and part ic lcs  

fibrous peat .  

he ld  in a coarse-fibrous framework. 

enclos ing  amorphous-granular p e a t  
containing fine fibres . 

16. Woody, coarsc-fib*pus peat containing 
scattqred woodv chunks. 



NOTES ON T?iE NATIONAL RBSEARCH COUNCIL 

SYSTEM FOR DESCRIBXNG PERMAFROST 

Ground ioe  occur8 in three conditions, Won- 

v i s i b l e ,  visible (but less than one inch in thi,ckness) 

and clear ice.' Non-visible ice is designated N w i t h  an 

added suf f ix  of one or two lower case letters. Vis ible  

ice is designated V w i t h  an added su f f iwof  one lower 

case let ter.  Clear ice is designated ICE w i t h  notes on 

ice type.  

TABLE IV 

Symbol 

Nf 

Nbn 

Nbe 

Description 

Non-visible ice1 frozen soil in 
f-riable condition .. 
Nan-visible ice, f rozen soil well  
bonded, no excess i ce .  

Non-visible ice ,  f rozen  soil well 
bqnded, excess ice mvealed an 
m l t i n g  sample. 

vx Vis ib le  ice crystals 

vc Ice coatings on so i l  particles. 

Vr Ice formations i r r e g u l a r l y  
ocientated. 

VS Stratified ice lenses. 

I C E  

ICE f soil 

Clear ice over one inch  i n  t h i c l rnes s .  

Ice over one inch  t h i c k  with  s o i l  
inclusions. 

A complete description of t h i s  system is contained 

in ''Guide to a F i e l d  Description of Permafrost" published 

by National Research C o u n c i l ,  Ottawa. 
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