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Gulf O i  1 Canada Ltd., 
707 - 7 th  Avenue S.W.,  
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A t ten t i on :  Mr. A. Hochstein, P.Eng. 

Dear S i r s :  

F o l l o w i n g   t h i s   l e t t e r  i s  t h e   t e x t   o f   o u r   r e p o r t   e n t i t l e d  "Parsons  Lake 
Gravel  Inventory". 

A d r a f t  copy o f   t he   repo r t  was d i scussed   i n   you r   o f f i ce  on October 25, 1974. 
Several  minor  revisions were made to   t he   t ex t   rega rd ing  Sources 5 and 7, 
and the  use o f  sand  and s i l t  mater ia ls   fo r   cons t ruc t ion .   A lso ,  where 
poss ib le ,   add i t iona l   in fo rmat ion  on mater ia l   types,  moisture  content,   depth 
o f  overburden,  etc. was inc luded  to   achieve  cons is tency  in   the  descr ip t ion 
o f  the  sources. 

Our Company has enjoyed  working on t h i s   p r o j e c t .  We look  forward t o  
a s s i s t i n g  you i n  your  future  geotechnical  requirements.  Should  you  have 
any quest ions,   p lease  contact  us. 

Yours  very  t ru ly,  

KLOHN  LEONOFF  CONSULTANTS LTD. 

KRG:bl 
Encl. 
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VANCOUVER  CALGARY WINNIPEG 
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1.  INTRODUCTION 

1.1 Ass i gnmenr 

Th is   repo r t   p resen ts   t he   resu l t s   o f   a   f i e ld  and labo ra to ry   i nves t i -  

ga t i on  and our  assessment o f   po ten t i a l   g rave l   sou rces   i n   t he  

Parsons  Lake  Area,  Northwest  Terri  tories,  for  Gulf Oil Canada Ltd. 

The ob jec t i ves  of t h i s  assignment  were  two-fold. 

a) To assess  the a v a i l a b i l i t y  o f  m a t e r i a l s   i n   t h e  Parsons-Eskimo 

Lakes area and t o   l o c a t e   a t   l e a s t  1,500,000 cubic  yards of 

usable  gravel and sand mater ia ls .  

b )  To advise on the   su i   tab i  li t y   o f   t h e   g r a v e l  and  sand ma te r ia l s  

f o r  use i n   t h e  proposed gas f i e l d  development. 

Au tho r i za t i on   f o r   t he   p ro jec t  was given  by Mr .  A. Hochstein, P.Eng. 

through  Purchase  Order 65890, dated  July 2nd, 1974. 

1 .2 Procedure 

The invest igat ion  procedure  enta i led a s tudy   o f   ex i s t i ng   geo log i ca l  

data  from  the  work o f  the  Geological  Survey of Canada and previous 

work  conducted  within  the  designated  area  by  our Company. A i rphoto 

i n t e r p r e t a t i o n  was used to   ident i fy   those  landforms  in   which  gravel  

and sand were  most l i k e l y  to be p resen t   p r i o r   t o   t he   f i e ld   reconna is -  

sance. A f i e l d  reconnaissance was c a r r i e d   o u t   J u l y   9 t h   t o   1 3 t h ,  1974 t o  

ground  check  the  potential  sources and l a y   o u t   a   d r i  1 1  i ng  program. 

During  the  reconnaissance,  surface  gravel  exposures were noted and 

sha l low  tes t  p i t s  were dug to   conf i rm  the  presence o f  gravel and 

sand ma t e r  i a l  S .  

The f i e l d  reconnaissance i d e n t i f i e d   f o u r   p o t e n t i a l  zones  each cons is t i ng  

of several  sources. See topo plan,  Appendix B ,  which shows the,  loca- 

t i o n  of the  zones. Due to   t he   ex tens i ve   i nves t i ga t i on   requ i red   t o  

determine  mater ia l   type and q u a l i t y  i n  these zones, a p r i o r i t y   o f   d r i l  

was set-up  and  a  total  o f  eleven  sources i n  Zones 1 and 2 were d r i l l e d  

f o r  t h i s  program  dur ing  the  per iod  August  13th  to  30th,  1974. Seven 
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of these  sources  are  located  in Zone 1 about s i x   m i l es   sou th  o f  the 

Parsons 0-27 d r i l l  s i te   a long  the   te r races  o f  a small  stream  which  flows 

eastward  towards  the Eskimo  Lakes. The remaining  f ive  sources  are 

l o c a t e d   i n  Zone 2 and  were d r i l l e d   i n  a l a r g e   g l a c i o f l u v i a l   p l a i n   l o c a t e d  

about  three  mi les  north and s l i g h t l y   e a s t  o f  the  Parsons 0-27 d r i l l  

s i  te. 

1.3 Data  Presented 

The in format ion  for   the  granular   mater ia ls   sources  is   presented  in   the 

fo l lowing  sect ions:  

Section 2 contains  conclusions and  recommendations with 

respec t   t o   t he   quan t i t y  and q u a l i t y  of the   g rave l  and  sand 

mater ia ls ,   the  use of the  materials,  development and 

res  tora t ion of the  source  areas. 

Appendix A contains two sheets  describing  the  symbols and 

terms used in   t he   repo r t ,   t he   c lass i f i ca t i on   sys tem  fo r  

g r a n u l a r   s o i l s  and f o r   i c e   i n   s o i l s ,  as w e l l  as an example 

o f  the   so i l   log   wh ich  i s  presented for each t e s t   h o l e  

d r i  1 1  i n g   d u r i n g   t h i s  program, 

Appendix B conta ins a topographic map showing t h e   l o c a t i o n  

o f  t he   f ou r   po ten t i a l  zones. Airphoto  mosaics  prepared  for 

p o t e n t i a l  Zones No. 1 and No. 2 wh ich   ou t l i ne   t he  1 imi t s  o f  

the indiv idual   sources  are  a lso  at tached. 

1 

Sections for each source  are  also  attached. Each source i s  

i d e n t i f i e d  by a tab  which shows Source and includes a 

desc r ip t i on  of the  source,  material,  volumes  and b r i e f  

recommendation regarding  development  of  the  source.  Test 

hole  logs and resu l t s   o f   t he   s ieve   ana lyses   a re  also included. 

" 

2. CONCLUSIONS AND RECOMMENDATIONS 

1 2.1 Sources and Mater ia ls  

I Eleven  sources  were  investigated  within the Parsons-Eskimo  Lakes 

Klohn Leonoff Consultants Ltd. 
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study  area. Seven o f  these  sources ( 1 ,  2, 3, 4, 7, 8, and 9) are 

located  a long  f luv ia l   ter races  ad jacent  to a small   stream  f lowing 

eastward  in to  Eskimo  Lakes. The four  remaining  sources (5, 6, 10, 

and 1 1 )  are   loca ted   in  a l a r g e   g l a c i o f l u v i a l   p l a i n   t o   t h e   n o r t h   o f  

Parsons Lake, The l o c a t i o n s   o f   a l l  sources  are shown on a i rphoto  

mosaics No. 1 and 2 which  are  attached i n  Appendix B. 

Sources 1 ,  2 ,  3, and 4 conta in   gravel  and  sand m a t e r i a l s   i n   s u f f i c i e n t  

q u a n t i t i e s  and a re  recommended for development i n   o r d e r   o f   p r i o r i   t y  

as l i s t e d .  The minimum quan t i t i es   o f   g rave l  and  sand mater ia ls  which 

can be removed from  these  sources have  been estimated as fo l lows:  

- 1,000,000 cubic  yards 

- 250,000 cubi c yards 

- 370,000 cubic  yards - 200,000 cubic  yards 

1,820,000 cubic  yards 

and 4) con t a  i n i n terbedded  gravel , sand,  and 

ickness o f   t h e   g r a v e l  beds i s   va r iab le ,   rang ing  

f e e t  down to  a few feet .  The sand  and s i l t  

i n   t he   t h i ck   g rave l   s t ra ta   a re   usua l l y   t h ree  

th ickness ,   bu t   in   i so la ted   a reas  can be up 

base mater ia l   below  the  gravel   stratum i s  

g e n e r a l l y   f i n e - g r a i n e d   s i l t  and sand mate r ia l s   w i th   va r iab le   i ce  

contents. The s ize   o f   the   g rave l  ranges  from  cobbles down t o  the 

sand  and s i l t   s i z e s  and are  genera l ly   c lean and well-graded  although some 

gap-graded mate r ia l s  were noted. The ground i s  permanently  frozen a t  

shallow  depths and some ground i c e  i s  present.  This i s  usua l l y  

associated w i t h  the  organic   overburden  or   wi th in   the sand  and s i  1 t 

layers  encountered  at   scattered  depths  wi th in  the  sources. However, 

except   in   i so la ted  cases,  massive  ground i c e  does not  appear to  be 

present   in   the   g rave l   s t ra ta .  

The remaining  sources  located i n   t h e   r i v e r   t e r r a c e s  (Sources 7, 8, and 9) 
a re   no t  recommended f o r  development. The sources  contain  intefbedded 

gravels, sands  and s i l t  mater ia ls ,  however the  gravel   layers  are  genera l ly  
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less  than 10 fee t   in   th ickness ,  and  have l i m i t e d   l a t e r a l   e x t e n t .  

Layers of ground i c e  up to  t e n   f e e t   t h i c k  and h igh   i ce   con ten t  s i l t  

sand materials  were  encountered between g rave l   l aye rs   i n  many o f  the 

ing   the   g rave l   o r  sand ma te r ia l  ' test   ho les.  The organic   peat   over ly  

can  be up t o  10 fee t   in   th ickness .  

Sources 5, 6 ,  10, and 1 1  are  located 

Sources 5 and 6, are  large kames and 

i n  the  l a r g e   g l a c i o f l u v i a l   p l a i n .  

have been  used f o r   l o c a l   p r o j e c t s  

in   the   pas t .  There  are  wide  var iat ions  in  the  mater ia ls  which  range 

between we l l -g raded  g rave ls   to   f ine  sands  and s i l t s .  Massive  ground i c e  

i s  present  in  both  sources. These sources can cont inue  to  be developed 

t o   p r o v i d e   m a t e r i a l s   f o r   l o c a l   p r o j e c t s .  Sources 10 and 1 1 ,  Show wide 

v a r i a t i o n s  between t h e   t e s t   h o l e s   d r i l l e d .  These sources  are  not 

recommended f o r  development w i t h o u t   f u r t h e r   d r i l l i n g   i n v e s t i g a t i o n s .  

I n   P o t e n t i a l  Zone 4 gravel and sand are  exposed a t   d i f f e r e n t   l o c a t i o n s  

a long  the  east   fac ing  s lopes  o f   the  Car ibou  Hi l ls .  These exposures 

are  cons idered  to  be p r e - g l a c i a l   T e r t i a r y   g r a v e l   o f  the same geologica l  

age as t h a t  exposed in   the   Car ibou  H i l l s   a long  the  Mackenzie  River. 

The major  exposure  closest  to  Parsons Lake was inves t iga ted  for the 

Department of I n d i a n   A f f a i r s  and Northern Development i n  1972 and 4 
ho les were d r i l l e d  and sampled d u r i n g   t h i s  program. The mater ia l  en- 

c o u n t e r e d   i n   a l l   t e s t   h o l e s  was sand  and g r a v e l   t o   a t   l e a s t   t h e  30 foot  

depth. The mater ia l  i s  well-graded, of low  moisture  content w i t h  no 

v i s i b l e   i c e   o b s e r v e d   d u r i n g   d r i  1 l i ng .  

To properly  assess  the volume of  usable  mater ia l   in   th is   source,   addi -  

t iona l   inves t iga t ion   i s   necessary .  Based on t h e   t e s t   h o l e s   d r i l l e d   i n  

one  area of the  source,  approximately 1,000,000 cubic  yards  could be 

removed. In  the  complete  area,  assuming a depth o f  removal of 20 feet, 

the volume o f  sand  and grave l   mater ia l   i s   es t imated  to be i n  excess of ' 

6,000,000 cubic  yards. 

2.2 Descr ip t ion  and Use o f   M a t e r i a l s  

The mater ia lç   encountered  dur ing  the  f ie ld   invest igat ion  have been shown 

on the  test   hole  logs  which  are  included  in  each  Source  sect ion  at tached 

t o   t h i s   r e p o r t .  The mater ia ls  were c l a s s i f i e d   i n  accordance with  the 

Klohn Loonoff Consultants  Ltd. 
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t a b l e   e n t i t l e d  "Supplementary Terms Ident i f y ing   the   Compos i t ion   o f  

Granular  Soils"  which i s  enclosed i n  Appendix A. The p r i n c i p a l   m a t e r i a l  

types:  gravel, sand  and s i l t ,   a r e   d e s c r i b e d  as fo l lows.  

2.2.1 Gravel 

The gravel   mater ia ls   genera l ly   range  in   s ize up t o  about 6 inches i n  

diameter and conta in   vary ing  percentages  o f  sand, s i l t  and clay  s izes.  

The gravel i s  permanent ly   f rozen  w i th   the   con ta ined  i ce   f i l l i ng  most 

of the  vo ids  or   occurr ing as ice  lenses  throughout  the  stratum.  In  clean, 

we l l -g raded  mater ia ls   the   i ce   con ten t   i s   genera l l y  low w i th   mo is tu re  

contents  ranging up to  10%. I n  gap-graded mater ia ls  (which have la rge r  

vo id  spaces) ,   or   those  mater ia ls   wi th   h igher   percentages  o f   f ine sand 

o r  s i  1 t, the   i ce   con ten t   i s   h igher  and moisture  contents  general ly  range 

between 10 and 20%'. 

Frozen  gravel, i f  possible,  should be s tockp i led ,  thawed and excess waters 

be a l lowed  to   dra in   before  p lac ing.  I f  th is   procedure was fo l lowed and 

su f f i c i en t   t h i cknesses  of gravel   were  p laced  to  prevent  thawing  of   the 

pe rmaf ros t ,   t hen   t he   road ,   a i s t r i p ,   o r   f ac i l i t y   cou ld  be operated on a 

year-round  basis,  with  minor  maintenance. However, these  procedures 

usual ly  cannot be fo l lowed because o f  the  volumes involved,   t ime  rest ra in ts  

and ma te r ia l s   a re   usua l l y   hau led   d i rec t l y   t o   t he  s i  t e  o f  work  during  the 

w in te r  months. The mois ture  content   o f   the  gravel   g ives an 

the  behaviour o f   t h e   m a t e r i a l   a f t e r   p l a c i n g .  

i n d i c a t i o n   o f  

For   those  gravels   wi th   mois ture  contents   o f  10% o r   l e s s ,  when 

thawed there i s  l i t t l e  excess  water and there i s  l i t t l e  or no 

reduc t i on   i n   t he   s t reng th   o f   t he   ma te r ia l .  I t  would be expected 

t h a t   f a c i l i t i e s   c o n s t r u c t e d   w i t h   t h i s  low  moisture  content 

mater ia l   would  funct ion on a year-round  basis  wi th  only  minor 

ma i n tenance. 

For  those  mater ia ls  wi th  h igher  moisture  contents,  when thawed 

the  excess  water w i  1 1  no t   d ra in   qu i ck l y  due t o   t h e   h i g h e r  s i l t  

and  sand content and so f t   uns tab le   cond i t ions  will r e s u l t .  

Thus, f a c i l i t i e s   c o n s t r u c t e d  of t h i s   ma te r ia l  may be s u b j e c t   t o  

a per iod  o f   c losure  dur ing  dra inage  o f   the  excess  water ,  

Klohn Leonoff Consultants Ltd. 
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Due t o   t h e   v a r i a t i o n   i n   m o i s t u r e   c o n t e n t  o f  the   na ture   g rave ls ,  i t  will 

be impract ica l   to   se lect   or   separate  the  lower   f rom  the  h igher   mois ture 

content  mater ia ls  dur ing  excavat ion.  The schedul ing  of   the  earthworks - 
roads, a i r s t r i p s   o r   p l a n t   s i t e s  - should be planned w i t h  the  knowledge 

t h a t   a t   l e a s t  one summer  may be required  for   thawing,  dry ing and consol i- 

da t ion   o f   t he   p laced   ma te r ia l s .  

Sand 

The sand mater ia ls  contain  varying  percentages o f  gravel, s i l t  and c lay  

s i  tes. The sand i s  permanently  frozen , general 1 y we1 1 -bonded and 

w i  t h  some excess  ice on part ic les.   Thin  ice  lenses  ranging up t o   i c e  

w i th  s o i l   i n c l u s i o n s  may a l s o  be present   in  the sand stratum. The 

moisture con ten t  ranges  between 10 ta 25% depending on the amount o f  

i ce   p resent   in   the  sand mater ia l .  

The sand mater ia ls   should  not  be placed when frozen. I f  so, on thawing 

and depending on the  s i 1 t content,  the sand could  remain i n  a very s o f t  

o r   l o o s e   c o n d i t i o n   f o r  one o r  two summer seasons. We consider   that   the 

sand mate r ia l s  must  be s tockp i l ed  i n  windrows, thawed and al lowed to d r a i n  

before  being used. After  thawing and drying,  the sand  can  be  used as 

requ i red   i n  deeper f i  1 1  sect ions  instead  o f   gravel .   Genera l ly ,   the 

sand should be placed between top and bottom  layers o f   g r a v e l   i n  a cross- 

sec t ion  where it i s  no t   i n   con tac t   w i th   wa te r   o r   sub jec t  t o  eros ion by 

wind, 

Silt 

The s i l t  mater ia ls  contain  varying  percentages o f  f i n e  sand or   c lay   s izes .  

The s i l t  materials  are  permanently  frozen,  well-bonded and have  excess 

i ce  on p a r t i c l e s .   T h i n   i c e   l e n s e s   i n   t h e   s i l t  and massive  ground  ice 

a re   usua l ly   assoc ia ted   w i th   the  s i  It deposi ts  present  at   depth  below 

granular   mater ia ls .  The moisture  content: o f  t h e   s i l t  by i t s e l f  ranges 

between 20 and 30%, b u t  there  are many exceptions where the  moisture 

content i s  much h igher  because o f  the  ice  content,  

I f  the s i l t s   a r e   p l a c e d  when f rozen,   very   sof t  and unstable  condi t ions,  

as we l l  as excessive  sett lements will develop  during and a f t e r   t h e  

per iod o f  thawing,  Depending  on  the  drainage  characteristics o f  the s i l t  

- 

- 
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m a t e r i a l ,   t h e   s o f t   c o n d i t i o n s  and se t t lements   cou ld   con t inue  fo r  a long 

pe r iod  o f  t ime -- say 10 years.  In  our  opinion,  the  use o f  s i l t  

mater ia ls   shou ld   no t  be considered on t h i s   p r o j e c t .  

2.3 Development  and Restora t ion  

Our general comments regarding  the  development o f  the  sources a r e  as 

fo l   lows: 

The organic  s i  1 t and peat  overburden  must be removed from t h a t  

par t   o f   the  source  be ing  developed and hauled  to  a waste  area 

adjacent   to   the  source.  The l o c a t i o n   o f   t h i s  waste  area  should 

be away from any drainage  courses. Me1 twater  caused  by  the 

thawing o f  these  f rozen  waste  p i  1 es  and eros  ion may cause 

s i l t a t i o n   i n   t h e   d r a i n a g e   c o u r s e s  i n  the  area and  must  be 

avoided. 

All of   the  sources  invest igated  are  ad jacent   to   s t reams  or  

lakes.  Considerable  meltwater may be generated by the  excavat ions 

i n   t h e   p i t  as  ground  ice  or   h igh  îce  content  zones are  uncovered. 

I f  so, a berm o r  dyke and poss ib le   re ten t i on  ponds will be re- 

qu i red  between t h e   p i  t area and the  s t ream  or   lake.  These 

construct ive  works will ensure  that  lakes  or  streams  are  not 

pol luted  dur ing  development o f  the  source. 

I t  i s  emphasized that  the  sources recommended fo r   deve l  

are  small and v a r i a b l e   i n   g r a d a t i o n  and ice   con ten t  as 

to   the   la rge   esker  complex  near YaYa Lake on Richards I 

Removal o f   t h e   g r a v e l  and  sand ma te r ia l  must  be c a r e f u l  

opmen t 

compared 

sland. 

l y  planned 

and c o n t r o l l e d   i n   o r d e r   t h a t   t h e   r e s o u r c e   i s   e f f i c i e n t l y   u t i l i z e d .  

We recommend that  the  development  of any source be  preceded  by a 

review o f   t h e   a v a i l a b l e   t e s t   h o l e   d a t a .  I f  t he   t es t   ho le   da ta  

shows tha t   h igh   i ce   con ten t  zones o f   s i l t  and  sand are  present  

deep in   t he   depos i t  and over l ie   usable  gravel ,   then  the  h igh 

ice  content   mater ia ls   should be removed to  expose the  gravel  . 
The equipment  required  for  development o f  the  sources i s  the 

usual  assembly o f  bu l ldozers   w i th   r ipper   a t tachments ,   f ron t -end 

Klohn Leonoff Consultants Ltd. 
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loaders, and trucks.  Ripping of the  gravel  and  sand w i  11 be 

requi red except when c lose  to   the  ex is t ing  ground  sur face.  

e) A f t e r  dep le t i on   o f   t he   sou rce ,   a l l   s i de   s lopes  and the  bottom o f  

t h e   p i t  should be graded t o  a smooth contour. A l l  o rgan ic  

ma te r ia l s  removed in   the   s t r ipp ing   shou ld  be p l a c e d   i n   t h e   p i t  

area t o  promote  future  vegetative  growth. 

a 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
t 
1 
I 
I 
I 
I 
1 Klohn Leonoff Consultants Ltd. 



SYMBOLS AND TERMS USED IN THE REPORT 
SYMBOLS 
ORGAN I C  GRAVEL  SAND SILT CLAY 

CLASSIFICATION BY PARTICLE S I Z E  

BOULDERS- larger   than 8 inches. GRAVEL-#4 s ieve to 3 in.  SILT-0.002 mm t o  #ZOO s ieve 
C O B B L E S - 3  i n .   to  8 in .  SAND-#200 s ieve   t o  # 4 sieve.  CLAY-finer  than 0.002 mm. 

NOTAT I ON S - P r e f i x  I nd i c a t i  ng Source Number. 
7"2,6Nurnber l nd i ca t   i ng  No. o f  T e s t  Hole, 

Test Hole Location. 

Q I n d i c a t e s   d i r e c t i o n  o f  photograph E f i e l d  o f  view. 

EXAMPLE OF SOIL LOG 
VI s 

W c 
u O 

al 
V - O' 

5 
N 

C L  
3LL 

I O  

c 
al 
N e 

LL 

20.0 

c 

n O 
E 

"organic , r o o t   f i b r e s  e t c .  

- 1.5 SAND-some gravel ,  1 i t t l  e s i  1 t ,  

3 . 0  cobbl es t o  5". 

SAND-and grave l ,  t r a c e  s i l t ,  well 

graded, brown, i ce   i nc lus ions  

t o  t". 

1 ens i ng a t  18' 

- 
Klohn Leonoff  Consultants  Ltd. 



SUPPLEMENTARY  TERMS IDENTIFYING THE COMPOSITION OF GRANULAR SOILS 

Component 

( 
i n c i p a l  Component . . . .Y  ( 

( 

( 
nor  Component,. . . . . . . ( 

( 

I d e n t i f i c a t i o n  

GRAVEL 
SAND 
SILT 

Gravel  
Sand 
S i l t  

Terms I d e n t i f y i n g  
P r o p o r t i o n s  

1 .  * ..* ... 

and 
some 
l i t t l e  
t r a c e  

Def in ing  Range 
P e r c e n t a g e  by 

Weiaht 

50 o r  more 

35 t o  50 
20 t o  35 
10 t o  20 
1 t o  10 

CLASSIFICATION SYSTEM FOR ICE 

Non V i s i b l e  Ice 

V i s i b l e   I c e  

Less t h a n  1 i n c h   t h i c k  

Visible I c e   G r e a t e r  
Than 1 i n c h   t h i c k  

Nf 

N bn 

Nbe 

vx 
v c  
Vr 

vs 

ICE 4- 
ICE 

Poorly  bonded 

Well bonded 

E x c e s s   I c e  

I n d i v i d u a l  i ce  c r y s t a l s  o r  i n c l u s i o n s  
I c e   c o a t i n g s  o r  p a r t i c l e s  
Random o r  i r r e g u l a r l y   o r i e n t e d   i c e  forma- 
t i o n  
S t r a t i f i e d  ox d i s t i n c t l y   o r i e n t e d  i c e  
f o r m a t i o n s  

Ice w i t h   s o i l   i n c l u s i o n s  
I c e   w i t h o u t   s o i l   i n c l u s i o n s  

GROUND ICE CONTENT - % BY VOLUME 

Low -<lo% Med - 10% t o  20% High ->20% 

DESCRIPTIVE SOIL TERMS 
Well g raded  .... hav ing  wide r a n g e  of  g r a i n   s i z e s  and s u b s t a n t i a l   a m o u n t s  of  a l l  

P o o r l y   g r a d e d  .. p r e d o m i n a n t l y   o f   o n e   g r a i n   s i z e .  

Coarse  Aggregate  .. G r a v e l   r e t a i n e d   o n   i n c h   s c r e e n .  

F ine   Aggrega te  . Sand  pass ing  6 i n c h   s c r e e n .  

I n t e r b e d d e d  .... composed of  a l t e r n a t e   l a y e r s  of d i f f e r e n t   s o i l   o r   r o c k   t y p e s .  

C a l c a r e o u s  ..... c o n t a i n i n g   a p p r e c i a b l e   q u a n t i t i e s  of  ca lc ium  carbonate .  

Organic  ........ c o n t a i n i n g   o r g a n i c   m a t t e r ;  may be  decomposed o r  f i b r o u s .  

P e a t  ........... a fibrous mass o f  o r g a n i c   m a t t e r   i n   v a r i o u s   s t a g e s  of decomposi- 

i n t e r m e d i a t e   s i z e s .  

t i o n .  G e n e r a l l y   d a r k  brown t o  b l a c k  i n  co lour   and  of  spongy 
c o n s 1 s t u .  

Klohn  Lsonoff  Consultnnts  Ltd. 











SOURCE DESCRIPTION 

The source i s  a fluvial r iver  t e r r a c e  located 3 miles south of Parsons Lake 

on the north s i d e  of a creek which  flows easterly i n t o  the Eskimo Lakes, 



-2- 

Two smal l   dra inage  gu l l ies   cross  the  eastern and western  port ions  of   the 

terrace. The area i s  f a i r l y   we l l   d ra ined ,   a l t hough  two small   lakes  surr- 

ounded  by i c e  wedge polygonal  ground  occur  immediately to   the   nor th .  ice 

wedge polygons  are  a lso  apparent  in  the  western  part  of the  source. 

MATERIALS AND O U A N T I T I E S  

A t o t a l  o f  64 holes  were d r i l l e d  and 2 bank  exposures  logged in   the  source 

area. The subso i ls   in   the   source   vary   w i th in   w ide   l im i ts .   Th is  was expected 

s ince the m a t e r i a l s   i n   t h i s   f l u v i a l   t e r r a c e  were  subject   to   seasonal   var ia t ions 

d u r i n g   d e p o s i t i o n   c a u s i n g   s t r a t i f i c a t i o n  and in terbedding of the  coarse  gravels, 

sands and s i l t  mater ia ls .  Same o f  the f i n e  sand and s i l t   m a t e r i a l s   a r e   s l i g h t l y  

laminated. 

For  ease of discussion,  the  complete  source  area has  been d i v i d e d   i n t o  3 sectors - 
eastern,   central  and western. These are  discussed  below: 

Eastern  Sector 

The eastern  sector o f  the  source i s  covered wi th  an  organic s i l t  top-  

stratum  ranging  between 0.5 feet t o  7 f e e t   i n   t h i c k n e s s  and averaging 

about 4 feet. The organic   topst ratum  over l ies  gravel   which  var ies  in  

thickness  from 9 f ee t   i n   Tes t   Ho le  55 t o  about 57 feet  i n  Test  Hole 58 
and is   es t imated  to  average  about 20 feet .  The mois tu re   con ten t   in  the 

gravel   s t ra tum  is   genera l ly   low and var ies  f rom 4.1 and 8.0%, however, 

exceptions  were  noted i n   t he   i ce - r i ch   l aye rs .  The g r a v e l   i s   f a i r l y   w e l l  

t o   p o o r l y  graded, w i th  some sand, a trace of  s i l t ,  and a t race  of   c lay.  

The ice content  of the  gravel,  which  occurs as i ce   i nc lus ions  and lenses, 

i s  estimated  to  range  from  about 5% t o  10% by volume. The gravel   stratum 

a l s o   c o n t a i n s   l a y e r s   o f   i c s - r i c h   s i l t  and f i n e  sand which  ranges i n   t h i c k -  

ness  between 1 and 5 feet .  The l a t e r a l   e x t e n t  o f  these  i ce- r i ch   tones   i s  

extremely  var iable.  

The g rave l   i s   usua l l y   under la in  by  dark  grey s i l t   w i t h  some clay. The 

mois tu re   con ten t   var ies  from 7.7% t o  26.9%, averaging  about 20%. Ice 
i n  t h i s  m a t e r i a l   i s   u s u a l l y   n o n - v i s i b l e  and we l l  bonded. 

The minimum volume o f   g rave l   ma te r ia l   wh ich  can be removed from t h i s   p a r t  

Klohn Leonoff Consultants Ltd. 
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o f  the  source has been ca lcu la ted  between 450,000 and 550,000 cubic  

yards.  This i s  based  on a recoverable  depth o f  16 t o  20 feet .  The 

overburden  which  must  be removed be fore   the   g ranu lar   mater ia ls  dan be 

developed,  has  been ca l cu la ted   a t   abou t  100,000 cubic  yards and i s  based 

on an average  thickness  of 4 fee-t. 

b)  Central  Sector 

The cen t ra l   sec to r  of  the  source i s  covered  wi th an o r g a n i c   s i l t  and peat  

mater ia l   which  var ies  in  th ickness  between 0.5 and 9 feet .  The maximum 

depth o f  t h e   o r g a n i c   s i l t  (9  f ee t   i n   Tes t   Ho le  37) occurs i n  an  iso la ted 

area and the  average  depth  over  the  complete  area i s  est imated  to  be 

about 3 feet. The i c e   c o n t e n t   i n   t h e   o r g a n i c   s i l t  and p e a t   m a t e r i a l   i s  

h igh  and ice  lenses 1 t o  3 fee t   in   th ickness   were   no ted   dur ing   the   d r i l l i ng .  

The g rave l   ma te r ia l s   under l y ing   t he   o rgan ic   s i l t   t ops t ra tum  va ry   i n  thick- 

ness  between 4 and 33 f e e t  and  average  about 15 feet .  The grave l   mater ia ls  

are  w e l l  to  poor ly  graded, w i t h  some sand and a t race  of s i l t  and c lay.  

The mois ture  content  o f  the   g rave l   i s   genera l l y  l o w ,  ranging between 2.0 

and 9.1% wi th  an average of  about 6%. The i c e   c o n t e n t  i n  the  gravel   occurs 

as ice   inc lus ions   o r   i so la ted   lenses  and i s   es t ima ted  t o  range  between 5 
and 15% of the  volume. 

The gravel i s  usual ly   under la in   by  dark grey sand o r   s i l t   m a t e r i a l s .  The 

mois ture  content  of  these  materials  ranges  between 9 and 28%. I c e   i n   t h i s  

m a t e r i a l   i s   g e n e r a l l y   n o n - v i s i b l e  and w e l l  bonded. 

The minimum volume o f  gravel  material  which  can  be removed from th i s  

sec to r  has been ca l cu la ted  between 400,000 and 450,000 cub ic  yards .  This  

i s  based on a recoverable  depth o f  13 t o  16 feet .  The o r g a n i c   s i l t  and 

peat  overburden  which  must  be removed before  the  granular  mater ia ls  can be 

developed  have been ca l cu la ted   a t   abou t  90,000 cubic  yards and i s  based on 

an  average  thickness o f  3.5 fee t .  

c )  Western  Sector 

The western   par t  of the  source  area i s   t h e   s m a l l e s t  of  the  three  sectors  

and para l le ls the   fo rmer   r i verbank .  The o r g a n i c   s i l t  and peat   mater ia ls  

a re   usua l l y  between O and 3 f e e t   i n   t h i c k n e s s   w i t h i n  300 f e e t   o f   t h e  bank, 

Klohn Leonoff Conoulbnts Ltd. 
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but  increase  in  thickness  towards  the  northern  boundary.  Test  Holes 

14 t o  18 i n c l u s i v e  were d r i l l e d   i n  this nor the rn   pa r t   o f   t he   sec to r  

where some polygonal  ground is   present .  The o r g a n i c   s i l t  and peat 

topstratum  contain many th ick  ice  lenses and i s  between 5.5 and 13 f e e t  

i n  thickness. 

Thk under ly ing   g rave l   mater ia ls   a re   fa i r l y   we l l -g raded,   w i th  some sand 

and a t race  of s i l t  and c lay .  The ice  content  o f  the  mater ia l ,   which 

occurs as i ce   i nc lus ions  and lenses i s  est imated  to  be less  than 10% 

by volume. The moisture  content o f  the  gravel  i s  q u i t e  low and ranges 

between 3.0 and 6.0%. Several s i l t  and  sand lenses were encountered 

i n  the  test   ho le5  a t   depth  in   th is   sector .  These range in   th ickness  

between 3 and 6 feet,  contain  ice  lenses  and  moisture  contents were 

noted up t o  25%. 

The g rave l   i s   under la in  by  sand o r  s i l t  mater ia ls   wi th   mois ture  contents  

between 15 and 25%. I c e   i n   t h i s   m a t e r i a l  i s  genera l l y   non -v i s ib le  and 

well-bonded. 

The minimum volume o f  gravel   mater ia l   which can  be removed f rom  th i s  

sector  has been ca l cu la ted  between l5O,OOO and 250,000 cubic  yards. 

This i s  based  on a recoverable  depth  of 1 1  t o  18 feet  depending on the 

l a t e r a l   e x t e n t  and thickness o f  the   h igh   i ce   con ten t  s i l t  layers a t  depth. 

The o r g a n i c   s i l t  and peat  overburden  which  must  be removed before  the 

g ranu la r   ma te r ia l s  can  be developed have  been ca lcu la ted   a t   about  30,000 

cubic  yards and i s  based on an  average  thickness o f  2 fee t .  

CONCLUSIONS 

This  is   the  largest  source  of   gravel   and sand which was inves t iga ted   dur ing  

t h i  s d r i  1 1 i ng program. The source i s  recommended f o r  development  on a 

l a rge   sca le   to   p rov ide  good q u a l i t y  f i l l  f o r   c o n s t r u c t i o n  of roadways, a i r  

s t r i p s  or f o r  genera l   s i t e  work.  With  processing,  this  source  can  pro- 

vide  coarse and f i n e  aggregates   su i tab le   fo r  use in   concrete.  

P r i o r   t o  development,  the  organic s i l t  and peat  overburden must be removed 

and hauled  to a waste  area  adjacent to the  source. The loca t i on  o f  t h i s  

Klohn  Leonoff  Consultants Ltd. 
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waste  area  should be t o   t h e   n o r t h  o f  the  source and away from any 

drainage  courçes.  Thawing of  these  f rszen  waste  p i les may cause 

s i l t a t i o n  o f  the  dra inage  courses  in   the  area and  must be avoided. 

Development  should  proceed  inland  from  the  riverbank  from  east  to  west 

across  the  source. A berm o r  dyke,  and l i k e l y   r e t a i n i n g  ponds, will 

be requ i red  on t h e   i n a c t i v e   f l o o d   p l a i n  between  the  stream and the 

southern  boundary o f  t h e  source. These cons t ruc t ions  w i  1 1  stop  dra inage 

and meltwater  f rom  enter ing  the  stream.  Part icular  care 

t i o n   i s   r e q u i r e d   t o   a v o i d   s i l t a t i o n   o f   t h e   s t r e a m   s i n c e  

i n t o   t h e  Eskimo Lakes, 

b e f o r e   p l  ac 

of large, w 

thawing and 

i n g  i n  t h e   f i e l d  

ide,  windrows wh 

dra inage  o f   the  

in   the  opera-  

i t  f l o w s   d i r e c t  

O p e r a t i o n   o f   t h e   p i t  w i  1 1  l i k e l y  proceed  dur ing  the  winter ,   a l   though  the 

source i s   l a r g e  enough to   sus ta in   ope ra t i ons  on a longer  term.  Stock- 

p i l i n g  o f  the   mater ia l  may be considered  to   a l low  thawing and drainage 

. I f  so, s tockp i l ing   shou ld  be i n   t h e  form 

i c h  will prov ide  maximum sur face   a rea   fo r  

f rozen  mater ia l .  

The area  exposed f o r  development a t  any t ime  should be k e p t   a t  a minimum 

i n  order   to   prevent   thermal   eros ion  a t   the  bot tom and s i d e s   o f   t h e   p i t .  

The side  slopes  should be cut   to   about  a 1 h : l  s lope  (hor izon ta l  t o  

v e r t i c a l ) .   A f t e r   t h e   g r a v e l   m a t e r i a l s  have  been removed, t h e   p i t   s h o u l d  

be graded  and  covered  wi th  the  organic s i l t  and peat removed dur ing  

the   s t r i pp ing   ope ra t i on .  



TEST HOLE LOGS 

SOURCE No. 1 

1 - 4  

O' 

30.0' 

O 
1 .O 
1.7 

27 .O 

30.0 

SILT - organic, roots 
ICE - with soil inclusions 

GRAVEL - and sand, trace cobbles, 
trace silt, ice inclusions 

SILT - little fine sand, trace clay, 
grey  



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1 - f+ 

GRAIN SIZE  DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 24'-26' 7.7% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 
SOURCE No. 1 

1 - 5  

O' 

26 .O 

1 - 6  

, O '  

26. 

Moisture  Content 

Depth 6'-8' 9.3% 
Depth 10'-12' 5.8% 
Depth 22'-26' 17.6% 

O 

6.5 

16.0 
18.0 

26 .O 

O 

4.0 

SILT - organic, roots, ice inclusions 
50% by volume 

GRAVEL - little  sand, trace silt, 
trace  cobbles, ice inclusions 

17.0 

SAND - little  silt, trace  gravel,  fine, 
dark  grey, îce inclusions 5% by 
vo 1 ume 

26 .O 

SILT - organic, roots, some ice inclusions 

SAND - some gravel,  trace silt, trace 
cobbles,  coarse 

SILT - some sand, trace  clay, îce inclusions 
10% by volume 

SAND - 1 ittle silt,  fine,  strat 
inclusions 15% by volume 

ified, ice 

Klohn  Leonoff  Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 6 

GRAIN SIZE DISTRIBUTION 

GRAVEL S A N D  
COARSE I FINE b R S E l  MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

IO I .  O o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE  CONTENT 

Depth 8' -10 '  10.6% 
Depth 22'-26' 20.3% 

Klohn Leonoff Consultants LM. 



1 - 7  

O' 

26.0' 

1 - 8  

O' 

29.0' 

VX 

TEST HOLE LOGS 

SOURCE No. 1 

O 
1 .O 
2.0 

5.0 

20 .O 

26.0 

Moi s t u r e  Con t e n t  

Depth 2'-4' 14.1% 
Depth  8'-10' 8.9% 
Depth  10'-12' 5.7% 
Depth 26'-26' 22.6% 

SILT - o r g a n i c  
ICE - o r g a n i c   i n c l u s i o n s  

SAND - some s i 1  t, wood specks,  brown, 
i ce   l enses  ta  0.5" 20% by volume 

GRAVEL - some sand, t r a c e   s i l t ,   t r a c e  
cobbles,   t race  boulders,  wood 
specks,  layered,  brown 

SILT - l i t t l e   c l a y ,   t r a c e  sand, low t o  
medium p l a s t i c  

O 
1 .O 

I I I C E  
* 4.0 

6.0 

26 .O 

29 .O 

SILT - o r g a n i c  

ICE - o r g a n i c   i n c l u s i o n s  

SILT - some f i n e  sand, d a r k  
i n c l u s i o n s  15% by vo 

grey,   ce 
1 urne 

GRAVEL - some s i l t ,   l i t t l e  sand, t r a c e  
cobbles,   organic  specks 

S I LT - t r a c e  sand, trace c l a y  

Klohn Leonoff  Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLESOURCE NO. 1 - 8 

GRAIN SIZE DISTRIBUTION 

I S A N D  
COARSE I FINE b R S E I  MEDIUM 1 FINE 

SIEVE S ltES 
SILT OR CLAY 

IO 1.0 o. 1 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

O' 

24.0' 

O 
1 .O . -  

SILT I organic  
I CE 

1.5 

5.0 
vs, vx S I L T  - t race   g rave l ,   t race  sand, organi  

Specks, ice  lenses 30% by volume 

vx GRAVEL - some sand, l i t t l e   s i l t ,   i c e  
i nc lus ions  5-10% by  volume - 10.5 

SILT - t r a c e   f i n e  sand, t race   c lay ,  low 
v s  p l a s t i c ,   g r e y ,   l i t t l e   i c e   i n  

1 enses 

24.0 

Moisture  Content 

Depth 10'-12' 6.6% 
Depth 12'-14' 29.1% 

1 - 10 

O' O 
0.5 

2.5 

S I L T  - 
SAND - 

GRAVEL 

organ i c 
t race  s i  It, organ ic  specks 

- l i t t l e  sand, t r a c e   s i l t ,  
t r a c e  ice i nc lus ions  

brown 

13.0 

SAND AND SILT - t r a c e   f i n e   g r a v e l ,   t r a c e  
clay,   low t o  medium p l a s t i c ,   g r e y  

26 .O 

C 

Klohn  Leonoff  Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 10 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE I FINE WRSEl MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth  8'-101 7.8% 
Depth  14'-18' 14.2% 

Klohn Leonoff  Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 
1 - 1 1  

O' 

20.0' 

1 - 12 
O' 

0.0' 

S I L T  - organic 
SAND - little  fine gravel, trace silt, 

3.0 fine to medium 1 
:.. vx, v s  GRAVEL - some sand, trace  clay,  trace 

silt, trace  cobbles, trace 
boulders,  slightly layered 

L 20.0 SILT - little sand, trace  clay,  trace 
ice inclusions 

Moisture  Content 
Depth 2'-4' 7.3% 
Depth 10'-12' 5.6% 

S I L T  - organic 
SAND - 1 ittle fine gravel 

- 4.0 

GRAVEL - 1 ittle sand,  trace silt, trace 
cobbles,  trace ice inclusions, 
well graded, 1 ight brown 

Klohn Leonoff Consultants  Ltd. 
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LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 12 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE M E 1  MEDIUM I FINE 

SIEVE SIZES 
SILT OR CLAY 

GRAIN SIZE - MI LUMETRES 

MOISTURE  CONTENT 

Depth 6'-8' 5.0% 
Depth 10'-12' 5.2% 
Depth 16'-18' 5.6% 
Depth  26'-28' 4.7% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 
1 - 13 

n O' O SILT - organic  

2 .O 

I I ICE 
ICE - wi th  s o i l   i n c l u s i o n s  

7.0 
8.0 

v s  

- 15.5 
18.0 

20 .O - 21.0 

39 .O 

.-, 44.0 

GRAVEL - l i t t l e  sand, l i t t l e   s i l t ,  brown 
I CE 

GRAVEL - some sand, t r a c e   t o   l i t t l e   s i l t ,  
t r ace  cobb 1 es 

SILT - l i t t l e   f i n e  sand, t r a c e   c l a y  

SAND - t race   f ine   g rave l ,   t race  s i l t  

SILT - l i t t l e   f i n e  sand, t race   c lay ,  
1 ami na ted 

GRAVEL - some sand, t r a c e   s i l t ,   t r a c e  
c lay ,   t race   cobb les ,   s t ra t i f ied ,  
coarser below 26' 

SAND - l i t t l e   s i l t ,   t r a c e   c l a y ,   t r a c e  
f i  ne  grave 1 

Moisture  Content 

Depth  8-10' 12.0% 
Depth 14'-16' 8.7% 
Depth  18'-20' 17.9% 
Depth  24'-26' 8.3% 
Depth  26'-28' 606% 
Depth 40'-44' 14.0% 

Klohn Leonoff  Consultants  Ltd. 



1 - 14 

TEST HOLE LOGS 

SOURCE No. 1 

n 

I C E  

13.0 

vx 

v s  

18.0 

- 22.5 

36 .O 

40.0 

4 2  . O 

SI LT - organic  

ICE - s o i l   i n c l u s i o n s ,   l i t t l e  sand, l i t t l e  
s i l t ,  s t r a t i f i e d  layers I 

GRAVEL - some s i  
c lay,  f 

SAND AND S I L T  - 

I t ,  1 i t t l e  sand, t race  
' ine 

l i t t l e   c l a y ,   t r a c e   f i n e  gravel 

GRAVEL - some sand, t race  s i l t ,  t race   c lay ,  
t race   cobb les ,   s t ra t i f ied ,   coarser  
below 29' 

SAND - some s i l t ,   l i t t l e   c l a y  

GRAVEL - l i t t l e  sand, t race  s i l t  

Moisture  Content 

Depth  12'-14' 11.3% 
Depth 20'-22'  16.0% 
Depth 24'-26' 19.2% 
Depth 40'-42' 8.7% 

Klohn Leonoff Consultants Ltd. 
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TEST HOLE LOGS 
SOURCE No. 1 

1 - 15 
O '  

34.  O '  

O 
2.0 

ICE 

10.0 
10.5 
12.0 

20.5 
21.5 

25 .O 
26.0 

34.0 

SILT - organic 

I C E  - with soil inclusions 
GRAVEL - little sand, trace si  It 
SAND  AND S I L T  - laminated 

GRAVEL - some sand,  little  silt, trace 
clay,  stratified,  grey 

SAND  AND S I L T  - trace  clay, laminated 
GRAVEL - little  sand, little silt, 
SAND  AND SILT - laminated 

trace  clay 

GRAVEL - some sand, t race silt, trace 
cobbles,  fine 

Moi s tu re Con tent 

Depth 10'-10.5' 6.4% 
Depth 26'-28' 5.5% 
Depth 32'-34' 5.5% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 16 

O 
1 .O I ICE 

* 5.0 

9.0 

19.0 
20 .O 
21 .O 
22.0 

26.0 

30.0 

SILT - organic  

ICE - w i t h   s t r a t i f i e d   s o i l  lenses 

SILT - l i t t l e   f i n e  sand, organic  specks 

GRAVEL - some sand, t r a c e   s i  1 t, f 
uniform grada t ion ,   s t ra t  

i ne 
i f i e d  

SAND AND SILT 
GRAVEL - some sand, t r a c e   s i  1 t 
SAND AND SILT 

GRAVEL - l i t t l e  sand, l i t t l e  s i l t ,  t r ace  
c l a y  

SILT - some f i n e  sand, t race   c lay  

Moisture  Content 

Depth  10'-12' 9.8% 
Depth 16I-18,l 7.9% 

Klohn  Leonaff  Consultants  Ltd. 



1 - 17 

36.0' 

TEST HOLE LOGS 

SOURCE No. 1 

O 
1 .O SILT - organic 

I CE 

GRAVEL - some sand, l i t t l e   s i l t ,   t r a c e  
cobbles, s t r a t i f i e d ,  brown 

SAND - l i t t l e   f i n e   g r a v e l ,   t r a c e   s i l t ,  
f i n e   t o  medium, layered,  grey 

GRAVEL - some sand, t race  s i l t ,  trace 
clay,  rounded to l", i c e   i n -  
c lus ions  5% by  volume 

SAND - some s i l t  

-. 

Klohn  Leonoff  Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 12”14’ 20.,7% 
Depth 14’ -16 l  20.0% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 18 

n 
Y SILT - organic 

2.0 

11.0 

SILT AND SAND - organic  laminations,  grey, 
ice  lenses t o  1/8" 

GRAVEL - l i t t l e  sand, t race  s i l t ,  grey, 
ice  inclusions 10% by  volume 

23 * O  

S I 

28.0 
LT AND SAND - t r a c e   f i n e   g r a v e l ,   t r a c e  

c l a y  

I 
I 
I 
1 
I 
U 
i 
i 
I 
1 
1 
1 
1 
1 
1 
i 
I 
I 
I 

Klohn Leonoff Consultants Ltd. 

Mo i s t u   r e  Con t e n t  

Depth 4 '  29 . 8% 
Depth  8'-10' 40.9% 
Depth 16'-18' 5.1% 
Depth 24'-28' 16.2% 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 19 

O' 

. 3 6 3  

O 
1 

I 

I I .  

3.  

vx 

vx, v s  

.2 1 

vx 

O 
O 

m0 

.O 

.O 

m0 

SILT - organic 

SI LT AND SAND 

GRAVEL - l i t t l e  sand, t race  s i l t ,  w e l l  
graded,  rounded, f i n e r  below 
1 2 ' ,  brown 

SILT - some f i n e  sand, t race   c lay ,  low 
plas t ic ,   g rey  

GRAVEL - l i t t l e  sand, t r a c e  s i l t ,  wood 
specks, stratlfied, grey 

SAND - l i t t l e  f i n e  g r a v e l ,   l i t t l e  s i l t ,  
grey, ice  inclusions 20% by volume 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLESOURCE NO. 1 - 19 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE b R S E l  MEDIUM I FINE 

SIEVE S l tES  

SILT OR CLAY 

IO 

MOISTURE  CONTENT 

Depth 2 . 5 ' - 4 l  3.4% 
Depth 101-1,2' 4.9% 
Depth 16'-18' 22.8% 
Depth 2g1-30 '  11.8% 
Depth 35 l -36 '  l,4.g% 

1. O o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

I 
Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 20 

!O' 

30.0 

1 .O 

12.0 

15.5 

SILT - organic 

GRAVEL - 1 i t t l e  sand, trace  cobbles, 
t r a c e   s i l t ,   s t r a t i f i e d ,   i c e  
inclusions 5% by volume 

SAND - l i t t l e   f i n e   g r a v e l ,   l i t t l e   s i l t ,   f i n e  

GRAVEL - l i t t l e   f i n e  sand, t r a c e   s i l t ,  wood 
specks, brown, ice  inclusions to  
1/2" - 10% by vol urne 

*O 

Moisture  Content 

Depth 2 ' -4 '  4.6% 
Depth  12'-14' 13.8% 
Depth  16'-20' 4.7% 
Depth 28'-30' 7.3% 

Klohn Leonoff Consultants Ltd. 
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1 - 21 

O '  - 

4 .  ' I  

1 - 22 

I 

TEST HOLE LOGS 

SOURCE No. 1 

O 
1 .O 

6.0 

8.5 
10.0 

15.5 
17.5 

30.0 

SILT - organic  

GRAVEL - l i t t l e  sand, t race  s i l t ,  we l l  

SAND - l i t t l e   g r a v e l ,   t r a c e  s i l t ,  laminated 

SAND - and grave 1 t o  1" 

graded , brown 

GRAVEL - l i t t l e  sand, t race  s i l t ,  we11 
graded, brown, i ce   i nc lus ions  
10% by vo l  urne 

SILT - little gravel ,  trace c lay ,   t race  
sand, low t o  medium p las t i c ,   g rey  

GRAVEL - l i t t l e  sand, t r a c e   s i l t ,   t r a c e  
bou lders ,   f ine ,   i ce   to  1/4" - 15% 
by volume 

Refusal  on  boulder a t  30' 

Moisture  Content 

Depth 2 ' -4 l  4.0% 
Depth  8'-101 9.9% 
Depth  12'-14' 5.7% 
Depth 15'-17' 14.2% 

O 
0.2 SILT - organic  

4.0 
GRAVEL - some sand 

Test  hole  terminated due to   s loughing 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 
1 - 23 

O' 

30.0' 
1 

1 - 24 

I I ICE 

SILT 

GRAVEL 

SILT - 

GRAVEL 

SAND - 

organ i c 

- l i t t l e  sand, t race  s i l t ,  w e l l  

some sand 
graded,  brown 

- some sand, t r a c e   s i l t ,   t r a c e  
cobbles,  well  graded, brown 

some s i 1  t, t race   c lay  

PEAT - organic, wood chips 

I CE 

GRAVEL 

Refusal  on  boulder a t  10' 

Klohn Leonoff  Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 23 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE b R S E l  MEDIUM 1. FINE 

SIEVE SIZES 

SILT OR CLAY 

IO 1.0 o. I 0.01 0,001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 6l -8 '  7.1% 
Depth 12'-14' 5.0% 
Depth 16I-18l 5.6% 
Depth 20'-26' 4.0% 

I 

Klohn Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 25 
O' 

44.0 

O 
0.5 
1 .O 

I 
1 
I 
1 
e 
1 
1 
I 
I 
1 
I 
I 
I 
1 
I 
1 
1 
1 

Klohn Leonoff Consultants Ltd. 

SILT - organic 
I C E  

GRAVEL - l i t t l e  sand, trace s i l t ,  
s t r a t i f i e d ,   g r e y  

Moisture Content 

Depth 2 ' - 4 '  705% 
Depth 8 ' -10'  7.8% 
Depth  12'-14' 10.0% 
Depth  18'-20' 6.1% 
Depth 42'-44I 3.0% 



TEST HOLE LOGS 
SOURCE No. 1 

1 - 26 

1 - 27 

O' 

34.0' 

SILT - organic 

- 3.0 GRAVEL - l i t t l e   s i l t ,   l i t t l e  sand, brown 

SILT - some f i n e  sand, ice   inc lusions - 6.0 

GRAVEL - l i t t l e  sand, t race  s i l t ,  
s t r a t i f i e d ,   g r e y  

26. O 

Hole  terminated  because of broken d r i l l  stem 

O 
0-5 SILT - organic 

GRAVEL - l i t t l e  sand, t r a c e  s i l t ,  we l l  
graded, s t r a t i f i e d ,   f i n e  below 
1 5 l ,  brown 

34.0 
Moi s t u  re Con t e n t  

Depth 2 l - 4 '  3.3% 
Depth  26I-28l 2.9% 
Depth  30'-32' 9.7% 

Klohn  Leonoff  Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1' - 26 

GRAIN SIZE DlSTRl6UTlON 

GRAVEL I S A N D  
COARSE I FINE b R S E l  MEDIUM I FINE 

SIEVE s ltES 

SILT OR CLAY 

IO 1. O o. I 0.01 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 8'-10' 5.7% 
Depth 16I-18l 3.8% 

Klohn Leonoff  Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

t 

O' 

30.0' 

vx, vc 

vs 

vx 

O 
0.5 

5.5 
7 * 0  

GRAVEL - l i t t l e  sand, t race s i l t ,  t race  
cobbles,  trace  boulders,  well 
graded, s t r a t i f i e d ,  brown 

30.0 

SILT - 
GRAVEL 

SAND - 

organ i c 

- some sand, t race  s i  1 t ,  we1 1 

some s i  It, grey,   ice lenses 20% 
by volume 

g raded , brown 

Moi s tu   re  Con t e n t  

Depth 2 ' -4 '  5.5% 
Depth 6 l - 7 '  16.3% 
Depth  12'-14' 3.6% 
Depth 10'-20' 8.1% 
Depth  26'128' 8.5% 

- 
Klohn Leonoff  Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 29 

O' 

30 

Vx, Vr 

vx, v s  

vx 

O 

6.0 

7.5 
9.5 

14.5 
16.0 

25.0 

30. O 

SILT - organic ,   ice  inc lus ions and ice  lenses 

GRAVEL - some sand, t r a c e   s i  1 t, brown 

SAND AND SILT - wood laminations 

GRAVEL - some sand, t race  silt, brown 

SAND - srne s i l t ,  grey 

ICE - s t r a t i f i e d  soil i nc lus ions  

GRAVEL - assumed by d r i  1 1  a c t i o n  

Moisture  Content 

Depth 6 ' - 8 '  11.7% 
Depth 8'-10'  29*3% 
Depth 12'-14'  7.1% 
Depth 14'-16' 51.3% 
Depth 28'  12.1% 

Klohn Leonoff Consultants  Ltd. 
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TEST HOLE LOGS 

SOURCE No. 1 

n O' 

30.0' 

1 - 31 

O 
1 .O SILT - organic  

GRAVEL - some sand, t race  s i l t ,  t race  
cobb les ,   s t ra t i f ied ,  brown 
t o  12',  grey  below  12' 

25.0 - - 26.0 ICE  

GRAVEL - 1 i t t l e  sand, t race  s i  It, I ce 

O' 

30 .O I 

30.0 i nc lus ions  

Moisture  Content 

Depth  2'-4' 8.1% 
Depth  12'-14' 5.8% 
Depth 20 ' -22 '  6.7% 

29 .O 
30.0 

SILT - organic  

GRAVEL - some sand, l i t t l e   i c e - r i c h  s i l t ,  
trace cobbles, brown, ice  lenses 
and i ce   i nc lus ions  

SAND - l i t t l e   s i l t ,  t r ace  cobb 1 es, coa r se 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 32 
O' 

30.0 

vx 

I I I C E  
I l  I 

O 
0.5 

24.5 

SILT - organic  

GRAVEL some sand, trace s i l t ,  brown, 
i c e  inc lusions t o  1/2" - 5% by 
vo 1 urne 

I C E  

30 .O 

I 
Klohn  Leonoff  Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 31 8 32 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Test Hole 3 1  

Depth 2'-4' 4.6% 
Depth 8'-10' 6.8% 
Depth 18'-201 3.9% 

Test  Hole 32 

Depth 4I -6 6.9% 
Depth 1 2 ' - 1 4 '  6.5% 
Depth 18'-20'  6.2% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

O 
0.2 

25.0 

26.5 

30 .O 

SILT - organic 

GRAVEL - some sand, t race silt, well 
graded,, brown to 14' , grey 
below 14 l  

ICE 

GRAVEL - assumed by drill act ion  

Moisture Content 

Depth 6 ' -8 l  4.2% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 
1 - 34 

O' 

40.0 

vx 

VX 

O 

1.5 

33.0 

40.0 

PEAT 

GRAVEL - little sand, trace silt, t r ace  
cobbles,  fine,  brown to 14', 
grey below 14', ice inclusions 
10% by volume 

SILT - some  sand,  trace  fine  gravel, ice 
inclusions 

Moisture  Content 
Depth 2'-4' 5.1% 
Depth  8'-10'. 3.4% 
Depth 16'-18' 3.6% 
Depth 34'-36' 3.6% 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 36 
O' 

ICE 

vx 

VX 

O 
0.5 
2.0 

PEAT - organic 
I C E  - silt  inclusions 

GRAVEL - little  sand,  trace silt, brown 
to 14', grey pea size gravel 
below 14' 

25.0 

SILT - and sand, 1 ittle  clay,  trace  gravel 
ice inclusions to 1/2" 

30.0 
Moisture  Content 
Depth 4'-6' 4.8% 
Depth 14'-16' 7.2% 
Depth 26'-30' 14.9% 
O 
0.5 PEAT 

GRAVEL - little  sand,  trace s i  It, trace 
cobbles, rounded  to sub-angular 

GRAVEL - little  sand,  little  silt,  trace 
clay,  oily,  black 

SAND - some clay,  trace  silt,  oily,  black 

30.0 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE No. 1 - 36 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE I FINE ~ R S E I  MEDIUM I FINE SILT OR CLAY 

SIEVE SIZES 

10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 2 l - 4 '  6.2% 
Depth 1 2 t - 1 4 t  4.6% 
Depth 24l-26' 7.4% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

O' 

28.0' 

1 - 38 

O 

5.0 
7.0 

9.0 

18.0 

26.0 
27.0 
28.0 

P EAT 

ICE 

PEAT - excess i c e  

GRAVEL - 1 i t t l e  sand, t r a c e   s i 1  t, i c e  
inc lus ions  10% by volume 

SAND - some s i l t ,   l i t t l e   c l a y  

GRAVEL 

SAND - l i t t l e   s i l t ,   t r a c e   c l a y ,   g r e y  

Mois ture Content 

Depth  10'-12' 4.9% 
Depth  18'-20' 21.2% 

O 
0.5 SILT - organic  

ICE 

GRAVEL - l i t t l e  sand, t race  s i l t ,  we l l  
graded,  clean, brown, i c e  
inc lus ions  10% by  volume 

SAND AND SILT - trace  c lay,   laminated 

Moisture  Content 

Depth 6'48' 9. 1% 
Depth 14'-16' 8.9% 
Depth  16'-20' 18.6% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

O' 

30.0' 

O 
1 .O 

3.5 

15.0 

30.0 

SILT organic 

ICE 

GRAVEL - some sand, t r a c e   s i l t ,  rounded, 
brown, ice  inclusions 10% by 
vo 1 urne 

SAND - some s i l t ,  trace c l a y ,   f i n e   u n i f o r m  
gradation,  laminated,  grey 

Mo i s t u   r e  Con t e n t  

Depth 6 ' - 8 '  6.1% 
Depth 12'-14'  7.8% 
Depth 16'-18' 26.1% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 40 

O' 

I n  f \ i  

vx 

f!be 

O 
1 .O 

1 - 41 

n O' 

20.0' 

SILT - organic  

GRAVEL - some sand, trace s i l t ,  t r ace  
clay, t race  cobbles, we l l  
graded, brown t o  20', grey 
below 20' 

SILT - some f ine  sand 

Moisture  Content 

Depth 4 ' -6 '  6.4% 
Depth 6 ' - 8 '  7.4% 
Depth 16'-18' 4.2% 

O 
0.3 

19.0 
20.0 

SILT - organic 

GRAVEL - some s i 1  t, 1 i t t l e  sand, we1 1 
graded, brown, i ce   i nc lus ions  
5% by volume 

SAND AND SILT  

Moisture  Content 

Depth 8"lO' 6.6% 

Klohn Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 42 

O' 

34.0 

O 
0.5 

SILT, - organic 

GRAVEL - l i t t l e  sand, trace s i l t ,  brown 
ice  inclusions 10% by volume 

GRAVEL - little s i l t ,  t race ç lay ,   poor ly  
graded,  grey, ice  inclusions 
10%  by volume 

33 .O 
34.0 SILT - t r a c e   f i n e  sand, trace c l a y  

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 4.2 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE I FINE -El MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

I00 IO 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 6 l -8 '  5.5% 
Depth 14' -16'  24.9% 
Depth 18'-20' 4.3% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 
1 - 43 

I C E  - 

1 - 44 
O' 

26.0' 

SILT - 
I C E  
SILT - 
I C E  
SILT 

GRAVEL 

S I L T  - 
GRAVEL 

SILT - 

organ i c 

ice  inclusions to 2" 

- some sand,  little  silt,  well 
graded,  brown, ice inclusions 
to 1/8" 

some  fine  sand,  trace  clay 

- some sand, poorly  graded,  grey, 
ice inclusions  to 1/4l' 

trace clay, dark grey 

Moisture  Content 
Depth 4l -6 '  12.4% 
Depth 14'-16' 11.6% 
Depth  24'-26'  25.4% 

O SILT - organic, 6" ice lenses 

11_1 2.5 GRAVEL some silt,  little  sand 
4.0 

v s  SILT - little sand, trace f i n e  gravel, 
ice 20% by volume - 8.0 

GRAVEL - some silt,  little sand, stratified - 12.0  ice inclusions 20% by volume 

Nbn, V x  SILT - some fine sand, little  clay, grey, 
ice inclusions to 1/4" - 10% by 
vo 1 urne 

26. O 
Moisture  Content 

Depth 8'-10' 13.3% 
Depth 12'-14' 20.3% 
Depth 20'-26' 26.2% 

Klohn  Leonoff  Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 45 

O' 

22.0 

1 - 46 

O' 

25 .O 

SILT - organic 

CLAY - h i g h   p l a s t i c i t y ,   g r e y ,   i c e  
inclusions 10% by volume 

GRAVEL - some sand, l i t t l e  s i l t ,  t r a c e  
c lay ,   grey 

SILT - l i t t l e  sand, s t r a t i f i e d ,   i c e  
inclusions 10% by volume 

Nbn 

25.0 

SILT - organic 

GRAVEL - l i t t l e  sand, t r a c e   s i l t ,  coarse 

SILT - some f ine  sand, trace clay, 
s t r a t i f i e d  ice 30% by volume 

MOISTURE CONTENT 

Depth 4l-6' 8.3% 
Depth 12'-14'  24.0% 
Depth  18'-20' 27.3% 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 45 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE b R S E l  MEDIUM I FINE 1 SILT OR CLAY 

SIEVE SIZES 

IO 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 4 ' -6 '  331 2% 
Depth 10'-12' 8.0% 
Depth 16'-18' 28.4% 

Klohn Leonof? Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 47 
O' 

30.0' I 

O 

2.5 

5.0 

14.0 

27.0 

30.0 

SILT - organic 

GRAVEL - srne sand, l i t t l e  s i l t ,  coarse 

SAND - l i t t l e  s i l t ,  t race  of  f i n e   g r a v e l ,  
t race   c lay ,   most ly   f ine  to  medium, 
laminations, brown, ice  inclusions 
10% by volume 

GRAVEL - some sand, l i t t l e   s i l t ,   t r a c e  
c lay ,   grey 

SILT - some coarse sand, l i t t l e   c l a y ,  
dark grey 

1 48 
O 
0.3 PEAT 

GRAVEL - and sand, t r a c e   s i l t ,   w e l l  graded 
4.0 

Hole  terminated  due t o  sloughing 

Klohn Leonoff Conaultanto Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 4,7 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 4 ' - 6 '  1 1  * O %  
Depth 10'-12'  15.1% 
Depth 16'-18' 9.3% 
Depth 26 ' -28 '  '20.4% 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 48 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE -El MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Klohn Leonoff Consultants Ltd. 



1 - 49 

O' 

36.0 

- 

I 

TEST HOLE LOGS 

SOURCE No. 1 

O 
0.2 

4.0 

SILT - 
SAND - organic 

some s i l t ,  f ine ,  
t o  1/32", 10% by 

i ce   i nc lus ions  
vo 1 urne 

GRAVEL - some sand, t race  s i l t ,  we l l  
graded,  brown 

18.0 SAND - 19.0 SILT - 20.0 

23.0 t race   c lay ,   f ine ,   g rey  
SAND - l i t t l e  s i l t ,  t race   f ine   g rave l ,  

GRAVEL - l i t t l e  sand, c lean,  poor ly 
26.0 graded, i ce   i nc lus ions  5% 

by vo l  Ume 
28Do SILT 

GRAVEL - l i t t l e  sand, clean,  poorly  graded - 32.0 
SILT - some c lay ,   t race   f i ne  sand 

36, O 

Moisture  Content 

-Depth 6' -81 6.3% 
Depth 14'-16' 7.1% 
Depth 2O1-22I 17.9% 
Depth 24l-26'  5.6% 

Klohn Leonoff  Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 49 

GRAIN SIZE DISTRIBUTION 

GRAVtL I S A N D  
COARSE I FINE ~ R S E I  MEDIUM I FINE I SILT OR CLAY 

SIEVE SIZES 

MOISTURE CONTENT 

Depth 6 -8 I 6.9% 
Depth 14I-16l 7.1% 
Depth 20I -22 '  17.9% 
Depth 24l-26' 5.6% 

Klohn Leonoff Consultants Ltd. 

1.0 o. I 
GRAIN SIZE - MI LUMETRES 

0.01 0.001 



1 - 50 

n'  

TEST HOLE LOGS 

SOURCE No. 1 

O 

6.0 

8.0 

SILT - organic 

SILT - and c lay ,   t race   f ine   g rave l  

SAND - ice  inclusions t o  1/32'' 

SILT - some clay,   organic specks, 
grey, ice  inc lusions  to  1/2" 

GRAVEL - some sand, t r a c e   s i l t y ,   g r e y  

- 21.0 

24 .O 
25 .O 

SILT - and c l a y ,   t r a c e   f i n e  sand 

BOULDER 

Moisture  Content 

Depth 14'-16'  8.7% 

1 - 51 

8 
I 
3 
.I 
T 
E 
D 
I 
I 

8 
'I 
1 
8 
I 
I 
I 
t 
4 

a 

Klohn Lwnoff Consultants  Ltd. 

O 
0.5 SILT - organic 

GRAVEL - and sand, t r a c e  s i l t ,  w e l l  
graded,  brown,  ice 
inclusions to 1/4" - 
5% by  volume 

- 15.5 
CLAY AND SILT - t r a c e   f i n e  sand 

20.0 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 51 

GRAIN SIZE DISTRIBUTION 

GRAVEL i S A N D  
COARSE I FINE WRSE~ MEDIUM I FINE I SILT OR CLAY 

SIEVE SIZES 

100 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 4 l -6 '  6.0% 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 
SOURCE No. 1 

1 - 52 

' O' 

25.0 

- 

I 

O 
2.0 

5.0 

18.5 

25 .O 

SILT - organics,   ice 

SILT - i c e  

GRAVEL - l i t t l e  sand, t race   c lay ,  
we1 1 graded,  grey,  ice 
inc lus ions  t o  1/16" 

SILT AND CLAY 

Moisture  Content 

Depth  8'-10' 5.9% 

O 
1 .O 

6 .0  

20.0 

24.0 

SILT - organics,   ice 

SILT AND I C E  - l i t t l e   g r a v e l ,   t r a c e  
organ i cs 

GRAVEL - some sand, t race  s i l t ,  we l l  
graded,  brown t o  grey,   ice 
inc lus ions  5-10% by  volume 

CLAY AND SILT 

Moisture  Content 

Depth  12'-18' 5.1% 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 
SOURCE No.1 

1 - 54 

SILT - organic 

ICE 

SILT - grey, ice inc lusions  to  1/16'' 

GRAVEL - l i t t l e  sand, t race  s i l t ,  
well  graded, brown, ice  
inclusions 5% by  volume 

SAND - some s i l t ,  f ine ,   g rey  

Moisture  Content 

Depth  101-14' 7.88 
Depth 16I-18l 7.6% 

Klohn Leonoff  Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE  No. 1 - 54 

GRAIN SIZE DISTRIBUTION 

1 

COARSE I FINE m E l  MEDIUM I FI NE SILT OR CLAY 
SIEVE SIZES 

l o o  IO 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 55 
O' 

30 .O' 

SILT - 

GRAVEL 

SAND - 
GRAVEL 

SILT - 

organics,   ice 

- some sand, t r a c e  s i l t  

t race   s i l t ,   poor ly   g raded ,  
grey,   ice  inclusions t o  1/4" 

some f i n e  sand, t race  c lay ,   grey 

GRAVEL - trace s i l t ,   t r a c e  clay 

Moisture  Content 

Depth  10'-10.5' 17.5% 
Depth  10.5'-11' 9.1% 
Depth 20'122' 26.9% 



L 

TEST HOLE LOGS 

SOURCE No. 1 
1 - 56 

O' 

30. ,O 

I 
1 
1 
1 
O 
I 
I 
1 
I 
I 
II 
5 
I 
I 
I 
I 
I 
I 
8 

Klohn Leonoff Consultants Ltd. 

SILT - organic, ice-rich 

GRAVEL - some sand, t race  s i l t ,  
well  graded, brown 

J 

CLAY AND SILT 

Moisture Content 

Depth 4 ' -6 '  8.0% 
Depth 1 2 ' 3 1 4 '  4.1% 
Depth 18'-20' 5.8% 



TEST HOLE LOGS 

SOURCE No. 1 

O '  

5.0' 

O 

2.0 

25.0 

35.0 

SILT - organic,  ice inclusions t o  1/2" 

GRAVEL - and sand, t race  s i l t ,  wel l  
graded, ice  c r y s t a l  s t o  1 /4" 

SILT - and c l a y ,   t r a c e   f i n e  sand 

Klohn Leonoff  Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 57 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE b R s E l  MEDIUM I FINE SILT OR CLAY 

SIEVE SIZES 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 4' -6 '  5.7% 
Depth 16l -18 '  7.5% 

Klohn Leonoff  Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No, 1 
1 - 58 

O' 

0.0' 

- 

vs,  vx 

6 0 .  , O  

SILT - organic 

GRAVEL - some sand, t race  s i l t ,  t race 
c l a y ,   s t r a t i f i e d ,   î c e   i n c l u s -  
ions up t o  10% by volume 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 5a 

GRAIN SIZE DISTRIBUTION 

f 
B 
if 

E 
IO 1.0 o. I 0.01 0.001 0.0001 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 8 ' -10 '  5.0% 
Depth 13'-14'  9.6%; 
Depth 26'-28' 8.8% 
Depth 34'-36' 7.2% 
Depth 48 ' -50 '  5.5% 



TEST HOLE LOGS 

SOURCE No. 1 

1 - 59 
n O' 

30.0 

vc 

O 
1 .O 
3.0 

10.5 
1 1  .O 
12.0 

15.0 

16.5 

25.0 

PEAT 

ICE 

GRAVEL - little  sand, trace silt, well 
graded,  brown, ice inclusions 
to 1/4" - 10% by vol ume 

SILT - some sand laminations 
ICE - silt inclusions 

GRAVEL - little sand, trace  silt 
ICE - silt inclusions 

GRAVEL - poorly graded, ice inclusions 
to 10% by volume 

CLAY AND SILT - organic smell 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. - 59 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE WRSEl MEDIUM I FI NE I SILT OR CLAY 

SIEVE SIZES 

GRAIN SIZE - MI LUMETRES 
.. . - 

MOISTURE CONTENT 
Sample 1 depth 1 '  58.8% 
Sample 2 depth 4 '  6.0% 
Sample 3 depth 6 '  5.4% 
Sample 4 depth 8 '  8 .3% 
Sample 5 depth 10' 10.1% 

Sample 6 depth 1 5 '  8 " 1 %  
Sample 7 depth 20 '  10.0% 
Sample 8 depth 221 5.7% 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 
SOURCE No. 1 

1 - 60 
O 
1 .O 

7.0 

13.0 

15.5 

-21.0 

28.0 

34.0 

PEAT 

SILT - some clay, little sand, laminated, 
ice inclusions to 1/2" - 40% by 
vo 1 urne 

GRAVEL - little sand, trace silt, trace 
cobbles, well graded, brown, 
ice inclusions 10% by volume 

SILT - some sand, ice inclusions to 1/32" 
15% by volume 

GRAVEL - little sand, trace silt, trace 
wood chips, uniform, grey 

SAND - sane fine  gravel, trace silt, 
well graded, stratified, grey, 
ice inclusions 10% by volume 

ICE.- sand inclusions 

SAND AND SILT 

40.0 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 
1 - 61 

I 

O 
1 .O 

Q 

35.0 
Y 

38. O 

PEAT 

GRAVEL - little sand, trace s i l t ,  
interbedded, well graded, 
clean, brown to 20', grey 
below 20' 

SAND - some  gravel, srne silt 

GRAVEL - some sand, t race silt, well 
graded, grey, ice inclusions 
10% by volume 

60.0 

Klohn Leonoff Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE No. 1 - 61 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE I FINE ~ R S E ~  MEDIUM I FINE SILT OR CLAY 

SIEVE SIZES 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 depth 2 '  3.2% 
Sample 2'  depth 4' 14.5% 
Sample 3 depth 15' 6.2% 
Sample 4 depth 20' 7.5% 
Sample 5 depth 32' 4.8% 
Sample 6 depth 36' 12.5% 

Klohn Leonoff Consultanto Ltd. 



TEST HOLE LOGS 
SOURCE No. 1 

1 - 62 

O' 

30.0 

1 - 63 

O '  

28. 

O 
1 .O 

PEAT 

GRAVEL - some sand, t r a c e   s i l t ,   w e l l  
graded,  brown,  ice  inclusions 
10%  by vol urne. Logged by 
d r i l l i n g   a c t i o n   o n l y  from 
14' -30' .  

PEAT 

SAND - some gravel 

GRAVEL - and sand, trace s i l t ,  w e l l  
graded, brown 

CLAY - some s i l t ,  l i t t l e   f i n e  sand, 
laminated 

SILT AND FINE SAND 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - 63 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 81-12! 8.5% 
Depth 18'-22'  15.7% 

Klohn Leonoff Consultants Ltd. 



1 - 64 
O' 

30. 

1 - 65 
O' 

19.0 

TEST HOLE LOGS 

SOURCE No. 1 

O 
1 .O 

6.5 

vx 

14.5 

N be 

21 e 5  

25 .O 

30. O 

O 
1 a 0  

1900 

PEAT 

ICE - w i t h  s i l t  and  sand  inclusions 

GRAVEL - little sand, trace silt, well 
graded,  brown,  ice  inclusions 
10% by volume 

SILT - srne fine sand,  trace  clay 

GRAVEL - Some sand,  little silt, poorly 
graded,  grey, ice inclusions 
5% by volume 

SAND - little silt, ice inclusions 15% 
by vol urne 

S ILT - organic 

GRAVEL - and sand,  trace si 1 t, trace 
cobbles to 7", we1 1 graded, 
clean,  slightly  stratified, 
brown 

soil profile logged from bank exposure 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 1 - E5 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE WRSEl MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Klohn Leonoff Consultants Ltd. 





SOURCE DESCRIPTION 

The source i s  a lower f luv ia l   ter race  extending  eastward from Source 1. The 

ter race  is   roughly   rectangular ,   about  2500 fee t   l ong  and 500 f e e t  wide. The 

t e r r a c e   i s  bounded by banks  on the  south  which  lead  to a lower   f lood  p la in ,  

and by h i l l s  on the   no r th  and eas t   wh ich   r i se   to   the   up land.  The n o r t h   c e n t r a l  

p a r t   o f   t h e   t e r r a c e   i s  a poor ly   d ra ined  a rea   cons is t ing   o f  a smal l   lake  surr-  

ounded by  conspicuous  raised  center  ice wedge polygons. 

The banks bounding  the  southern edge of the  source  s lope  a t   about  3 (ho r i zon ta l )  

on 1 ( v e r t i c a l ) .  The bank diminishes i n   h e i g h t  from about 15 f e e t   i n   t h e  west 

t o  about 10 fee t   in   the   eas t .  

MATER IALS AND QUANTITIES 

A t o t a l   o f  36 holes were d r i l l e d  i n  the  source  areao The s o i l   c o n s i s t s  of 

o r g a n i c   s i l t   o r   p e a t   o v e r   g r a v e l  and sand.  The organic  cover  consists  mainly 

of o r g a n i c   s i l t ,  and peat; however, the  peat  only  occurs  in  the  polygonal  

ground  area shown on the  photograph. The thickness of organic  cover  var ies from 

1 f o o t  or less  near  the bank but  increases  to  about 9 f e e t   i n   t h e   a r e a   o f   t h e  

polygonal  ground. The average  thickness of the  organic   cover  i s  3.5 feet .  

The topst ratum  is   under la in   by  gravel  and sand mater ia ls ,   wh ich   var ies   in  

thickness between 1,s f e e t  t o  26 f e e t   w i t h  an average o f  about 8 feet, The 

mois tu re   con ten t   in   the   g rave l  samples tes ted   va r ies  from 4.4% to  ll,l%, aver- 

aging  about 9%. The gravel  is  g e n e r a l l y   s t r a t i f i e d   w i t h  sand l a y e r s ,   f a i r l y  

w e l l  graded, w i th   s rne  sand and a t r a c e  of s i l t .  The bottom few f e e t  o f  the  

stratum i s  often  very  coarse,  consist ing  most ly  of   cobbles.  The ice   con ten t  

o f   t he   g rave l  appears t o  range f ran   about  5% to  20% by volume, averaging  about 

10%.  The ice   genera l l y   occurs  as inc lus ions,  and less   f requen t l y  as s t r a t i f i e d  

1 enses . 
The gravel   s t ra tum i s  under la in   by   laminated   s i l t s ,   f ine  sands, and clays. 

The mois ture  content   var ies  f rom 21.0% t o  27,7%, averaging  about 25%. Ice 

i n   t h i s   m a t e r i a l   i s   u s u a l l y   n o n - v i s i b l e ,  and f requen t l y   we l l  bonded. 

The estimated  volume of gravel  and sand material which  can be removed from 

t h i s  source was ca lcu la ted  between 250,000 and 360,000 cubic  yards.  This i s  

based on developing a 500 foo t   w id th   a long  the   leng th   to  remove 5 t o  8 f e e t  o f  

Klohn Lwnoff Consultants  Ltd. 



-2 .- 

gravel, The volume of  organic  s i l t  and peat which must be removed i s  about 

135,000 cubic  yards based on an  average  thickness o f  about 3 feet. 

CONCLUSIONS 

The source  area  should  be  considered for development upon dep le t i on  of Source 

1 immediately to  the w e s t .  This  would  have  the  advantage o f  con f in ing  the 

operat ion t o  th i s   l oca l i t y   ra the r   t han   d i s tu rb ing   ano the r   sou rce  area. 

The gravel  and  sand ma te r ia l s  are o f  good q u a l i t y  and s u i t a b l e   f o r  use as 

general fill for cons t ruc t ion  of roadways, a i r s t r i p s   o r   p l a n t   s i t e s .  

The waste  overburden  materials  should be s tockp i led   a long the nor th   s ide  of 

the  source to  prevent  drainage  water from reaching the stream. A small berm 

or dyke may be required  between  the  source and the  stream t o  p r e v e n t   s i l t a t i o n  

i n t o   t h e  stream. 



TEST HOLE LOGS 

SOURCE No. 2 

2 -  1 
O '  

5.0' 

- 

, , vc 

I 
t 
I 
t 
i 
a 
I 
I 
1 
I 
T 
I 
I 
1 
i 
1 
I 
D 
I 

Klohn  Leonoff  Consultants  Ltd. 

d 

O 
O. 
1.  

1 1  

45 

5 
5 

.O 

' . O  

SILT - organic 
SILT - some sand, brownish grey ,  ice inclusions 

25% by volume 
GRAVEL - and sand, trace s i l t ,  w e l l  graded, grey 

SAND AND  SILT - trace gravel, slightly laminated, 
grey,ice inclusions 20% by 
vo 1 urne 



I 
t 
c 
1' 
1 
8 
c 
5 
8 
I 
I 
I 
1 
8 
n 
1 
II 
1) 

I 
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LABORATORY 
TEST DATA 

TESTHOLE-SOURCE No. 2 - 1 

GRAIN SIZE DISTRIBUTION 

3 
F 

c z5 

10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 



2 - 2  

2 - 3  

O' 

0.0' 

TEST HOLE LOGS 

SOURCE No. 2. 

O 
2.5 

5.5 

11.5 

21 .O 

30.0 

StLT - organ@ 
SlLJ - little fine rand, grey,  i c e  inclusions 

GRAYEL - JIttle sand, trace s i l t ,  well graded 

SlLT - Some fine sand, trace clay, ~ t r  
grey 

SAND - some silt, tce inclusions 10% b.y volume 

5 
5.5 

)atified 

O 

SILT - organic 

13.5 

24.0 

ICE - with soil inclusions 

GRAVEL - some sand, trace silt, organic specks 
ice inc lus  tons 5 % hy volume 

SAND AND StLT y stratified, ice ~nclus~ons 
10% by volume 

SAND 1 ittle s i l t ,  ice inclusions 10% by volume 

30. O 

Klohn  Leonoff  Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 2 - 3 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 8 W o I  4.4% 
Depth 16'-18l 22.4% 
Depth 26'-30' 21.0% 

U. 

Klohn  Leonoff  Consultants  Ltd. 

L 



TEST HOLE LOGS 

SOURCE No. 2 

2 - 118 

O '  

6.0' 

2 - 119 

1 
i i 

:: r 

O 
O .  4 

4.0 

8.0 

12.0 

14.0 

26. O 

O 
o. 5 
1 .O 

7.0 

14.0 

25. O 

SILT - organic 

SAND - trace  gravel, trace silt, brown 
S I L T  - ice inclusions 40% by volume 

GRAVEL - little silt, trace clay, grey 
S I L T  - some clay, ice inclusions 25% by volume 

SAND - little silt,  fine, ice inclusions 
15% by volume 

and, trace 5 

SILT - organic 
SAND 

GRAVEL - some 5 
brown 

ilt, well graded, 

SAND - little silt,  fine, ice inclusions 
15% by volume 

S I L T  - little fine sand, dark grey 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. Z 
2 - 120 

2 - 121 

O' 

25.0' 

1 .O 
2 . 0  

5.0 
6.0 

25, O 

O 
1 .Q 

10.0 

P EAT 

StLT - grey, ice  ' j n c l u s ~ o n s  40% by volume 

GRAVEL - Some 
we1 I 

S tLT 
GRAVEL c some 

S l L T  
GRAYEL .r 1 [ t t  

9 r ey 

SILT - l i t t l e  

PEAT 

sand, t r ace  cobbles trace s i  1 t , 
g r a d e d ,  brown 

s a n d ,  trace silt, trace clay, grey 

le s j l t ,  trace f i n e  s a n d ,  t race clay, 

f îne sand, trace clay , dark grey 

GRAYEL - l i t t l e  sand, trace s i l t ,  trace c l a y ,  
trace  cohbles, brown, i c e  inclusions 
to 1/2" - 10% by vol urne 

SILT p trace f i n e  s a n d ,  trace clay, dark grey 

25.0 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-S-OURCE No. 2 - 120 

GRAIN SIZE DISTRIBUTION 

GRAVEC I SAND 
COARSE I FINE W R S E l  MEDIUM I FINE 1 SILT OR CLAY 

SIEVE SIZES 

1 0 0  10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 4 l - 6 '  10.5% 
Depth 1 2 ' - 1 4 l  7.2% 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLESOURCE NO, 2 - 121 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE I FINE ( C O A R S E 1  MEDIUM I FINE 

SIEVE S RES 

SILT OR CLAY 
I 

IO 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 6 ' - 8 '  1 1 . 1 %  
Depth 20'25' 27.7% 



2 - 122 

O' 

5,O' 

2 - 123 

TEST HOLE LOGS 

SOURCE No..? 

O 
O. 5 

N bn 3 . 0  

!lx 
7.5 

Nbe 

25. O 

O '  O 
Q.2 

10.0 

14.0' 14.a  

GRAVEL 1i:ttle sand, trace s i , l t ,  clean, well 
graded, îce i.nclus ions 10% by vol urne 

SlLT - organic 
GRAYEL r some sand, trace s i l t ,  well graded 

îce tnclusions 5% tjy volume 

SlLT - little fine sand, trace. clay 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLESOURCE NO. 2 - 122 

GRAIN SIZE DISTRIBUTION 

10 1.0 o. I O M  0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 2 l - 3 '  19.5% 

Klohn  Leonoff  Consultants Ltd. 



I 

t 
I- 
l 
1 
I 
1 

TEST HOLE LOGS 

SOURCE NO. 2- 

2 - 124 

O' O 

2.5 

'I,? 

8. O 

I 

14.0 

O '  

25.0' 

o 

3.0 

J * Q  

15*Q 

25.Q 

StLT - organic 
GRAYEL - l i t t l e  sand, trace s i l t ,  well graded, 

fï rown 

S l L T  - grey, ice inclusions 30% by. volume 

GRAYEL - some sand, trace s i  1 t I we1 1 graded,  
hrown 

SILT - grey, \ce inclusions 15% by volume 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 2-1 24 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE b R s E l  MEDIUM I FINE 

SIEVE s lfES 

SILT OR CLAY 

IO 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE  CONTENT 

Sample 1 depth 4' 4.9% 

Sample 2 depth 6 '  6.2% 

Sample 3 depth 8' 5.3% 

Klohn Leonoff  Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 2 

2 - 126 

O 

4. Q 

12.0 

14.0 

2 - 127 

O 
1 . O  
2.0 

12.0 
14.0 

SAND - some s t l t ,  f ine  

SILT - organic 
SAND - little silt, f i n e  uniform gradation 

GRAVEL - little sand, trace silt, well graded,  
brown, ice inclusions 5% by volume 

SAND - some s i l t ,  fine 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 2-1 26 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE [ FINE WRSEI MEDIUM I FINE 1 SILT OR CLAY 

SIEVE SIZES 

10 1. O o. I 0.01 0.001 0.ooOl 
GRAIN SIZE - MI LUMETAES 

MOISTURE CONTENT 

Sample 1 depth 2 '  10.5% 

Sampl& 2 depth 5 '  5.3% 
Sample 3 depth  10'  8.2% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 2 

2 - 128 

Q 
1 .O 

- 10,a 

14.0' 1 4 , O  

Q' Q 
0 t3 

9,o 

'14.0' 14.0 

SfLT -, organic 

GRAYEL - l i t t l e  %and, trace s i l t ,  well graded ,  
brown, i c e  i'nclustons 10% by volume 

SAND 3 l i t t l e  s i ' l t ,  f ine  uni form gradation 

SqND 7 trace s t 1  t, f ine  t o  medium, grey, 
ice  inclusions 15% by volume 

Klohn Leonoff Consultants  Ltd. 



TEST HOLE LOGS 
SOURCE No. 2 

O '  

14,0', 

a 
O *  5 

10.5 

14.0 

SILT -- organî,c 

GRAYEL 7 some sand, trace s i  1 t ,  ne1 1 graded, 
brown 

SAND - trace grayel , f i n e  to rned i urn, grey  

2 - 260 

O '  Q 
0 . 2  SlLT - organi,c 

G RAV EL 
5.0' 5 4  

Hole terminated d u e  to sloughtng 

2 - 261 

O' O 
O *  5 S ILT - organ i:c 
2 .Q GRAY EL 

14.0'  14 .0  

CLAY' : l i t t l e  s i l t ,  low p l a s t i c ,  g r e y ,  
ice  i ,nc lus ions  20% by volume 

Klohn Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 
SOURCE No. 2 

2 - 262 

O' 

14, 

I 

O' 

2 - 263 

O 
0.4 
3.0 
4.0 

8.5 

11.0 

14.0 

O' Q 
1 .O 

10.0 

14. O' 14.0 

2 - 264 

O '  

14.0 

O 
1 .O 

8.0 

14.0 

SLLT - or gan tc 
S[LT - li'ttle sand, ice inclusions. 20% by volume 
GRAVEL - 1 ittle sand, fine uniform gradat ion 
SAND - some fine gravel, trace silt,  coarse, 

GRAVEL - some  cobbles, trace sand, trace silt brown, ice inclusions 10% by volume 

CLAY 7 little s i l t ,  low plastic, laminated, grey 

S ILT - organ i,c 

GRAVEL some sand, trace silt, trace cobbles, 
brown, ice  i,nclus  i,ons 10% by volume 

CLAY - little s l l t ,  low plastic, grey, Ice 
inclusions 15% by volume 

P EAT 

GRAYEL - same sand, trace clay, well graded,  
brown 

SILT - Some clay, g r e y ,  ice Inclusi,ons 
15% by volume 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No, 2 
2 - 265 

O' 

14.0' 

2 - 266 

Q 
o. 5 
3.0 

8. O 

PEAT 
SAND - clean, coarse, brown, ice Inclusi,ons 

GRAVEL ., l i t t l e  sand, trace s i . l t ,  well graded, 
10% b.y yo1 urne 

brown, i ce  inclusi.ons 10% by volume 

SlLT - and c l a y ,  l o w  plastic, dark grey 

14.0 

O' O 

- 3.5 

8.0 

14.0' 14.0 

PEAT 

GRAYEL - 1 i t t l e  sand,  trace s i 1  t ,  cobhles 7 ' 4 ' ,  
brown 

SAND - trace clay, trace gravel i n  layers, 
medi:um gradation,' brown, ice  i,nclusions 
15% by volume 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 2 
2 - 267 

O' 

2 - 268 

O '  

14.0' 

O 
1 .Q - 

17.0 

20.0 

SlLT - organic 

GRAYEL little  sand, trace s i l t ,  rounded, 
brown 

CLAY - medium plastic, grey 

GRAYEL - some sand, trace clay, ice inclusions 
10% by yolume 

3Q. O 

Q 

3 . 0  

8. Q 

12. O 

14.0 

SlLT -' organic 

GRAVEL - some sand, we 

t o  +"-20% 
I C E  - with soil 
SlLT - and  fine  sand, 

hy YO 
inclus 

1 1 graded, brown 

1 
I I  
t 

i t t l e  clay, ice inclusions 
Jme 
ons 

Klohn  Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 2 

O' 

14.0 

2 - 270 

O' 

5.0' 

O 
1 . O  

6. O 

10.0 

14.0 

O 

7.0 

9.  O 

19.5 

25. O 

SILT - organic 
SILT - ice inclusions to 1"-50% by volume 

GRAVEL - and sand, trace  silt,  stratified, 
, we1 1 graded, brown 

SILT - little fine  sand, grey 

PEAT - some  silt, ice inclusions 40% by volume 

SILT - grey 

GRAYEL - some  sand,  trace  cobbles, trace silt, 
stratified, brown to 1 4 ' ,  grey below 14' 

SILT - some fine  sand, grey 

Klohn Leonoff Consultants Ltd. 



2 - 271 

2 - 272 

TEST HOLE LOGS 
SOURCE No. 2 

U 
1 .Q PEAT 

GRAYEL - l i t t l e  sand, trace s i l t .  well gradel 
YO 1 urne b r o w ,  Ice inclusi,ons 5i by 

13.0 

25.0 

Q 

2.5 

11.0 

14.0 

SlLf  - l i t t l e  clay, l i t t l e  sand, lam 

SlLT - 

G RAV E.L 

CLAY - 

organ i,c 

inated, grey 

- some sand, trace s i l t ,  wood specks, 
brown, ice  i,nclusions 5% by volume 

some s i l t ,  trace fine sand, medium p l a s t i c  

Klohn  Leonaff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 2 
2 - 273 

O' 0 

- 3 .0  
4.0 - 

12.0 

14.0 

2 - 274 

StLT -- organic 
SAND - hrown 

GRAYEL - little sand, trace s i  
i,ce inclusions 15% by 

SAND - some s i l t ,  fine uniform 

SILT = 0rgani.c 

It, well graded, 
vo 1 urne 

gradation 

Refusal on boulder at 1 1 '  

2 - 275 

O '  

- 22 O '  

O 
2 . Q  

4: 5 
6 .  O 

19.0 

22. O 

PEAT 
ICE 

SILT AND FtNE SAND 

GRAYEL -. l i t t l e  cobbles., little sand, trace s i l t ,  
coarse, i.ce inclusions 5% by volume 

CLAY - some silt 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

I 
8 
1 
I 

SOURCE No. 2 

2 - 276 

O '  

14.0' 

O' 

13.0'  

2 - 278 
O '  

14. O '  

O 
O* 5 
2.0 
3.5 

9.5 

13.0 

a 
1 . O  
2.0 

11.0 

14.0 

PEAT 

I CE 

GRAVEL - l i t t l e  sand, trace cobbles, trace silt, 
wood &ips, brown 

CLAY 

SILT - organic 
GRAVEL 
I CE - organ i:c Inclus ions 
GRAYEL - IIttle sand, trace s i l t ,  t race  cobbles,  

coarse, brown 

CLAY li hi,gh plastic, grey, Ice lnclusions 20% by 
vo 1 urne 

SILT - organic 
S[LT AND SAND 

GRAYEL 7 little sand, trace clay, cobbles below 
8'., we1 1 graded, brown, i c e  i,nclusi,ons 
5% fiy yo1 urne 

CLAY - little cobbles, rnedturn plastic, grey  

Klohn Leonoff Consultants Ltd. 



I 
I 

TEST HOLE LOGS 

SOURCE No. 2 
2 - 279 

nl n v 

o. 5 

8.0' 8.0 

SILT - organ i:c 

GRAVEL - 1i.ttle sand, trace s i l t ,  trace cobbles 
below 7 ' ,  well graded, brown 

Refusal on boulder a t  8' 

Klohn Leonoff Consultants LW. 







- 2 -  

o f  the  terrace,  thus  drainage o f  the   source   i s  good. Only  sparse, t h i n   l a y e r s  

of ground  ice were  founded from depths o f  1 t o  6 f e e t   d u r i n g   d r i  1 1  ing. An 
extensive  area o f  i ce  wedge polygons and th i ck   o rgan ic   ma te r ia l s   i s   p resen t  

i n   t h e   n o r t h  and c e n t r a l   p a r t  o f  the  source.  This  area i s  o u t l i n e d  on the  

a i r  photographs and d iv ides  the  source  in to   east  and  west  sectors. 

MATERIALS AND QUANTITIES 

A t o t a l   o f  56 holes  were  dr i  1 l ed  and 1 bank exposure  logged in  the  source  area. 

The subsoi ls  are somewhat va r iab le   s ince   t he   ma te r ia l s   i n   t h i s   f l uv ia l   sou rce  

were sub jec t   t o   seasona l   va r ia t i ons   du r ing   depos i t i on ,   caus ing   s t ra t i f i ca t i on  

and in terbedding o f  the  coarse  gravels, sands and s i l t  mater ia ls .  

For  discussion,  the  complete  source  area has been d i v i d e d   i n t o  two  sectors - 
eastern  sector and western  sector. These are  discussed  below: 

a)  Eastern  Sector 

The eas tern   par t   o f   the   source   i s   ou t l ined   on   the   a i r   photograph.   E igh teen 

tes t   ho les  were d r i l l e d   i n  t h i s  sector. The organic   topst ratum  consis ts  

of peat, s i l t  and ice layers  which  vary  f rom  less  than a f o o t  to a maxi- 

mum of 12 fee t   in   th ickness .  The average  thickness i s  about 4 feet. 

The mois tu re   con ten t   o f   the   o rgan ic   tops t ra tum  i s   ex t remely   e r ra t tc  due 

t o  the presence of i ce   layers   bu t   i s   genera l l y   g rea ter   than 35%. 

The organ ic   tops t ra tum  genera l l y   over l ies   g rave l  and sand mate r ia l s  o f  

varying  thickness. For example, the   th ickness   o f   g rave l   in   Tes t   Ho le  191 

i s  on l y  1.5  f e e t  as  compared to   Test   Hole I92 where the  gravel  i s  25 fee t  

th ick .  The average  thickness i s  about 17 fee t .  The gravel  and  sand 

m a t e r i a l s   a r e   f a i r l y   w e l l   t o   p o o r l y  graded w i t h  some f i n e  to medium sand, 

and a t r a c e   o f   s i l t  and clay. The moisture  content o f  the  gravel  is 
between 5.5 and 11.3%. The i ce   con ten t   i n   t he   g rave l   s t ra tum  cons is t s  

of i ce   i nc lus ions  and some ice  lenses and i s  est imated a t  between 5 and 

10% by  volume. The s i  I t  c o n t e n t   i n   t h e   m a t e r i a l   i s   v a r i a b l e   w i t h i n   t h e  

samples  and i s   u s u a l l y   a s s o c i a t e d   w i t h   t h e   t h i n  sand layers and ice  lenses. 

Silt, c lay  and  sand mater ia ls   usua l l y   under l ie   the   g rave l  and  sand stratum. 

These ma te r ia l s  have moisture  content between 20 and 30%, and usua l l y  

cantain  well-banded,.  non-visible ice.  

Klohn Leonuff Consultants Ltd. 
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The minimum volume o f  gravel   mater ia l   which can be removed from t h i s  

source has  been ca lcu la ted  between 220,000 and 380,000 cubic  yards. 

This i s  based on a recoverable  depth  of 10 t o  17 fee t .  The volume o f  

overburden  mater ia l   to be removed i s   e s t i m a t e d   a t  90,000 cubic  yards 

based on an average  thickness of 4 feet. 

b)  Western  Sector 

The western  par t   o f   the  source has  been out1  ined on t h e   a i r  photographs. 

A t o t a l  of 19 tes t   ho les  were d r i l l e d   i n  t h i s  sector .   Soi l   condi t ions 

are  s i m i l a r  i n   t h i s   sec to r ,  however, the  th ickness o f  the  organic   over-  

burden and the  grave l   mater ia ls   a re   d i f fe ren t .  The organic  overburden 

v a r i  es between 1 and 4 f e e t  i n thickness and  has an average t h  i ckness 

of  about 2 fee t   w i th   mo is tu re   con ten t  between 30 and 50%. The gravel  

stratum  var ies between 5 and 18 f e e t   i n   t h i c k n e s s   w i t h  an average  of 

about 10 feet. The moisture  content o f  the   g rave l   var ies  between 5 and 

10%. Silt and c lay   mater ia ls   under l ie   the   g rave l   s t ra tum.  The moisture 

content o f  t h e   s i l t  and c lay   va r ies  between 30 and 40%. 

The minimum volume o f  gravel   mater ia l   which can  be removed f rom  th i s  

source has  been ca lcu la ted  between l50,OOO and 200,000 cubic  yards. 

This was based  on a recoverable  depth of 7 t o  10 feet .  The volume o f  

overburden  mater ia l   to be removed is   es t imated   a t   about  50,000 cubic  

yards  based  on an average  thickness  of 2 fee t .  

CONCLUSIONS 

This  source  should  be  developed  af ter   deplet ion  of   Sources 1 and 2. Not 

included i n  the   sec tors   to  be developed i s   t he   cen t ra l   a rea  where the  organic  

overburden i s  between 6 and 14 fee t   i n   t h i ckness .  

The g rave l   ma te r ia l s   i n   t he   sou rce   a re   su i tab le  as good q u a l i t y  f i l l f o r  

cons t ruc t ion  of roadways, a i r s t r i p s   o r   g e n e r a l   s i t e  work. With  processing, 

f i n e  and coarse  aggregates can  be  produced fo r   concre te  work. 

The east and west  sectors of the  source  could be worked  independently  of  each 

other. All waste  material  should be s tockpi led  ad jacent  to the  area  being 

Klohn Leonoff  Consultants Ltd. 
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worked f o r  use in   fu ture   res tora t ion  of the p i t .  

Development of the  source should begin from the lower  terraces on the  east  and 

south sides of the  eastern and western sectors respect ively.  A berm or dyke 

may be required on the lower terraces to prevent  waste  materials and water 

from  reaching  the  adjacent  stream  or lakes. 

Klohn Lwnoff Consultanto Ltd. 



3 - 148 
O' 

4.0' 

3 - 149 

O '  

5.0' 

TEST HOLE LOGS 
SOURCE No. 3 

O 
1 .O 
2.0 

10.0 

24.0 

SILT - organic 
I CE 

GRAVEL - some sand, trace silt, well graded, 
brown, ice inclusions to &I,', - 
15% by volume 

SILT - some  fine sand, some clay, trace gravel, 
trace  boulders,  medium plastic, grey 

MOISTURE CONTENT - depth - O' - 2' 39.2% - depth - 2 '  - 10' 6.4% - depth - 15' - 20' 36.2% 

O 
o. 5 

6.5 
8. O 

11.0 

25. O 

SILT - organic, brown 
GRAYEL -' some sand, trace s i l t ,  well graded, 

SILT - little clay, b-lack 

GRAVEL - some sand, little silt, black 
brown 

SILT - trace f i n e  sand,  trace cobbles, grey 

Klohn  Leonoff  Consultants  Ltd. 



3 - 150 

O' 

3 - 151 

SOUR CE No. 3 

SILT - organtc 

SILT - some clay, trace fine sand,  ice inclusions 
25% hy vol'ume 

MOISTURE CONTENT - d e p t h  2 '  - 8 '  6.0% - d e p t h  14' - 18' 7 . 2 %  - d e p t h  24 '  - 30' 34 .8% 

- 3.0 SILT - organic 
ICE  - silt 6 organIc  tnclusions - 6.0 

GR A! 

20. O 

30. O 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 3 

3 - 152 

O' 

25.0 

3 - 153 

I 

O 

3.5 
4.5 

20. O 

25. O 

O 
O .  3 
2.5 

17.5 

30.0 

PEAT - i nterbedded  ice  lenses to  4" 
SAND - l i t t l e   s i l t  

GRAVEL - some sand, t race  s i l t ,  well  graded, 
brown, i ce   i nc lus ions  5% by volume 

SILT - some c lay ,  t race boulders, grey 

PEAT 
SILT 

GRAVEL - some sand, t race  s i l t ,  t r ace   c lay ,  
well  graded, brown, îce  i nc lus ions  
5% by vo l  ume 

SILT - l i t t l e   c l a y  

Klohn  Leonoff  Consultants Ltd. 



3 - 154 

O' 

5.0' 

3 - 155 

O' 

25. O' 

TEST HOLE LOGS 

SOURCE No. 3 

O 
O. 3 
2.5 

8. O 

12.0 

15.0 

25. O 

O 
O .  5 

4. O 

19.0 

25. O 

PEAT 
S I L T  AND  SAND - travel gravel, brown 
GRAVEL - some  sand, trace clay, trace silt, 

trace cobbles, well graded, brown, 
ice inclusions 5% by volume 

SAND  AND SILT - trace organics, ice inclusions 
to &'I- 15% by volume 

GRAVEL - some sand, trace clay, trace  silt, 
trace  cobbles, well graded, brown, 
ice inclusions 5% by volume 

S I L T  - some sand, trace  gravel, ice inclusions 
20% by volume 

PEAT 
S I L T  - brown to grey, ice inclusions 25% 

by vol urne 

GRAVEL - and sand, trace silt, we 
sand lense 11'-13', i c e  
10% by volume 

1 1  graded, 
inclusions 

S I L T  - some  fine sand, grey, ice inclusions 
to 20% by volume 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 3 - 155 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE WRSEl MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

IO 1.0 o. I 0.01 
GRAIN SIZE - MI LUMETRES 

0.001 0.0001 

MOISTURE CONTENT 

Depth 2 ' - 4 '  36.8% 
Depth 8'-10'  10.4% 
Depth 1 l 1 - 1 3 I  20.4% 
Depth 2 0 ' - 2 2 '  19.6% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 3 

3 - 156 
O' 

25.0' 

3 - 157 

O' 

27 ,01  

O 
1 .O PEAT 

GRAVEL - some  sand,  trace  silt, well graded, 
brown, ice inclusions to 1/8" 

19.0 

S I L T  - some find sand, little clay,  trace gravel 
25. O 

O 

3.0 PEAT 

SILT - grey, i c e  inclusions to f"-20% by volume 

12.0 

GRAVEL - Some sand,  trace  silt, well graded,  
brown, ice inclusions  to 4"-15% 
by volume 

22. O 

S I L T  - trace  fine  sand,  trace gravel 
27. O 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 3 

3 - 159 

O 
0 . 3  

4.0 

SILT - organic 
SAND - some silt, trace clay 

GRAVEL - some sand, trace silt, well graded, 
brown, ice inclusions 5% by volume 

17.0 

S I L T  - grey 

25. O 

O 

4. O 
PEAT 

SILT - grey, ice inclusions to l"-3O% by volume 
7.0 

GRAVEL - some sand, trace silt, trace clay, 
well graded, brown, ice inclusions 
to t"-15% by volume 

15.0 

S I L T  - grey 

25.0 

Klohn  Leonoff  Consultants  Ltd. 



3 - 160 

3 - 161 

20.0' 

TEST HOLE LOGS 

SOURCE No. 3 

SILT - organic, ice inclusions  to l"-3O% 
by vol  urne 

O 

14.0 

16.0 

SILT - ice inclusions t o  1"-40% by volume 

GRAVEL - some s i l t ,  grey 

SILT - trace cobbles, grey,  ice inclusions 
30% by vol  urne 

30.  O 

O 
1 . O  

3.5 

6.5 

11.0 

20. O 

PEAT 
I CE 

SILT - some fine sand, ice inclusions 20% 

GRAVEL - some sand, trace silt, well graded,  
brown, ice inclusions 10% by volume 

by volume 

SILT - trace fine sand, g r e y  

Klohn Leonoff Consultants Ltd. ~ 



TEST HOLE LOGS 

SOURCE No. 3 
3 - 162 

3 - 163 

O 
0 . 3  

7.0 

12.0 

17.0 

21 .O 

25. O 

30. O 

O 
o. 5 

4. O 

8. O 

23. O 

26. O 

30. O 

S I L T  - organic 
S I L T  AND SAND - grey, ice inclusions 5% by 

vo 1 Ume 

GRAVEL 

SAND - little silt, trace fine  gravel, 
laminated, grey,ice inclusions 5% 
by  vol  urne 

GRAVEL - some fine  sand, little silt, grey 
ice inclusions 5% by volume 

SAND - little silt, grey 

S I L T  AND CLAY - trace cobbles, trace fine sand, 
medium plastic 

S I L T  - organic 
SAND - some  silt,  organic inclusions, fine, 

S I L T  - little fine  sand,  grey, ice inclusions 
brown, ice inclusions 5% by volume 

10% by volume 

GRAVEL - some  sand, trace silt, well graded, 
brown, ice inclusions 5% by volume 

SAND - grey 

S I L T  AND F I N E  SAND - trace gravel, little clay 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 3 
3 - 164 

3 - 165 

O' 

25. O' 

O 

4.0 

8.5 

22. O 

26.0 

O 
2.0 

5.0 

SILT - organic, ice inclusions to fi1-15& 
by volume 

SILT - organic inclusions, ice inclusions 20% 
by vol  urne 

GRAVEL - little sand, trace silt, trace clay, 
trace cobbles, brown, ice inclusions 
to 3"-15% by volume 

SILT - organic 
SILT - ice inclusions 25% by volume 

GRAVEL - some  sand, trace silt, caar~e 

12.0 

CLAY - high plastic, ice inclusions 20% by 
vo 1 urne 

25. O 

Klohn Leonoff  Consultants  Ltd. 



3 - 166 

O 1  

5.0' 

3 - 167 

O' 

H 2 5 . 0 1  

TEST HOLE LOGS 
SOURCE No. 3 

O 
o. 5 

15.0 

25. O 

SILT - organic 

GRAVEL - some  sand, trace silt, well graded, 
brown, ice inclusions 5% by volume 

CLAY - some fine  sand, high plastic, grey 

O 
2.1) PEAT - ice inclusions to lt1-3o% by volume 

S I L T  - ice inclusions to 1"-30% by volume 

8.0 

16.0 

19.0 

GRAVEL - some sand, trace clay, trace cobbles, 
well graded, stratified, brown, ice  
inclusions 10% by volume 

SAND AND GRAVEL - trace clay,  grey, ice 
inclusions 15% by volume 

CLAY - some fine  sand, trace silt, trace 
cobb 1 es ~ 

25. O 

Klohn  Leonoff  Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 3 - 166 

GRAIN SIZE DISTRIBUTION 
~~ 

GRAVtL I S A N D  
COARSE I FINE -1 MEDIUM I FINE 

SIEVE SIZES 
SILT OR CLAY 

IO 1. O O. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE  CONTENT 

Depth 4 l - 6 '  3 07% 
Depth 15 ' -17 '  16.6% 



TEST HOLE LOGS 

SOURCE No. 3 
3 - 168 

O 
1 .O 
2. O 

10.0 

12.0 

SILT - organic 
SILT - ice  inclusions t o  l"-3O% by volume 

GRAVEL - some sand, t r a c e   c l a y ,   t r a c e  s i l t ,  
well  graded, brown 

SAND - some s i l t ,  t r a c e   c l a y ,   t r a c e   f i n e   g r a v e l  

O 
0 . 3  

- 10.0 

14.0 

SILT - some f i n e  sand, t race   c lay  

25.0 

PEAT 

GRAVEL - some sand, t r a c e   c l a y ,   s t r a t i f i e d ,  
brown 

CLAY - l i t t l e   g r a v e l ,   t r a c e  cobbles, t race  
f i n e  sand,  organic  specks,  high  plastic, 
b l a c k  

Klohn Leonoff Consultants Ltd. 
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I 
1 
I 
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TEST HOLE LOGS 

SOURCE No, 3 
3 - 170 

O' 

4.0' 

3 - 171 

3 - 172 

O' 

3.0' 

vc 

O 
1.5 

4.5 

10.0 

14.0 

O 

3. O 

20. O 

O 
1 .O 
2. O 
4.0 

7.0 

13.0 

S I L T  - organic 
GRAVEL - well graded, brown, ice inclusions 

to t " ~  10% by volume 

SAND - little gravel, little silt, trace clay, 
organic specks, ice inclusions 15% 
by volume 

CLAY - trace sand, high plastic 

S I L T  - organic, ice inclusions to 1"-30% by 
vo 1 urne 

S I L T  - some  sand, trace clay, ice inclusions 
to 2"-40% by volume 

S I L T  - organic 
SILT AND SAND 
SAND - little grave!, trace s i  It 

GRAVEL  AND  SAND - ice inclusions 10% by volume 

CLAY - trace gravel, trace silt, high plastic, 
black,  ice inclusions 10% by volume 

Klohn Leonoff Consultants Ltd. 



I 
TEST HOLE LOGS 

I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

SOURCE No. 3 

3 - 173 

3 - 174 

1 

O' 

4 .  O' 

I 3 - 175 

vc 

O 
o. 5 
2 .5  

SILT - organic 
SILT - ice inclusions to 1"-30% by volume 

GRAVEL - some sand, trace silt, well graded,  
ice inclusions 10% by volume 

9.0 

CLAY - ice inclusions to 1"-30% by volume 

14.0 

MOISTURE  CONTENT - depth O '  - 2 '  41 .5% 

- depth 3 '  - 9'  7 .2% 
- depth 9' - 14' 29.2% 

O 
1 . O  
2.0 

12.0 
14.0 

PEAT 
SILT - ice inclusions to lI1-3O% by volume 

GRAVEL - some  sand, trace silt, trace organics 
stratified, ice inclusions to &"-lo% 
by vol urne 

CLAY - ice inclusions to  f"-25% by volume 

O' 

I 
I 
I 

O 
o. 2 

- 8.5 

14.0' 14.0 

SILT - organic 

GRAVEL - some  sand, clean, well graded, 
stratified, ice inclusions 5% by volume 

SAND AND SILT - some clay, trace fine  gravel, 
grey, ice inclusions 20% by 
vo 1 urne 

I Klohn Leonoff Consultants Ltd. I 



TEST HOLE LOGS 

SOURCE No. 3 
3 - 176 

3 -  177 

O 
2.0 

6.5 

9.0 

28. O 

O 
1 . O  
2.0 

PEAT 

S I L T  

GRAVEL - same  sand,  trace  silt, grey 

CLAY - some fine  sand,  trace cobbles, black, 
ice inclus ions to &"-20% by vol Ume 

PEAT 
SILT 

SAND - some  silt, brawn 

8,. 5 

12.0 

16.5 

GRAVEL - some  sand,  trace  silt, ice inclusions 
10% by volume 

SAND - trace  silt, trace gravel 

GRAVEL - Some sand,  trace silt, brown 

24.5 

28. O 
SAND AND GRAVEL - well graded, brown 

CLAY - some  silt,  trace  gravel, black 
34. O 

Klohn Leonoff Consultants Ltd. 

L 



TEST HOLE LOGS 

SOURCE No. 3 
3 - 178 

O' 

0.0' 

3 - I79 

I O' 

25. O' 

O 
o. 5 
2.5 

- 16.5 
22. O 

PEAT 
S I L T  - some  fine sand 

GRAVEL - some sand,  trace  silt, well graded, 
brown, ice inclusions to f ' ' - l 5 %  
by vol urne 

SILT - some clay,  trace  gravel,  trace  sand, 
stratified, ice inclusions 15% by volume 

CLAY - grey, ice inclusions 20% by volume 

30.0 

MO I STURE CONTENT - depth - O' 
- depth - 4 '  
- depth - 16 

O 
O. 5 

14.0 

- 2 '  33.4% 
- 121 4.9% 

1 ' -  20' 28.5% 
- depth - 25' -30' 

SILT - organic 36.2% 

GRAVEL - some sand, trace silt, trace  clay, 
organic  specks, brown to grey, well - 
graded, ice inclusions to &"-lo% by 
vo 1 urne 

CLAY - trace  gravel, trace fine sand 

25. O 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE 'LOGS 
SOURCE No. 3 

3 - 180 

PEAT 

GRAVEL - and sand, trace clay, trace s i l t ,  
well graded, ice inclusions to &"-IO% 
by volume 

CLAY - some  sand, stratified, dark grey 

O 
1 .O 
3.5 

11.0 

14.0 

25. O 

SILT - organic 
S I L T  

GRAVEL - some  sand, trace silt, well graded,  
brown, ice inclusions 10% by volume 

SAND - some gravel, trace silt, grey  

CLAY - grey 

Klohn Leonoff Consultants  Ltd. 



I 
I 
I 
1 
1 

LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 3 - 180 

GRAIN SIZE  DlSTRlBUTlON 

GRAVEL I S A N D  
COARSE 1 FINE b R S E l  MEDIUM I FINE 

SIEVE S IZES 

SILT OR CLAY 

IO 1.0 o. I 0.01 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 4'-61 7.5% 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 9 
3 - 182A 

1 

O' 

4.0' 

3 - 182 

20.0 I 

O 
1 . O  

14.0 

O 

4.0 

13 .5  

20.0 

PEAT 

SILT l i t t l e  sand, t r a c e  c 

GRAVEL - l i t t l e  sand,  t r a c e  

to  1"-30% by volume 
l a y ,   i c e   i n c l u s i o n s  

c l a y  

CLAY - little s i l t ,   t r a c e  f i n e  g r a v e l ,   t r a c e  
sand ,   g rey ,   i ce   i nc lus ions  t o  &"-25% 
by vol urne 

SILT - organic ,  ice  i n c l u s i o n s   t o  1"-30% 
by vol urne 

GRAVEL - some sand, trace s i l t ,  t r a c e   c l a y ,  
wel l   graded,   brown,   ice  inc lus ions 
t o  V3"- 10% by vol urne 

CLAY - h i g h   p l a s t i c ,   g r e y  

MOISTURE  CONTENT - depth O' - 4 '  56.2% - depth 4' - 12'  6. O% 
- depth 15 '  - 20' 37.2% 

Klohn  Leonoff  Consultants  Ltd. 



I 
I 
I 
I 

3 - la3 

O' 

0.0' 

3 - 184 

TEST HOLE LOGS 

SOURCE No. 3 

O 
1 .O 

VX 

VX 

I I  bn 

I 

3.0 
4. O 

13.5 

20.0 

O 
1 .O 
3.0 

8. O 

PEAT 
ICE - silt inclusions, organic inclus 
S I L T  - ice inclusions to li'-40% by vo 

GRAVEL AND SAND - trace s 
ice  inc 

ions 

1 urne 

ilt, laminated, brown, 
lusions 5% by volume 

CLAY - trace silt, high plastic, grey, ice 
inclusions 15% by volume 

PEAT 
S I L T  - trace  fine  sand, ice inclusions to 

1"-30% by vol urne 

GRAVEL - Some Sand, trace clay,  brown, ice 
inclusions to l/8"-15% by volume 

SAND - little gravel, clean, grey, ice 
inclusions to  1/8"-25% by volume 

14.0 

CLAY - trace si 1 t, grey 

20. O 

Klohn Leonoff Consultants Ltd. 

L 



TEST HOLE LOGS 

SOURCE No. 3 

3 - 185 

3 - 186 

O 
o. 5 

3.5 

9.5 

25.0 

O 
o. 5 
2.5 

SILT - organ ic  

SILT - some sand, i c e   i n c l u s i o n s   t o  &"-25% 
by volume 

GRAVEL - some sand, t race   c lay ,   c lean,  well - 
graded,  brown, i ce   i nc lus ions  t o  
1 /8"-5% by vol  urne 

CLAY - t race  sand, h i g h   p l a s t i c ,   g r e y  

SILT - organ ic  
SILT - t race  sand 

GRAVEL - some sand, t race   c lay ,  t race  cobbles, 
w e l l  graded, brown 

10.5 

20. O 

Klohn Leonoff Consultants  Ltd. 



O 

20 

I 

. o 1  

3 - 188 

TEST HOLE LOGS 

SOURCE No. 5: 

O 
1 .O 

3.5 

10.0 

12.0 

16.0 

20. O 

O 1  O 

- 3 . 0  

8.0 
- 10.0 

14.0' 14.0 

S I L T  - organic 
S I L T  - some sand,  trace  clay, ice inclusions 

to 1"-25% by vol urne 

GRAVEL - some sand, trace clay, well graded, 
brown, ice  inclusions 5% by volume 

CLAY - trace  gravel,  medium  plastic, grey 

GRAVEL - little  clay,  trace  sapd,  organic 

CLAY - grey 
inclusians 

P E A T  

S I L T  - organic  specks, ice lenses to 1" 

GRAVEL - some sand, trace silt 

CLAY - srne  silt, some f i n e  sand,  grey, ice 
inclusions 20% by volume 

Klohn Leonoff Consultanta Ltd. 



TEST HOLE LOGS 
SOURCE No, 3 

3 - l b 9  

I O' 

l5.0' 

3 - 190 

O' 

16.0' 

SILT - o r g a n i c  
S I  LT - ice l enses   t o  &'I 

- 21.0 

GRAVEL - some sand, t r a c e   s i l t ,   t r a c e   c l a y ,  
s t ra t i f i ed ,   we l l   g raded ,   rounded ,  
brown t o  8'- grey  below 8', i c e  
i n c l u s i o n s  t o  3" 

CLAY - grey 
25.0 

O 
o. 5 

7.0 

15.0 

23. O 

26. O 

SILT - o r g a n i c  

SAND - t r a c e   f i n e   g r a v e l ,   t r a c e  s i l t ,  t race  
c l a y ,  brown, ice  i n c l u s i o n s  5% by  volume 

SAND AND GRAVEL - t r a c e   s i l t ,   t r a c e   c l a y ,  
t race  cobbles,   wel l   graded,  
i c e   i n c l u s i o n s  5% by  volume 

GRAVEL - some sand, t r a c e   s i l t ,   t r a c e   c l a y ,  
i c e   c o a t i n g s  E i n c l u s i o n s  

CLAY - high p l a s t i c ,   g r e y  

Klohn Leonoff Consultants Md. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 3 - 189 

GRAIN SIZE DISTRIBUTION 

.. 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 4l-6' 5.5% 
Depth 12'-14'  6.7% 
Depth 22 ' -24 '  18.7% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 3 

3 - 191 

3 - 192 

O 
SILT - organic, ice inclusions 40% by volume 

5.0 
6.5 
8. O 

17.0 

20.0 

O' 
1 .O 

26. O 

32. O 

40. O 

SAND - coal & organic specks 

GRAVEL - some sand, trace silt 

SAND - trace silt, trace fine  gravel, 
ice inclusions 20% by volume 

CLAY - trace silt, grey 

SILT - organics 

GRAVEL - some sand, trace silt, well graded,  
brown 

SAND - some silt, trace  clay, brown, i ce  
inclusions 20% by volume 

CLAY - trace gravel, trace sands t r a c e  s i  1 t ,  
laminated, grey 

Klohn Leonoff Consultants  Ltd. 



3 - 193 

O' 

0.0' 

3 - 194 
O' 

30.0' 

1 be 

TEST HOLE LOGS 

SOURCE No. 3 

O 
1 .O 

6.0 

23. O 

30. O 

U 

o. 5 
2.5 

2,  O 

4.0 

28. O 
30. O 

P E A T  

GRAVEL - and sand, little s i l t ,  trace clay 

GRAVEL - and sand, trace silt, well graded, 
brown, ice inclusions to 1/8"-lO% 
by volume 

CLAY - some fine  sand, trace silt, grey 

PEAT 
S I L T  - some fine  sand, trace clay, ice 

inclusions  to 1" 

GRAVEL - some sand,  trace silt, well graded, 
brown, ice inclusions 10% by volume 

CLAY - little sand, trace silt 

SAND - some silt, little  clay,  fine  uniform 
gradation, grey  

CLAY - little sand, trace silt 
Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLEœSOURCE NO. 3 - 193 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE b R S E l  MEDIUM I FINE 1 SILT OR CLAY 

SIEVE SIZES 

1 0 0  10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 2 ' - 4 '  11.3% 
Depth 1 2 ' - 1 4 '  5.5% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 3 

3 - 195 
O '  

0.0' 

1 

O '  

0.0' 

O 
O. 5 

12.0 

22.0 

SILT - organic 

SILT - some sand,  trace  clay,  wood chips,  
organic  laminations, grey 

GRAVEL - and sand, trace  silt, t race clay, 
ice inclusions 15% by volume 

CLAY - high  plastic,  black 

30.  O 

O 
O *  5 P €AT 

SILT - some sand,  organic  laminations, grey 

- 7.5 
GRAVEL - some sand,  trace  clay,  trace  silt, 

well graded, grey, ice inclusions 
to 1/8"-15% by volume 

19.0 

SILT AND SAND 

25.0 

CLAY - high  plastic, black 
30.  O 
Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 3 - 1% 
GRAIN SIZE DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 12'-14'  7.6% 

Klohn Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 3 

3 - 197 
O 
o. 5 

5.0 

10.0 

14.0 

3 - 198 

3 - 199 

O' 

14.0' 

O 
0.5 
2.5 

8.0 

SILT - o r g a n i c  

SILT - t r a c e   f i n e  sand, t r a c e   c l a y  

GRAVEL - some sand, l i t t l e  s i l t ,  t r a c e   c l a y ,  
s t a r t  i E ied,   grey 

SILT - grey 

PEAT 

SILT - some sand,  grey 

GRAVEL - some sand, l i t t l e   s i l t   i n   l a y e r s ,  
t r a c e  c l a y ,  t race   cobb les ,   in te rbedde 
rounded,   i ce   inc lus ions  10%  by  volume 

CLAY - t r a c e   f i n e  sand, t r a c e   s i l t ,   o r g a n i c  
l am ina t ipns ,   i ce   l enses  E i n c l u s i o n s  
t o  t" -20% by   vo l  urne 

20. O 

O 
o. 5 
1.5 

PEAT 
SILT - some f i n e  sand,  grey 

GRAVEL - some sand, t r a c e   c l a y ,   t r a c e   s i l t ,  
wel l   graded,   brown,   ice  inc lus ions 

10.0 
CLAY - some f.ine sand, l i t t l e   s i l t ,   g r e y  

14.0 

Klohn Loonoft Consultants Lid. 



I 
1 
I 
I 
1 

t 
I 
I 
I 
I 

TEST HOLE LOQS 

SOURCE No. 3 

3 - 200 

3 - 201 

1 
1 
1 
I 

O' 

30.0' 

O 

3.0 

9.  O 
10.5 

12.0 

20. O 

O 
o. 5 

8. O 

23.0 

26. O 

SILT - o r g a n i c ,   i c e   i n c l u s i o n s  t o  
vo 1 urne 

SILT - t r a c e  f i n e  sand, t r a c e   c l a y  
laminat ions ,   g rey  

1"-40% by 

I ,  o r g a n i c  

SAND - some f i n e   g r a v e l ,   t r a c e   s i l t ,  
GRAVEL - some sand, t r a c e   s i l t  

CLAY - and s i l t ,   l i t t l e   f i n e  sand, i c e  
i n c l u s i o n s  20%  by  volume 

PEAT 

SAND - some s i l t ,  trace c l a y ,   t r a c e   g r a v e l ,  
s t r a t i f i e d ,   c l e a n   b e l o w  4 '  

GRAVEL - some sand, t r a c e   s i l t ,  we 
brown, i c e   i n c l u s i o n s  10% 

SAND - l i t t l e   s i l t ,   t r a c e   c l a y  

1 1  graded, 
by v o l  Ume 

CLAY - t r a c e   s i l t ,   t r a c e   f i n e  sand, h i g h  
p l a s t i c ,  grey 

30. O 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 
SOURCE No. 3 

3 - 202 

O '  

0.0' 

3 - 280 

O 
0.5 

8.5 

28. O 
30. O 

SILT - organic 

SILT - l i t t l e   f i n e  sand, t race  c lay ,   grey 
ice  inclusions 40% by volume 

GRAVEL - some sand,  trace s i l t ,  t race   c lay ,  
ice  inclusions 

CLAY 

GRAVEL - some f i n e  sand, t race  s i l t ,  gap- 
graded,  clean 

S o i l   p r o f i l e  logged  from  bank  exposure. 

I 
Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 3 - 280 

GRAIN SIZE DISTRIBUTION 

IO I, O o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LLlMETRES 

MOISTURE CONTENT 

Klohn Leonoff Consultants Ltd. 



PARSONS LAKE 
SOURCE No. 4 

LAND FORM AND LQCAT I ON : A h igh  t e r r a c e  located 5 miles southeast of 

Parsons Lake and 2 miles west  o f  Eskimo Lakes, 

MATER I AL: GRAVEL AND  SAND - t r a c e  s i  I t .  

VOLUME: 200,000 cub i c yard S. 

CONCLUSION: Source i s  recommended as a low priority d e v e l -  

opment  because of thickness o f  overburden and 

l i m i t e d  volume o f  usable material, 



SOURCE DESCRIPTION 

The S O U T C ~  is an upper  fluvial terrace located on the upland north of Source 
9 and 

f e e t  

southwest o f  Source 3 .  The terrace i s  rough ly  rectangular, about 1 O00 



-2- 

The overburden  materials  range  in  thickness  from 3.5 f e e t  near  the banks t o  

9.5 feet   far ther  in land,  averaging  about 6 t o  7 feet .  The moisture  content 

of   the s i l t  overburden  mater ia l   var ies  f rom 17.5 t o  38.9%, averaging  about 27%. 
Ground i c e   l a y e r s   a r e   p r e s e n t   i n   t h e   o r g a n i c   s i l t  and peat  stratum a t  shal low 

depths.  Test  Hole 89, d r i l l e d   i n   t h e   i c e  wedge polygonal  ground  immediately- 

n o r t h  of  the  source  encountered 14 f e e t   o f  peat,  ice and s i  It. 

The overburden  mater ia ls  are  under la in  by a sequence o f  interbedded  gravels 

and  sands. The gravel  stratum  varies  between 6 and 18 fee t   in   th ickness ,  , 

Sand layers  1 t o  3 feet   in   th ' ickness  are  present   wi th in   the  gravel   s t ra tum. 

The average  thickness o f  the  gravel   stratum i s  about 15 fee t .  The upper 5 
fee t   o f   g rave l   i s   genera l l y   we l l  graded,  and coarser  than  the  underlying  mat- 

e r i a l s ,  w i th  an ice  content  of 5 t o  10% by volume. A t  depth,   the  f iner   gravel  

mater ia l   con ta ins  more sand than above and has an ice  content  of 15 t o  20% by 

vo l  urne 

The mois tu re   con ten t   o f   the  sand  and grave l   mater ia l   var ies  from 5.5 t o  18.3%, 
averaging  about 11%. 

The granular  stratum  is  under la in  by  massive  ice  up t o  17 f e e t   t h i c k ,  and grey 

ice- r i ch   laminated   s i l t s .  The mois ture  content  o f  t h e   s i l t  i s  about 28% to  34%, 
however, i c e  inclusions and lenses up t o  50% by volume were observed i n   t h e  

s i  1 t mater ia l .  

The volume o f  gravel  material  which  can  be removed from  th is  source  has been 

ca l cu la ted   a t   abou t  200,000 cub ic   yards ,   Th is   i s  based  on an average  thickness 

o f  g r a v e l   o f  15 fee t .  The volume of  overburden  which  must be removed has been 

ca l cu la ted   a t   abou t  90,000 cubic  yards, and i s  based on an  average  thickness of 

6 feet. 

CONCLUSIONS 

This  source  should be considered as  a low p r i o r i t y  development a f t e r   d e p l e t i o n  

o f  Sources 1, 2, and 3.  This  i s  due to   t he  volume of  overburden  which must be 

removed as compared t o   t h e   l i m i t e d   q u a n t i t y  o f  g rave l   ava i lab le .  

Klohn Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 
SOURCE No. 4 

4 - 67 

O' 

38.0' 

vx 

vx,  vs 
I/ 

I 

ICE 

O 
0.5 

4.5 

15.0 

22.5 

SILT - organic 

SAND - some silt 

GRAVEL - srne sand, t race  silt, i n t e r -  
bedded, s t r a t i f i e d  

GRAVEL AND SAND - t r a c e   s i l t ,   i n t e r b e d d e d  

ICE - w i t h  silt inclusions 

38.0 

1 
I 
1 
I 

Klohn Leonoff Consultants Ltd. 



8 
8 
8 
I 
I 
I 

LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 4 - 67 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 14I-16l 9.3% 
Depth 1 8 ' 4 2 '  14.9% 

Klohn Leonoff Consultants Ltd. 



4 - 68 

O' 

30. O 

4 - 69 

v s  

TEST HOLE LOGS 
SOURCE No. 4 

O 
1 .O 

6.0 

15.0 

,22 .O 

I 30. O 

SILT - organic 
SILT - trace sand, t race gravel, laminated 

GRAVEL - some sand, trace silt, trace cobbles, 
we1 1 graded, clean, stratified 

GRAVEL  AND  SAND - trace silt, interbedded 

ICE - and stratified si It lenses 

O '  S I L T  - organic 
SAND - trace gravel 
ICE - w i t h  soil inclusions 
SILT - and fine sand - 

GRAVEL - and  sand, trace silt, stratified, 
well graded, clean 

GRAVEL AND SAND - trace silt, interbedded 

SILT - ice lenses 50% by volume 
1. 

Klohn  Leonoff  Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 4 - 69 

GRAIN SIZE DISTRIBUTION 

SILT OR CLAY 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 4 ' 4 '  22.8% 
Depth 81-10 '  5.6% 
Depth 16'-18'  10.4% 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 4 

4 - 79 
O '  

30.0 

PEAT 

SILT - and clay, ice lenses 30% by  volurne 

SILT - and c l a y  

vs GRAVEL - some sand, trace silt, brown, ice 
inclusions 10% by volume 

1 5 , O  

SAND - some gravel, trace silt, stratified, 
grey, ice inclusions 10% by volume 

23 .O 

I I ICE 
ICE - with soil inclusions 

I '  I L -  27.0 

30.0 SILT - some clay, trace sand, ice inclusions 
20% by volume 

O' 

28, 

O 
0.5 
3*5 

15.5 

22.0 
23.0 
24,O 

28.0 

PEAT 

SILT - srne clay, 1 ittle  sand 

vx,  vs GRAVEL - some sand, trace silt, stratified, 
brown to 8 ' ,  grey below 8', ice 
inclusions 10% by volume 

SAND - some gravel, trace silt, interbedded, 
ice inclusions 15% by volume 

SILT - srne fine sand, trace clay 
I CE 

vx,  vs 

Nbe I- 

SILT - and clay, grey 
O 

Klohn  Leonoff  Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 4 - 79 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 2 I - 4 '  26.4% 
Depth 6 l - 8 '  7.4% 
Depth  10'-12' 5.5% 
Depth 16'-18'  9.8% 
Depth  20'-22' 15.1% 
Depth 28'-30' 28.0% 

Klohn  Loonoff  Consultants Ltd. 



O' 

28. 

4 - 82 
O' 

I CE 

29.0' 

TEST HOLE LOGS 

SOURCE No. 4 

. O  
0 - 3  
2.0 
4.0 

8.0 

SILT - organic 
SlLT - some gravel,  little sand 
ICE - with soil inclusions 

SILT - little  fine  sand,  brown 

GRAVEL - and sand,  trace  silt,  trace 
cobbles,  interbedded,  stratified, ice 
inclusions 10% by volume 

23.0 

SILT - some fine  sand,  trace  clay 
28.0 

MO I STURE CONTENT - depth - 4' - 8' 34.2% - depth - 12' - 16' 6.0% - depth - 20' - 22' 7.1% - depth - 23' - 28' 29.4% 
O SILT - organic 
O. 5 SILT - and gravel,  little  sand,  organic  specks 
2. O I CE 
3 . 0  

SlLT - trace  fine sand 

7.0 

GRAVEL - some  sand,  trace  silt, well 
graded, brown to 12', grey below 1 2 ' ,  
ice inclusions 5% by volume 

16.0 

SAND little  fine  gravel,  stratified, 
grey, ice inclusions 15% by volume 

24.5 
SILT - little  sand,  trace c l a y  

29. O 

Klohn Leonoff Consultants Ltd. 



4 - 83 

4 - 84 
0' 

I O '  

O' 

TEST HOLE LOGS 

SOURCE No. 4 

* o. 
O ..7 

4.0 
5.0 

9.5 

SlLJ - organic 
GRAVEL r some s t l  t r  trace sand 
[CE - wi th  sot1 tnclusions 
S[LT - little  fine sand, wood chips,  

lamtnated 

SAND - and grayel , trace s i l  t , 
wood specks,  stratified, Logged 
hy dri:ll actton below 12 feet. 

24. O 

S ILJ 
28. O 

8.0 

SI'LJ - organic 
GRAVEL - some s i l t ,  some fine sand 
I C E  - with soil inclusions 
SILT - some fine  sand,  trace  clay, 

brown 

GRAVEL AND SAND c. trace s i  1 t strat i f  i,ed , 
Interbedded, 

14.0 

Hole  terminated at 14 feet  due to sloughing. 

Klohn Leonoff Consultants Ltd. 



4 - 85 

TEST HOLE LOGS 
SOURCE NO. 4. 

. O '  S I L T  - organic 
0.7' 

- 4.5' 
6.0' 

GRAVEL - and  sand,  little s i l t ,  brown 

S I L T  - trace  gravel,  trace  sand 
vx GRAVEL - and  sand,  trace  silt, well 

graded , brown 
1 1  .O' 

vx ,vs  GRAVEL  AND  SAND - trace s i l t ,  stratified, 
interbedded,  ice  inclusions 

16.0' 15% by volume 

I C E  

- 33. O '  

1 be 

40.0' 

ICE - w i t h  soil  inclusions 

S I L T  - and  clay,  little  sand,  laminated, 
grey 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 4 - 85 

GRAIN SIZE DISTRIBUTION 

IO 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 2l-4' 5.8% 
Depth 4.5'-6' 17.2% 
Depth 6' -8 '  9 .O% 
Depth 10'-12'  10.0% 
Depth 12'-14' 18.3% 

Klohn Leonoff Conoultcrnts Ltd. 



TEST HOLE LOGS 

SOURCE No. 4 

4 - 86 

O' 

30. O 

4 a7 

O 

29 

I 

.O' 

'I 

. Q  
o. 5 

Nbn 

6.0 

Y s  ,vx 

SAND AND SrLJ laminated 

- 14.0 

I CE 

GRAYEL AND SAND r: little s i l t ,  stratified, 
interb-edded, ice lenses 15% 
by vo 1 urne 

S ILf  - some  fine  sand, coal & wood specks, 
îce lenses 20% by volume 

ICE w i t h  sot1 inclusions 

30. O 

MOISTURE CONTENT - depth - 4' - 6 '  27.8% 
- depth - 6' - 10' 4.5% - depth -18' - 20' 34.2% 

O 
0.5 

6.5 

SILT - organtc 
GRAYEL - some sand, trace silt,  organic 

specks, rounded, well graded 

GRAYEL AND SAND *- little s i l t ,  trace  clay, 
interbedded, stratified, 
ice lenses & inclusions 
10% by volume 

-21. O 

29.0 

SAND c Some silt,  organic laminations, ice 
inclusions 20% by volume 

Klohn Leonoff Consultants  Ltd. 



TEST HOLE LOGS 
SOURCE No. 4 

4 - 88 
O '  

30 ' 

4 - 89 
O '  

14.0' 

4 - 281 

!lllnLI 30.0 28.0 

SlLT 5 organ@ 
SRAYEL - srne sand 
SILT - and ftne sand, ice lenses 50% 

hy vol urne 

SAND and gravel,  trace  silt, trace 
cohbles, s t r a t i f i e d ,  poorly graded 

SAND some tnterhedded gravel, 
1 ittle s i 1  t 

ICE - ui th  soi,] inclusions 

SlLT - trace fine sand, ice lenses 
50% by vol urne 

m 

O 

PEAT - organic, ice inclusions 30% by volume 

- 5.0 
10.5 

14.0 

ICE - with s o i l  inclusions 

SlLT - laminated, ice lenses 25% by volume 

O '  O SILT - organic 
- 2.0 GRAVEL * some sand,  trace s i l t ,  

- 4.0 we1 1 graded 

7.0' 7.G' SAND - some gravel,  trace s i l t ,  gap-graded 

S o i l  profile logged from bank exposure 
Klohn Leonoff Consultants  Ltd. I 



LABORATORY 
TEST DATA 

TESTHOLESOURCE NO. 4 - 88 

GRAIN  SIZE  DISTRIBUTION 

IO 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 4l-61 38.9% 
Depth 81-10' 9.6% 
Ddpth 12"14'  11.6% 
Depth 16'-18'  13.7% 

Klohn Leonoff Consultmts Ltd. 





outwash p l a i n  a t  the nor theast  corner o f  Parsons Lake. It is a long  narraw 

peninsula which j u t s  i n t o  a lake t o  the east .  The upper p a r t  of t h e  kame i s  

grea ter  t h a n  1200 f e e t  long and 200 f e e t  wide. T h e  steep sides of  the kames 

slope a t  

Phato looking west a t  source area,, 

Drainage o f  the kame i s  good, a l t h o u g h  i c e - r i c h  topstraturn materials were 



- 2 -  

Test  Holes 112 and 113  encountered 3 to 4 fee t   o f   ove rbu rden   ove r l y ing   c lean  

wel l -graded  gravel   to  a maximum depth o f  55 fee t .  Zones o f  ground  ice up t o  

7 fee t   i n   t h i ckness  and s i l t   l a y e r s  up to  3 f e e t   t h i c k  were  encountered i n  

the  gravel  stratum.  Test  Holes 114 and 115 showed s i l t ,  sand, th in ,   g rave l  

layers  and i ce  up t o   t h e  22 foot  depth. The mois ture of the  overburden 

mater ia ls ,   g rave l  and s i l t   a r e  about 25%, 6%, and 33% respec t ive ly .  

S ieve  analys is  on mater ia l   f rom a p i t  face  exposure  (Test  Hole 283) showed 

the   mater ia l   i s   we l l -g raded  g rave l  and sand w i t h  a t r a c e   o f   s i l t  and of cobbles 

t o  9 inches i n   s i z e .  

The volume o f   r e c o v e r a b l e   m a t e r i a l   i n   t h i s   s o u r c e   i s   e s t i m a t e d   t o  a minimum 

of  40,000 cubic  yards,   This  is   based on e x t e n d i n g   t h e   e x i s t i n g   p i t   a b o u t  

400 f e e t  to the  east   over  a 200 foo t   w id th  and removing  about 15 f e e t   o f  

gravel  . 
CONCLUSIONS 

This  source i s   n o t  recommended f o r  development on a l a r g e  scale due t o   t h e  

deep overburden a t   t h e   e a s t  end o f  the  source and the  ground i ce which i s 

present   wi th in   the  gravel   s t ra tum.  A lso,   the  mater ia ls   in  a kame a r e   l i k e l y  

t o  b e   e x t r e m e l y   v a r i a b l e   w i t h   l i m i t e d   l a t e r a l   c o n t i n u i t y  between t h e   t h i c k  

gravel  zones. A d d i t i o n a l   d r i  1 1  ing  would be requ i red   to   de termine   the   la te ra l  

extent   o f   the  th ick  gravel   tones  ad jacent   to   Test   Holes 112 and 113. We 

consider  that   th is  source  should  cont inue to  be developed f o r   l o c a l   p r o j e c t s  

r e q u i r i n g  a l i m i t e d   q u a n t i t y   o f  good q u a l i t y   g r a n u l a r   m a t e r i a l .  

Based on the  test   ho le  in format ion  avai lab le,   the  development  o f  the  source 

should be l i m i t e d   t o  an area  which  extends not  fu r ther   than 400 fee t   eas t  

o f   t h e   e x i s t i n g   p i t  face. 

A f te r   dep le t i on   o f   t he   g rave l   ma te r ia l s ,   i ce   r i ch   so i l   uncovered   du r ing   t he  

p i t   o p e r a t i o n s   s h o u l d  be protected w i t h  an i n s u l a t i n g   l a y e r   t o   p r e v e n t  

continued  thawing. A l l  s i d e  slopes  should be graded t o  a un i form  s lope upon 

completion o f  the  development, 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No, 5 
c ,  112 

O' O 
1 * O  

4,O 

23.5 

I CE 

vx 

5500 

vs 

60. O 

SILT - organic 

SILT - ice  inclusions 30% by volume 

GRAVEL - and  sand, t r a c e  s i  1 t t race  
cobbles,  well  graded, brown, 
c lean ,   i ce   inc lus ions   to  1 "  
below 18' 

I C E  

SILT - t r a c e   f i n e  sand, ice   inc lusions 
40% by volume 

ICE - w i t h  soi l   inc lusions 

GRAVEL - some sand, t r a c e   s i l t ,   w e l l  
graded,  ice  inclusions 20% by 
vo 1 urne 

SILT AND SAND - ice  lenses 40% by volume 

MOISTURE  CONTENT - depth - 1 '  - 4 '  24.2% 
- depth  -12' - 16'  5.8% 
- depth -27 '  - 30' 32 .4% 
- depth -40' - 4 5 '  7.4% 
- depth - 5 5 '  - 60' 3 3 . 4 %  

Klohn  Leonoff Consultants Ltd. 



TEST HOLE LOGS 
SOURCE No. 5 

5 - 113 

O '  

44.0 

O 
1.5 

I I ICE 

vc 

2.0 

19.5 

I I ICE  
" 

38.5 

44, O 

P EAT 
ICE - w i t h  soi l   inc lusions 

GRAVEL - some sand, t race  cobbles, 
t race  s i l t ,  ice coatings and 
inclusions 

ICE - with   gravel   inc lusions 

GRAVEL 7 some sand, t r a c e   s i l t ,   i c e  

SILT 

GRAVEL - srne sand, t r a c e   s i  1 t 

ICE - w i t h  soil inclusions 

inclusions 25% by volume 

GRAVEL - srne sand, t r a c e   s i l t  

Klohn Leonoff  Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No, 5 

5 - 114 

O '  

28, O 

O 
1 .O 

6.0 

-1 4. O 

28,O 

5 * 115 

O 
1 .O 

v x  , 

vx 

vs 

8.5 

-11.0 

I ICE 
16.0 
17.0 

7 2 . 0  

3 0 .  O 

34.0 

PEAT 

SILT AND ICE 

SAND - trace s i l t ,  ice i nc lus ions  15%; by 
vo 1 urne 

GRAVEL - some sand, trace s i l t ,  interbedded 
i ce   i nc lus ions  to 1" - 30% by 
vo 1 urne 

P EAT 

SILT - some f i n e  sand, t race  gravel, i c e  
inc lus ions  40% by  volume 

GRAVEL - some sand, trace s i l t  

I CE 

GRAVEL 

SILT - some sand, t race  c lay,   grey 

GRAVEL - some sand, l i t t l e   s i l t ,   i n t e r -  
bedded, i ce   i nc lus ions  10% by 
vo  1 urne 

SAND - t r a c e   s i l t ,   t r a c e   f i n e   g r a v e l ,   c l e a n  

Klohn Leonoff Consultants  Ltd. 



TEST HOLE LOGS 
SOURCE No. 5 

5 - 283 
O' O 

4.01 4. O 

GRAVEL - and sand, t race  s i  It, t r ace  
cobbles,  well graded, clean, 
rounded to  sub-angular 

I 
Klohn  Leonoff  Consultents  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 5 - 283 

GRAIN SIZE DISTRIBUTION 

10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

PETROGRAPHIC ANALYSIS 

Depth 0'-4' 
Quartz i te 39 % 
Sands tone 26% 
Chert 16% 
L i mes tone 12% 
Gran i t e  5% " 

Quartz 2% 
Total 100% 

- 

Klohn Leonoff  Consultants Ltd. 



p l a i n  located 1 m i l e  e a s t  o f  the northeast 

corner o f  Parsons Lakc, 

MATER I AL : GRAVEL - a n d   s a n d ,  trace s i  1 t 

VOLUME: 10,000 cubic y a r d s ,  

CONCLUS I ON: T h i s  source has been partially d e v e l o p e d .  

Continued development o f  t h i s  Source can s u p p l y  

local p r o j e c t s  w i t h  a limited q u a n t i t y  of good 

q u a l i t y  material, 



SOURCE DESGR I PTION 

T h i s  S Q U T C ~  i s  a conspicuous steep sided kame knoll. T h e  northwest side o f  

the kame i s  a b o u t  140 fee t  above the valley f loor  and slapes steeply a t  1 

horizontal on 1  vertical^. A b e n c h  about 100 fee t  wide  surrounds a large 

portion of the kame, 50 t a  70 feet belaw t h e  kame topo On the  eas t  t h e  bench  

slopes a t  a b o u t  3 h a r i t o n t a l   t o  1 v e r t i c a l  t o  a lake, The kame top itself i s  



- 2 -  

The d r i  1 1  data  indicates  the  subsoi 1s on  the benches adjacent   to   the main k n o l l  

a r e ' h i g h l y   v a r i a b l e .  No d r i l l   h o l e  was placed  on  top of t he  main k n o l l  because 

i t  cou ld   no t  be  reached  by  the d r i l l   r i g .  

The mater ia l  as logged from the  slope  exposure i n  Test  Hole 66 i s  clean, f a i r l y  

well-graded sand  and gravel ,  w i t h  a t r ace  of s i l t ,  and a t race  o f   cobbles  to  

1 foot   in  d iameter.   Test  Hole 116, located on the  southern bench (as shown on 

Photo No. 1)  encountered 8 f e e t   o f   i c e - r i c h  s i l t ,  ove r l y ing  19 f e e t   o f  massive 

ice, a l l  o f  wh ich   over l ie   g rave l  and sand. The ho le  was stopped a t  43 fee t  due 

to  boulders.   Test  Hole 117, located on the   nor thern  bench, encountered 13 fee t  

of  clean  gravel w i t h  some sand over ly ing  gravel  and i c e  to  a depth  of 30 feet .  

The moisture  content of the  gravel  varies  between 7 and 11%.  

The estimated volume o f  recoverable  mater ia l   in   th is   source  is   about  10,000 

cubic  yards.   This  f igure i s  based on ex tend ing   t he   ex i s t i ng   p i t   a rea   t o   i nc lude  

the  top  o f   the kame.  The depth of   recovery was es t ima ted   a t  10 t o  20 fee t .  

CONCLUSIONS 

This  source i s   n o t  recommended f o r  development  on a la rge   sca le  due t o   t h e  

deep overburden a t  the  nor th  end o f  the  source and the  ground  ice  which 

i s  present   wi th in   the  gravel   s t ra tum.  A lso,   the  mater ia ls   in  a kame are  

l i k e l y  to be extremely  var iable wi th  l i m i t e d   l a t e r a l   c o n t i n u i t y  between the 

th ick   g rave l  zones. A d d i t i o n a l   d r i l l i n g  would be required  to  determine  the 

l a t e r a l   e x t e n t  o f  the  gravel  zones adjacent  Test  Hole 117. We consider   that  

t h i s  source  should  continue  to be developed f o r   l o c a l   p r o j e c t s   r e q u i r i n g  a 

1 im ted   quan t i t y   o f  good qua l i t y   g ranu la r   ma te r ia l .  

Based on  the  test   ho le  in format ion  avai lab le,   the  development   o f   the  source 

should be l im i ted   to   the   s teep  s ided kame area  from  which  material has 

a 1 ready been removed. 

A f te r   dep le t i on  o f  the  gravel   mater ia ls ,  any i c e   r i c h   s o i l  uncovered  during 

the p i t   ope ra t i ons   shou ld  be p ro tec ted   w i th  an i nsu la t i ng   l aye r   t o   p reven t  

continued  thawing. The p i t  area  should be graded t o  a uniform  s lope upon 

completion o f   t h e  development. 

Klohn Leonoff Consultants Itd. 



TEST HOLE LOGS 

SOURCE No. 6 

6 - 116 

O 

V S  

I C E  

Vx 

vx 

vx 

P EAT 

S I L T  AND  ICE - t race  gravel  

I C E  - with  gravel   inclusions 

- 27.0 
GRAVEL - some sand, t race  s i l t ,  

SAND - trace s i l t ,  clean 33.5 
- 31.0 rounded, brown 

GRAVEL - some sand, t race  s i  1 t ,  
rounded, ice  inclusions 
10% by volume 

43 .O 

MOISTURE CONTENT - depth 2 '  9 8 '  31.5% 
- depth 27 '  - 30' 11.0% 

- depth 3 1 '  - 3 3 '  21.5% 

- depth 3 5 '  - 40' 7.4% 
Hole stopped a t  43 '  on boulders. 

Klohn Leonoff  Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 

6 - 117 

6 - 66 

O' 

20.0' 

vx 

I C E  

vx 

O 
0.5 

13.0 

15.0 

22,o 

I I ICE 
27.0 

30.0 

O' 

20.0 

SILT 

GRAVEL - some sand, t r a c e   s i l t ,   w e l l  
graded,  clean,  brown 

I C E  

GRAVEL - some sand, t r a c e   s i l t ,  i ce  
i nc lus ions  20% by volume 

ICE 

GRAVEL AND ICE 

GRAVEL - and sand, t r a c e   s i l t ,   t r a c e  
cobbles, clean,  well   graded 

Soi 1 p r o f  i l e  logged from excavation  exposure 

Klohn  Leonoff  Consultnnts  Ltd. 
I 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 6 - 66 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE I FINE m R S E l  MEDIUM I FINE i SILT OR CLAY 

SIEVE SIZES 

IO 1.0 o. I 0.01 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Klohn Leonoff Consultants Ltd. 





SOURCE DESCRIPTION 

The source  area i s  a l ow- l y ing   t h ree   l eve l   f l uv ia l   t e r race   ad jacen t  t o  the 

stream  which  f lows  eastward  into Eskimo  Lakes. The la rge  low te r race  on the  

west  t rends  general ly  north-south and is   rough ly  1400 feet  long  by 600 feet 

wide. The second te r race   i s   abou t  5 t o  15 feet   h igher   than  the  wester ly  

te r race  and trends  generally  east-west,  measuring  roughly 1600 f ee t   l ong  by 

500 f e e t  wide. The t h i r d  and smal les t   te r race  i s  s i t ua ted  on the  east and 

i s   r o u g h l y  700 feet square. 

The f l a t - l y i n g   t e r r a c e   a r e a s   a r e   f a i r l y   w e l l   d r a i n e d ,   w i t h  a few s m a l l  drainage 

gul leys  t rending  souther ly .  Ground i c e  was encountered i n   t h e  near  surface 

s o i l s  of some d r i l l  holes.   Faint   ice wedge polygonal   pat terns  are also  appar- 

e n t   i n  some areas o f  the  terrace. 

MATER1 ALS AND QUANT IT  I ES 

A t o t a l   o f  20 ho les were d r i l l e d  and 1 bank  exposure  logged in   the  source  areas 

The soil s t ra ta   under l y ing  the source   a re   re la t i ve ly   un i fo rm  a l though  the   th ick -  

ness o f   the   usab le   mater ia l  and îce cond i t ions   a re  more va f iab le .  

The overburden  consists of organic s i l t ,  sands  and peat. The thickness  of 

th is   tops t ra tum  var ies  between 1 and 8 f e e t  and averages 6 feet  over  the  source 

a rea 

The overburden i s   under la in   by  a gravel   s t ra tum  which  var ies  in   th ickness  f rom 

1 t o  15 f e e t  and averages 7 feet .  The mo is tu re   con ten t   i n   t he   g rave l  samples 

tested  var ies  f rom 2,8 t o  7.0%, averaging  about 5%. The m a t e r i a l   i s  a s l i g h t l y  

s t r a t i f i e d ,   f a i r l y   w e l l  graded, gravel  and sand, w i t h  a t race  o f  s i l t ,  and 

cobbles  near  the base of   the  s t ra tum. The ice   con ten t  of the   g rave l   mater ia l  

appears t o  range  from  about 5 t o  20% by volume, averaging  about 10%. The i c e  

general ly  occurs as inc lus ions,  and less f r equen t l y  as s t r a t i f i e d  lenses. 

The gravel   stratum i s  under la in  by a succession o f  laminated,  dark  grey s i l t s  

and f i n e  sands. The mois ture  content  o f  t he  samples tested  var ies  f rom 14.9 
t o  27,1%, and averages  about 22%. I c e   i n   t h i s   m a t e r i a l   i s   u s u a l l y   n o n - v i s i b l e  

and f requen t l y   we l l  bonded. 

The volume o f  g rave l   ma te r ia l   i n   t h i s   sou rce  was no t   ca l cu la ted  due t o   i n s u f f -  

i c i e n t   d r i l l  holes. 
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CONCLUS IONS 

On the  basis of the dr i l l   hole  information  avai lable,   the development of t h i s  

source does not appear to  be feasible,  The depth of overburden  which must be 

removed i s  excessive compared t o  the volume of gravel which i s  present. 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 7 

7 - 129 

O' 

25.0 

7 - 130 

ICE 

I I ICE 

vx 

O 
0.5 

5.0 
6.0 

12.0 

25.0 

7 - 131 
O' C 

1 .O 

10.5 

14.0 

SILT - organic 
ICE - clear 
GRAVEL - some sand 

ICE - with  sand  inclusions 

SILT AND SAND grey, ice inclusions 
to 1 /4" 30% by volume 

SILT - organic 
SILT - some fine sand 

GRAVEL - little  sand,  trace silt, 
cobble layer at 8', well 
g raded , brown 

SILT AND SAND - laminated,  grey 

SILT - and sand, organic 

GRAVEL - little  sand,  trace  silt,  cobble 
layer at 9 ' ,  well  graded,  brown 
ice  lenses to 1 "  - 5% by vol urne 

SAND - Srne silt, fine  uniform  gradation,  grey 
Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLESOURCE NO. 7 - 130 

GRAIN SIZE DISTRIBUTION 

MOISTURE CONTENT 

Depth 1 l -g '  4.6% 

I,O o. i 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

Klohn Leonoff Consultants Ltd. 



7 - 132 
O' 

30. O' 

7 - 133 

SO URCE No. 7 - t . 5  SILT - organic 

5.0 
SILT - some  fine sand 

GRAVEL - little  sand, trace silt, cobble 
O 

layer at 12', well graded,  brown, 
ice inclusions to 1/2" - 5% by 3 13.0 vo 1 Ume 

Nbe SILT - srne fine sand, grey 

30.0 

O 
0.5 

SILT - organic 
SAND - little  silt VX 

5.5 

vx GRAVEL - some sand, trace  silt, well graded, 
brown, ice inclusions 5% by volume 

12.0 

vx SILT - trace  fine sand, trace  clay,  grey 

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 7 - 133 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND > 

COARSE I FINE ~ R S E ~  MEDIUM I FINE SILT OR CLAY 
SIEVE SIZES 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 81-10'  7.0% 
Depth 14 ' -16 '  27.1% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 
SOURCE No. 7 

7 - 134 

O '  

25 .O 

7 - 135 

SILT - 
GRAVEL 

organ Tc 

- some sand, t r a c é   s i l t ,   w e l l  
graded, brown, i ce   i nc lus ions  
5% by volume 

SAND *I l i t t l e  s i l t ,  t r ace   c lay ,  f i n e  
unlform  gradat ion,  ice i nc lus ions  
10% by volume 

O '  

14.0 

O 
0.4 

14.0 

SILT - orggnic  
SAND - t race  s i l t ,  f i n e  

SILT - lamiriated,  grey 

GRAVEL - some sand, t race  s i l t ,  brown 

SILT - organic  laminat ions,  wood chips 
GRAVEL - l i t t l e  sand, trace  cobbles, 

t race  s i l t ,  brown 

SAND - l i t t l e   s i l t ,   t r a c e   c l a y ,  f ine  

I 
1 
I 
t 
I 
1 
1 
X 
I 
t 
8 
I 
I 
1 
8 
1 
1 
I 
I 

Klohn Leonoff Consultants  Ltd. 



7 -  136 

O' 

7 - 137 
O' 

25.0' 

TEST HOLE LOGS 

SOURCE No. 7 

O 

3.0 

9.5 
11.0 

13.0 

O 

6.0 

16.5 

25.0 

SILT - organic 

GRAVEL - little  sand,  trace silt, well 
graded,  brown, ice inclusions 
to 1/2" - 15% by volume 

S I L T  - some sand, wood specks 
GRAVEL - little  sand,  trace silt, trace 

cobb 1 es 

SILT AND SAND - laminated,  grey,  ice 
1 enses to 1" 

GRAVEL - little sand, trace  silt,  trace 
boulders,  brown, ice lenses  to 
1/2" - 15% by volume 

SILT - some fine  sand,  laminated,  grey 

Klohn Leonoff Consultants Ltd. 



7 - 138 

O' 

25 .O 

7 - 138A 

TEST HOLE LOGS 

SOURCE No. 7 

S I L T  - organ ic  

2.0 SAND 

GRAVEL - l i t t l e  sand, t race s i l t ,  
cobble  layer a t  15',well  graded, 
rounded,  brown,ice  inclusions 
5% by vol urne 

SILT - some f i n e  sand, l i t t l e   c l a y ,   g r e y  

O' O 
007 

6 .O 

11.0 

14.0  14.0 

7 - 139 

O' 

14.0 

O 
1 .O 

5.5 

12.0 

14.0 

SILT - organ ic  

S I L T  - some f i n e  sand 

GRAVEL - some sand, t r a c e   s i l t ,   t r a c e  
cobbles,   ice  inc lus ions 10% by 
vo 1 urne 

S I L T  - some f i n e  sand, laminated 

S I L T  - organic  

I C E - w i t h  s i l t   i n c l u s i o n s  

GRAVEL - some sand, t r a c e   s i l t ,   w e l l  
graded, brown, i ce   i nc lus ions  
5% by vol ume 

SAND - some s i l t ,  f i n e   u n i f o r m   g r a d a t i o n  

Klohn Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLESOURCE NO. 7 - 138 

GRAIN SIZE OlSTRlBUTlON 

GRAVtL I SAND 
COARSE I FINE b E l  MEDIUM I FINE 1 SILT OR CLAY 

SIEVE SIZES 

MOISTURE CONTENT- 

1. O o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

Depth 6 l -8 '  2.8% 
Depth 18'-25'  14.9% 



TEST HOLE LOGS 

SOURCE No. 7 

7 - 140 

7 - 141 

O '  

7 - 142 

O 
1 .O 

ICE 

- 6.0 
vx 

13.0 

Nbe 

22 .O 

vx 

O 
1 .O 

3.0 
vx 

8.0 

N be 

SILT - organic  

ICE - w i t h   s o i l   i n c l u s i o n s  

GRAVEL - some sand, t r a c e   s i l t ,   w e l l  
graded,  rounded, brown, ice 
i nc lus ions  15% by  volume 

SILT - some f îne sand, grey 

SILT - organic  
SAND - l i t t l e   g r a v e l  

GRAVEL - some sand, t r a c e   s i l t ,   i c e  
inc lus ions  5% by volume 

SILT AND SAND - laminated,  grey 

14.0 

O' O 
0.5 
2.0 

8.5 

14.0' 14.0 

PERT 
SAND - l i t t l e   f i n e   g r a v e l ,   t r a c e  s i l t  

GRAVEL - some sand, t r a c e   s i l t ,   i c e  
inc lus ions  5% by  volume 

SILT AND SAND - f îne, grey 

Klohn  Leonoff  Consultants  Ltd. 



1 
I 
I 
I 
I 
1 
1 
1 
I 
8 
1 
I 
I 
I 
I 
1 
I 
I l 

I 
Klohn  Leonoff  Consultants  Ltd. 
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LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 7 - 142 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Depth 0.5'-2' 16.6% 

Depth 8.5'-10'  23.8% 
Depth 6 l - 8 '  5 0 1 %  



TEST HOLE LOGS 

SOURCE No. 7 

7 - 143 
O' 

5.0' 

7 - 144 
O 
1 .O 

10.0 

14.0 

PEAT 

SAND 

GRAVEL - little sand, trace cobbles, 
trace silt, interbedded, 
rounded, well graded 

SILT AND SAND - trace cobbles 

SILT - organic 

GRAVEL - little sand, trace silt, trace 
cobbles, ice inclusions 10% by 
vo 1 urne 

SILT - some fine sand, trace clay, grey 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 7 

7 - 145 
O 

4,O 

O' 

24.0 

SILT - organic, ice inclusions to 1" 

ICE  - with silt  inclusions 

GRAVEL - some sand, little  silt,  trace clay 
ICE 

: vx 

vx 

8,O 
9.5 

SILT srne fine sand, ice inclusions  25% 
by volume 

24 .O 

7 - 146 
O 

6.5 
8.0 

14.0 

SILT - organic, ice inclusions to 1 "  

GRAVEL- some sand,  trace  silt 

SILT AND SAND 

7 - 147 

O '  O 
1 .O 

9.0 

14,O' 14,O 

SILT - organic 

GRAVEL - little  sand,  trace silt, rounded, 
ice inclusions 5% by volume 

SILT - 1 ittle fine sand, grey  

Klohn Leonoff Consultants Ltd. 



282 

O '  

TEST HOLE LOGS 

SOURCE No. 7 

O 

2.0 

5.0 

Soi 1 p r o f i l e  

SILT - organic 

GRAVEL - little medium sand, 
maximum 5", brown 

1 ogged from bank exposure 

Klohn Leonoff Consultants Ltd. 

t race s i  1 t, 



LOCATION AND LANDFORM: River  terrace located ad jacent  t o  t he  western 

shores o f  Eskimo Lakes, 5 miles southeast  o f  

Parsons take. 

MATERIAL: GRAVEL - and sand, t r ace  s i l t ,  variable. 

VOLUME: 

CONCLUS I ON: 

100,000 c u b i c  ya rds .  

The  underlying  fluvial so i l s  are highly variable. 

The source i s  not recommended f o r  development. 

Klohn Leonoff Consultants Ltd. 



SOURCE DESCRIPTION 

This  source i s  a broad, f l a t - l y i ng   t e r race   l oca ted   ad jacen t   t o   t he   wes te rn  

shores o f   t h e  Eskimo  Lakes. The te r race   i s   about  10 t o  15 fee t  above lake 

leve l .  The te r race  i s  pos t -g lac ia l ,   p robab ly   re la ted   to   the   s t ream  tha t  

f lows  in to   the Eskimo  Lakes immediately  south o f  the  source. 

Drainage o f  the  source i s  f a i r ,  w i t h   v e r y   l i t t l e  ground  ice  encountered i n  

the  near   sur face  so i ls .  The area  displays  widespread  polygonal  ground. 

MATERIALS AND OUANTITIES 

A t o t a l  o f  52 tes t   ho les  were d r i  1 l e d   i n   t h i s  source.  Three  additional  holes 

(Test  Hole 228, 229, and 230) were d r i l l e d   j u s t   n o r t h  o f  the  source and are  

not  covered  by  the a i r  photograph. The o r g a n i c   s i l t  and peat  overburden 

mater ia ls  i s  6 f e e t   o r  less, although  several   test   holes showed pea t   t o  be 

about 10 feet   th ick.   H igh  ice  contents   in   form  of   ice  lenses  are  usual ly  

associated  wi th  these  overburden  peat  soi ls.  The under ly ing  mater ia ls  a re  

va r iab le  and cons is t   o f   in te rbedded sands, s i l t s  and gravels, w i t h  an i ce  

content  est imated  to be  up to  25% by  volume. The moisture  contents o f  the  

sands, s i l t s  and gravel  materials  range between 17 to 25%, 25 t o  35%, and 

6 t o  12% respec t ive ly .  The la rges t  volume o f   g rave l   loca ted   in   th is   source  

i s   c o n f i n e d   t o  a narrow  tone  extending ea5 t and west o f  Test  Holes 223 and 224, 

however, the  overburden i s  up to 10 feet   in   th ickness,  and there i s  l i t t l e  

l a t e r a l   c o n t i n u i t y  between the   g rave l   s t ra tum  in   the   tes t   ho les .  

The estimated volume of   gravel   which  could be removed f rom  th is   area i s  

100,000 cubic  yards based on an average  recovery  depth o f  10 feet .  To ob ta in  

t h i s  volume o f  mater ia l ,  an equ iva len t  volume of s t r i p p i n g  (up to  10 feet )  

Wou1 d have to be removed. 

CONCLUS IONS 

Development o f   th is   source  i s  n o t  recommended because o f   t he   l im i ted  volume o f  

g rave l   ma te r ia l   ava i l ab le  and the  excessive  str ipping  which  must be removed 

t o  expose  the  gravel, 



TEST HOLE LOGS 
SOURCE No. 8 

8 - 203 

8 - 204 

O' 

30.0' 

O 
o. 5 
1 . O  

5.0 
vx 

vx 

10.0 

vx 

SILT - organic 
SILT 

SAND - little silt,  organic laminations 
GRAVEL - some sand, trace silt, trace clay, 

well graded,  grey, ice inclusions 
to Y I -  15% by vol  urne 

SAND - trace s i l t ,  trace  clay, grey 

16.0 

SILT - little fine sand, t race clay, grey Nbe 

- 30.0 

" O 
2.0 

5.0 

8.5 

us ,vx 

us ,vx 

ux 

14.0 
Nbe 

18.0 

N be 

PEAT 

SILT - trace fine sand, organic laminations, 
9 rey 

SAND - some silt,  organic laminations, grey 

GRAVEL - some sand, t race silt, trace clay, 
well graded 

SILT - ice inclusions 25% by volume 

CLAY - trace silt, trace fine sand, laminated, 
b 1 ack 

30. O 
Klohn Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 8 

a - 205 

vx ,vs  

8 - 206 

O' 

14.0' 

8 - 207 
O '  

14. O' 

O 
1 .O PEAT 

SILT - sane clay, little f i n e  sand, 
organic laminations, grey 

30. O 

MO I STURE  CONTENT : -  depth - O' - 1 O' 29.5% 

- depth - 10' - 20' 32.1% 
- depth - 20' - 30' 34.2% 

O 

3.0 

5.0 

7.5 

PEAT 

SILT - trace fine sand, grey 
GRAVEL - some sand, trace silt, trace clay, 

ice  inclusions 10% by volume 
SILT - little fine sand, ice inclusions 25% 

by volume 

14.0 

O 
1 . O  
3 . 0  

6.5 

PEAT 
SILT 

SAND - little fine gravel,  trace silt 

SILT - trace fine sand, grey, ice inclusions 
20% by vol ume .. 

14.0 
Klohn Leonoff Consultants Ltd. 



b - 208 

b - 209 

O' 

14.0' 

8 - 210 

O' 

14.0' 

vx 

vx 

Nbe 

vs ,vx 

TEST HOLE LOGS 

SOURCE No. 8 

O 

PEAT - and s i l t ,  i c e   i n c l u s i o n s   t o  1" 

7.5 

GRAVEL - Some sand, t race  s i l t ,  t race c lay ,  
well   graded,  brown,  ice  inclusions 

13.0 15% by volume 

SILT - some f i n e  sand, t race  c lay,   organic 
laminations,  grey 

20. O 

MO I STURE CONTENT *- depth - O '  - 5' 49.5% 

- depth - 7.5'- 12' 8.9% 
- depth - 15' - 20' 28.5% n 

U 

0.5 PEAT 

S ILT  - and sand, t race  c 
laminations, wood 

14.0 

- 
vs 

O 
O .  5 

6.0 

8. O 

1 ay , organ i c 
specks,  laminated,  grey 

PEAT 

S I L T  - t r a c e   f i n e  sand, grey 

GRAVEL - some sand, t race   c lay  

SILT - l i t t l e   f i n e  sand, grey 

14.0 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 8 

8 - 211 
O '  

20.0' 

a - 212 

O '  

14.0' 

8 - 213 

O' 

14.0' 

O 
O .  5 
2.0 
4. O 
5.5 
6.5 

20. O 

.O 
o. 5 

5.5 
6 .  O 

14.0 

S I L T  - organic 
S I L T  - little fine sand 
GRAVEL - some sand, interbedded 
SILT - little fine sand 
GRAVEL - some  sand, trace silt 

SAND - and silt, trace gravel, coal specks, 
slightly stratified, ice inclusions 
to &"-25% by vol urne 

S I L T  - organic 
SAND - little silt,.fine, brown 
GRAVEL - some  sand, trace silt, grey  

S I L T  - little fine  sand, laminated, grey  

O 
0.5 

3.0 

10.0 
11.0 

SILT - organic 
SAND - organic specks 

SAND  AND S I L T  - laminated, ice inclusions 25% 
by volume 

GRAVEL - some sand,  trace silt, grey 

SILT - little fine sand, grey 
14.0 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 8 

8 - 214 

ti - 215 

O' O 
0 .3  

9.0 

- 11.0 
14.0' 14.0 

8 -  216 

O '  

14.0' 

- 

vx 

O 
0 . 3  

- 6 .  O 

12.5 
14.0 

S I L T  - organic 
GRAVEL - some sand, trace s 

ice inclusions 10% 
ilt, organic specks, 
by volume 

SAND - little silt, laminated, grey 

SILT - organic 
SAND - llttle silt, trace  gravel,  organic 

laminations, brown 

I CE 

S I L T  - trace fine sand,  organic laminations 

S I L T  - organic 

SAND - some f i n e  gravel, trace silt, clean 

SAND  AND FINE GRAVEL - trace silt, stratified, 
interbedded, i c e  
inclusions 25% by volume 

S I L T  - grey 

Klohn Leonoff Conrulhnts Ltd. 



TEST HOLE LOGS 

SOURCE No. 8 

8 - 217 
O '  

14.0' 

ti - 218 

O' 

M 2 5 . 0 1  

8 - 2  19 

O 
0.2 

14.0 

O 
0.3 
2.0 

8.0 

10.5 
11.5 

18.0 
20.0 

25.0 

O 
0.2 
2.5 
4. O 

14.0 

SILT - organic 

SAND - little silt, trace fine gravel, 
slightly laminated 

S I L T  - organic 
SAND - clean, brown 
GRAVEL - and sand, trace silt, clean, well 

graded, ice inclusions 15% by volume ' 

SAND - trace  silt, grey 
GRAVEL - some sand, traçe silt, grey 

SAND - little silt,  fine uniform gradation, 
laminated, grey 

SILT 

CLAY - some silt, ice inclusions 15% by volume 

SILT - organlc 
SAND - trace silt, trace fine gravel, brown 
GRAVEL - some  sand, trace silt, fine, rounded 

SAND - little silt, trace fine gravel, organic 
laminations, ice inclusions 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 
SOURCE No. 8 

b 220 

O' O 
o. 3 

- 8.0 

14.0' 14.0 

S I L T  - organic 

SAND - little silt,  trace  sand,  laminated, 
ice inclusions t o  4'' 

S I L T  - little  fine  sand, grey  

8 - 221 
MOISTURE  CONTENT - depth 2' - 8 '  12.0% 

- depth 8' - 14' 31.1% 

O 
1 .O 

6 .  O 

8.5 

SILT - organic 

S I L T  - organic  laminations, grey 

GRAVEL - some sand,  trace  silt,  trace  cobbles, 

SAND - little  silt,  trace clay 

brown 

11.5 

GRAVEL - some sand,  trace  clay, ice  inclusions 
10% by volume 

17.0 

21 . O  

SAND AND SILT - organic  laminations, wood chips 

GRAVEL - some sand,  trace  silt, ice inclusions 
20% by volume 

28. O 

CLAY - and silt,  trace  fine  sand,  grey 
32. O 

Klohn Leonoff Consultants Ltd. 
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I 
I 
I 
8 
I 
I 
1 
8 
I 
8 
I 
8 
I 
t 
I 
I 
1 

TEST HOLE LOGS 

SOURCE No. 8 

8 - 222 

I O '  

O 

2.5 

6.5 
8.0 

15.0 

26. O 

31 .O 

34. O 

3 6 .  O 

38. O 

44. O 

48.0 

60.0 

PEAT 

SAND - some silt, trace f 
SAND - little silt, trace 

ine gravel , grey 

clay 

GRAVEL - some  sand,  trace silt 
ice inclusions to 4"- 

, i nterbedded, 
15% by volume 

SAND - little fine gravel, trace silt, grey 

GRAVEL  AND SAND - little silt, grey 
SAND - little silt, fine uniform gradation 
GRAVEL - some sand, trace silt, fine 
SAND - little silt 

GRAVEL AND SAND - 

SAND - trace fine 

SAND - and gravel, 
gravel. 

trace silt, fine, ice 
inclusions to &"-15% by volume 

grave  1 

trace silt, fine pea sized 

Klohn  Leonoff  Consultants  Ltd. 



LABORATORY 
TEST DATA 

TESTHOLE-SOURCE NO. 8 - 222 

GRAIN SIZE DISTRIBUTION 

10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE  CONTENT 

Depth 10'-12' 5.5% 
Depth 16'-20'  17.4% 
Depth 38'-44' 16.8% 
Depth 48'-60' 11.6% 

Klohn  Leonoff  Consultants Ltd. 



8 - 223 
O '  

30.01 

vx 

vx 

TEST HOLE LOGS 
SOURCE No. 8 

O 
O. 5 

8.5 
10.0 

14.0 

20. O 

22. O 

25.0 

30. O 

S I L T  - organic 
CLAY - some silt, organic  lapipations, ice  

inclusions 25% by volume 

SILT - some f i n e  sand, some c l a y  

GRAVEL - some sand, trace silt,  stratified 

SAND - and gravel,  trace  silt,  ice 
inclusions to P I  

GRAVEL - some sand, trace 5 

SAND - and  gravel,  trace s i  

S I L T  AND  SAND - organic lam 

I t  

t 

i nations, f i n e  

Klohn Leonoff Consultants Ltd. 



I 
1 
1 
I 
I 
I 
I 

8 - 224 

TEST HOLE LOGS 

SOURCE No. 8 

O 
1 . O  

11.0 

14.0 

13.0 

26. O 

45. O 

SILT - organic 
SILT - some clay, little fine sand, organic 

laminations, grey 

GRAVEL - little sand in interbedded lenses, 
trace  silt, ice inclusions to t" 

SAND - trace gravel, trace silt 

SAND AND GRAVEL - little s ilt, coal specks, 
interbedded, ice inclusions 
20% by volume 

SAND - little fine gravel, little silt, coal 
specks, stratified 

MO I STURE CONTENT - depth - 1 I - 8 I 28.2% 
- depth - 14' - 19' 9.4% 
- depth - 19' - 26'  7 .2% 

- depth - 26' - 35' 11.7% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 8 

li - 225 
O '  

5. O' 

8 - 226 

O' 

30.0' 

O 
o. 5 

4.5 
5.5 

25. O 

O 
1 .O 
3.0 

SILT - organic 
I CE 
CLAY  AND SILT - ice inclusions to &I'  

GRAVEL 

SAND - little silt, organic  laminations, coal 
specks,  fine uniform gradation, grey 

SILT - organic 
CLAY  AND SILT - organic laminations, grey 

SAND - little silt, little clay, wood specks, 
grey, ice inclusions & lenses 25% by 
vo 1 Ume 

30. O 

Klohn  Leonoff Consultants Ltd. 



LABORATORY 
TEST DATA 

TESTHOLESOURCE NO. 8 - 225 

GRAIN SIZE DISTRIBUTION 

EL I SAND 
COARSE I FINE W E I  MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

l o o  10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE  CONTENT 

Depth 6'-14' 25.9% 
Depth 20"25' 29.3% 

Klohn Leonoff Consultanto Ltd. 



B - 227 

8 - 228 

TEST HOLE LOGS 

SOURCE No, 8 

30. O 

P E A T  

S I L T  AND CLAY 

SAND - trace gravel, trace silt, slightly 
stratified, grey 

MOISTURE  CONTENT - depth - 1 ' - 4 '  29.9% 

O 
1 .O 
2.0 
4.0 
5.0 

- depth - 10' - 15' 11.8% 
- depth - 25' - 30' 10.2% 

S I L T  - organic 
CLAY - some silt 
SAND - trace silt, brown 
GRAVEL AND SAND 

SAND - little silt, t race  gravel, trace 
cobbles, trace clay, organic 
lamfnatlons, ice inclusions 10% by 
vo 1 urne 

30. O 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 8 

8 - 229 
O '  

14. O' 

8 -  230 

O 
O *  3 SILT - organ ic  

SAND - trace f i n e  gravel,  trace  silt, brown 

6.0 

SILT - and clay, little fine  sand,  laminated, 
9 rey  

14.0 

O 
o. 2 SILT - organic 

SAND - little stratified  gravel, trace si1 
trace clay, ice inc lus ions  5% by vo 

30. O 

t, 
1 urne 

Klohn Leonoff Conrultmts Ltd. 



TEST HOLE LOGS 
SOURCE No. 8 

8 - 231 

I! - 232 

O' 

0.0' 

O 
0.5 

4. O 

15.5 

21 .O 

24. O 

30. O 

- 0  
0.5 

vx 

vx 

N be 

PEAT 

SILT AND CLAY - some  fine sand 

GRAVEL - little sand,  trace  silt, 
s rey 

trace  clay, 

SAND - little silt,  trace  gravel,  fine 

SILT AND SAND - grey 

SILT - trace  clay,  trace sand 

PEAT 

SILT - some fine 
20% by vo 

sand, ice inclus 
1 urne 

5.5 

GRAVEL - little  sand,  trace  silt, 
ice  inclusions 10% by vo 

ons to 4"- 

trace  clay, 
urne 

12.0 

SILT - and fine  sand,  laminated, grey 

30. O 
Klohn Lwnaff Consultants  Ltd. 
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TEST HOLE LOGS 

SOURCE No. 8 

vx 

V S  

O 

2.0 

18.0 

26. O 

33.0 

36. O 

43.0 
45. O 

PEAT 

GRAVEL - some sand, t race  s i l t ,  well   graded, 
ice  inclusions 5% by volume 

SAND - little f ine   in terbedded  gravel ,   t race 
s i l t ,  wood specks, grey 

GRAVEL - and sand, t r a c e   s i  1 t ,  grey,   îce 
lenses  to 2" 

SAND - t race  s i l t ,  t r a c e   c l a y ,   g r e y ,   f i n e  

SAND  AND  GRAVEL - t r a c e  si 1 t 

SAND - f i n e  

Klohn Leonoff Consultants Ltd. 
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LABORATORY 
TEST DATA 

TESTMOLE~SOURCE NO. 1 - 233 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE W E I  MEDIUM I FINE 1 SILT OR CLAY 

SIEVE SIZES 

loo IO 

MOISTURE CONTENT 

Depth 10'-15' 8.4% 
Depth 20'-24' 22.5% 

1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

Klohn Leonoff Consultants Ltd. 



I 
I 
I 
I 
I 
I 
1 
I 

TEST HOLE LOGS 

SOURCE No. 8 

8 - 234 

8 - 235 

O '  

14. O' 14.0 

O 
2.0 

9.0 

13.0 

30.0 

O 

10.0 

13.0 

PEAT 

SILT AND SAND - organic laminat tons, grey  

GRAVEL - some  sand, trace silt, well graded, 
g r e y ,  ice inclusions to 4" 

SILT - and fine  sand, t race gravel in pockets, 
coal specks, grey 

PEAT - ice inclusions to 1" 

SILT - trace sand, wood specks, ice lenses 

GRAVEL 
and inclusions t o  1 "  

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 
SOURCE No. 8 

b - 236 

O' 

25.0' 

8 - 237 

O' 

30.0' 

O 
1 .O 

10.0 
11.0 
12.0 

PEAT 

SILT - some  fine  sand,  laminated,  grey 

GRAVEL  AND  SAND - trace  silt 
SAND - little  silt,  grey 
GRAVEL - some sand, trace  silt,  trace clay 

15.0 

SILT - some fine sand, t race clay,  grey 

25. O 

O 
o. 5 

15.0 

18.0 

30. O 

PEAT 

SAND - trace  silt, brown, ice inclusions 
20% by volume 

GRAVEL - some sand,  trace  silt,  trace  clay, 
we1 1 graded 

SILT - some  fine  sand,  grey 

Klohn Leonoff Consultants Ltd. 



8 - 23b 

8 - 239 

vx 

Nbe 

vs 

N be 

vx 

v s ,  vx 

llllll Nbe 

- 

TEST HOLE LOGS 

SOURCE No. 8 

U 

0.5 

5.0 

8. O 

15.0 

25. O 

36.5 

40. O 

O 
0.5 

5. O 

12.0 

25. O 

SILT - organic 
SILT - grey, ice inclusions to 3" 

SAND - trace silt, organic  laminations, brown 

GRAVEL - little sand, trace silt, well graded, 
ice  lenses  to 2" 

SAND - trace si 1 t, grey 

GRAVEL - and interbedded sand lenses, 
rounded,  fine, ice inclusions to 4" 

SAND - little gravel, coarse 

PEAT 

SILT - ice inclusions and lenses  to 1" 

GRAVEL - some  sand, little silt,  interbedded, 
ice inclusions 10% by volume 

S I L T  - little f ine  sand,  trace clay, grey 

Klohn Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 8 

8 - 240 

8 -  24 1 

O '  

30.0'  

' 8 - 242 

O 
1 . O  

4.0 
5.0 
6 . 0  

30. O 

O '  O 
O .  5 
4. O 

6.5 

14.0' 14.0 

PEAT 

SILT - t r a c e  sand 

SAND - l i t t l e  s i l t ,  organic  laminat i  ons , grey 

SILT - organic 

SILT - t race  sand, grey 

SAND - some s i l t ,  grey 
GRAVEL - some sand, some s i l t ,  rounded 

SAND - t race  s i l t ,  grey 

SILT - organic 

SILT - some f i n e  sand 

SAND - and grave l ,   t race  silt 

SAND - t r a c e   s i l t ,   t r a c e   f i n e   g r a v e l  

Klohn Leonoff Consultants  Ltd. 



8 - 243 

O' 

&.O' 

8 - 244 

TEST HOLE LOGS 

SOURCE No. 8 

O 

6.0 

SILT - o r g a n i c ,   i c e   r i c h  

GRAVEL - l i t t l e  sand, t race  s i l t ,  well graded 
rounded,  brown, ice  inclusions 10% 
by volume 

15.0 

SILT - some c l a y ,  t race  sand 

25. O 

O 
0.5 PEAT 

11.5 

SAND AND GRAVEL - t race  clay, t race  s i l t ,  
interbedded, grey  

28. O 
30. O SILT some f i n e  sand 

Klohn Leonoff Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 8 

8 - 245 

8 - 246 

O 
o. 5 

v s  

SILT - o r g a n i c  

SILT - t r a c e  sand,  grey 

- 9.0 
GRAVEL - some sand, some s i l t ,   f i n e  

Nbe 

14.0 

SILT - some c l a y ,   b l a c k  

25.0 
MOISTURE CONTENT - depth 5' - 9 '  29.9% 

- depth 9' - 1 4 '  8.4% 

O 
0.5 

4. O 
5.0 

25. O 

I 
1 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
1 
1 
I 
I 
1 

SAND - t r a c e   s i l t ,   t r a c e   g r a v e l   i n   i n t e r b e d d e d  
layers ,   c lean,  brown 

Klohn  Leonoff  Consultants  Ltd. 

- depth 14 '  - 20 '  31.9% 

PEAT 

SILT - ice i n c l u s i o n s  to 4'' 
GRAVEL - some sand, t r a c e   s i l t  



I 
I 
1 
I 
I 
1 
1 
I 

8 - 247 

O' 

30.0' 

8 - 248 

O' 

20.0' 

TEST HOLE LOGS 

SOURCE No. 8 

O 
1 . O  

5.0 

7.5 

22. O 

30.  O 

O 
0.3 

9.0 
10.0 

20. O 

PEAT 

CLAY - and 

GRAVEL - 1 

silt,  black, ice inclusions  to &' I  

ittle sand,  trace clay 

SAND - trace  silt,  brown,  clean, ice 
inclusions 20% by volume 

GRAVEL - some sand,  trace  silt,  interbedded, 
grey, îce inclusions 15% by volume 

SILT - organic 

SILT - little  fine  sand,  trace clay, ice 
inclusions to A t '  

GRAVEL - and Interbedded sand E silt 

SAND - some  silt,  organic laminat 

Klohn Leonoff Consultanb Ltd. 

ions, grey 
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I 
I 
1 
1 
I 
1 
I 
I 
1 

TEST HOLE LOGS 

SOURCE No.8 

O' 

= 22.0' 
ti - 250 

O' 

30.0' 

O 
O. 5 

5.0 
6.0 

11.0 

13.0 

18.0 

22. O 

O 
o. 5 

SILT - organic 

SILT - trace f i n e  sand, ice  inclusions to 4'' 
GRAVEL - and sand. t race  s i l t  

SILT - some f i n e  sand - grey 

GRAVEL - some sand, t race  s i l t  

SAND - l i t t l e  s i l t  

SILT - l i t t l e   f i n e  sand,  laminated,  grey 

SILT - organ 

SILT - t race  

i c  

f i n e  sand, ice  inclusions t o  Y '  

10.5 

GRAVEL - some sand,  trace s i l t ,  well   graded, 
ice inclusions 10% by volume 

22. O 
24. O 

3 0 .  O 

SAND - t r a c e   s i l t ,   c l e a n ,  brown 

SILT - t r a c e   f i n e  sand,  grey 

Klohn Leonoff Consultants Md. 



1 
I 
I 
I 
I 
I 

TEST HOLE LOGS 

SOURCE No. 8 

8 - 251 

O '  

30.0' 

O 
o. 5 
1 . O  
4. O 

14.0 
15.0 

19.0 

22.5 

30 .  O 

S I L T  - organic 
I CE 
S I L T  - organic 

SILT - some  fine  sand,  trace  gravel,  organic 
laminations 

GRAVEL - little  sand,  trace  cobbles 
S I L T  - trace fine  sand,  trace  clay, 

SAND  AND  GRAVEL - trace  silt,  strat 

black 

SAND - trace s i l t ,  brown, well graded 

if ied I 

Klohn Loonoff Consultants Ltd. 



8 - 252 
O' 

0.0' 

8 - 253 

TEST HOLE LOGS 

SOURCE No. 8 

O 
o. 5 

4.5 

9.5 
11.5 

31.5 

40. O 

O 
1 . O  

9. O 

1h n 

PEAT 

S I L T - -  t race  sand,  grey 

GRAVEL - some sand, t race  

SAND - l i t t l e  s i l t ,  organ 
uniform  gradation 

s i l t ,  f i n e ,  brown 

i c   l a m i n a t i o n s ,   f i n e  

GRAVEL - some sand, t race  s i l t ,  t r a c e   c l a y ,  
interbedded,  ice  inclusions to 4"- 
15% by volume 

SILT - l i t t l e   f i n e  sand,  grey 

PEAT 

SILT - some 
i ce 

SAND - some 

sand, organic  laminat ions,   ice 
inc lusions  to  1" 

s i l t ,  organic  laminations,  grey 

Klohn  Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No, 8 

8 - 254 
O '  

0.0' 

8 - 255 

I 
1 
I 
I 
1 
1 
1 
I 
I 
1 
I 
I 
I 
1 
I 
1 
I 
I 

Klohn Leonoff Consultants Ltd. 

O 
1 . O '  

4.0 

12.0 

18.0 
19.5 
20. O 

O 
0.5 

20. O 

30. O 

PEAT 

SAND - some s i  1 t ,  ice  inclusions t o  it' 

GRAVEL - l i t t l e  sand, t race  s i l t ,  rounded, 
well graded 

SAND - t race  s i l t ,  grey,   ice  inclusions 20% 
by volume 

GRAVEL - and sand, s t r a t i f i e d  
SAND - t race  s i  1 t 

PEAT 

SAND - some s i l t ,  t r a c e   s t r a t i f i e d   g r a v e l ,  
brown 

SILT - some f i n e  sand, t race   g rave l ,  grey 



TEST HOLE LOGS 

SOURCE No. 8 

t j  - 256 
O' 

28.0' 

O 
SILT - organic 

5.0 

6.5 

10.0 

SAND - some silt, f i n e ,  grey 

GRAVEL - some sand,  trace s i l t ,  well graded, 
9 rey 

O' O 
0.3 

14.0' 14.0 

SAND - trace  silt,  trace  fine  gravel,  trace 
cobb 1 es 

28.0 

SILT - organic 

SAND - trace stratified  gravel,  trace  silt, 
organic laminations 

Klahn Leonoff Consultants Ltd. 
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SOURCE DESCRIPTION 

The source  area i s  a h igh   r i ver   te r race   loca ted   a long a sma 

m i  les  upstream  of  the Eskimo  Lakes. I t  i s   r o u g h l y  700 f e e t  

except   fo r  a centra l   nor th-south  t rending  r idge  which  is  5 

1 1  stream  about 1.5 
square, and f l a t  

t o  10 fee t  above the  

surrounding  terrace. I t  i s  bounded  by  lower te r races   to   the   sou th ,   eas t  and 

west,  and  by a higher  terrace  (Source 4) t o   t h e   n o r t h .  The 50 f oo t   h igh  banks 

bounding  the  south  end o f   t he   sou rce   s lope   a t   abou t  2 h o r i z o n t a l   t o  1 v e r t i c a l .  

Drainage o f  the  source i s   f a i r ,   w i t h  5 f e e t   o f  ground  ice  encountered  in  the 

upper 8 f e e t   o f  two of   the   tes t   ho les .   Fa in t   i ce  wedge polygonal  ground i s  

apparent  on  the  ground  surface. 

sou rce   a re   re la t i ve l y   cons i s ten t ,   w i th  a t h i ck   o rgan ic   cove r ,   ove r l y ing  a grav 

and  sand stratum, a l l   o f  wh ich   ove r l i e  a sequence o f  laminated sands  and s i l t s  

The o r g a n i c   c o v e r   i s   c o m p r i s e d   o f   s i l t  and  peat, and var ies   in   th ickness   f rom 

t o  10 feet .  The gravel  and  sand stratum  ranges  from 2 to   g rea ter   than 12 f e e t  

e l  

O 

1 

i n   the   cen t ra l   r idge ,  and from 1.5 t o  9.5 f e e t  on the   lower   par t   o f   the   te r race ,  

The mois ture  content  o f  the  gravels  range  between 5 and lo%,  The i c e  volume 

i s   e s t i m a t e d   t o  be about 10%. 

A t  depth  the  mater ia ls   are  laminated  s i l ts  and f i n e  sands w i th   mo is tu re   con ten t  

around 30%. 

The est imated volume o f  gravel  and  sand i n  t h i s   s o u r c e   i s  50,000 cubic  yards. 

CONCLUSIONS 

Due t o   t h e   v a r i a b l e  and th ick  overburden  mater ia ls ,  and t h e   t h i n   u n d e r l y i n g  

gravel  stratum,  development o f   t h i s   s o u r c e   i s   n o t  recommended. 

Klohn Leonoff Consultants Ltd. 



9 - 70 

O' 

30.0' 

TEST HOLE LOGS 

SOURCE No. 9 

O 

SILT - organic, Ice inclusians to 1/2" 

GRAVEL - some sand, trace silt,  brown 

SAND - trace gravel, trace silt, ice 
- 5.0 
- 7.0 

10.0 inclusions 10% by volume 

CLAY - sowe silt, trace fine sand,  laminated 

30.0 

MOISTURE  CONTENT - depth 7 '  - 10' 
- depth 15' - 20' 

9 - 71 
O' 

14.0' 

O 
2.0 

14.0 

SILT - organic 

GRAVEL - and sand, trace silt, stratified, 
grey, ice inclusions 10% by volume 

Hole terminated at 14,O' due to s 

MOISTURE  CONTENT - depth 2 '  

11.2% 

30.2% 

1 ough i ng 

- 12 '  7*l% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 
SOURCE No. 9 

9 - 72 

O' 

14. 

9 - 73 

O' 

30.0 

O 
1 .O 

700 

13.0 
14.0 

SILT - 

GRAVEL 

SAND - 
SILT - 

organic  

- some sand, t race  s i l t ,  i ce  
i nc lus ions  5% by volume 

t r ace  s i l t ,  i ce   i nc lus ions  10% 
by vol urne 

little c lay ,   g rey  

MO I STURE CONTENT - depth - 1 ' - 7 '  
- depth - 7 '  - 

O 
SILT - organic - 2 0 5  I ICE I C E  - w i t h  soi 1 i nc lus  

7.5 
9.0 

30.0 

12' 

on s 

8.2% 

11.7% 

GRAVEL - some sand, t r a c e   s i l t  

SILT - some c lay,  same f i n e  Sand, 
1 ami na ted 

Klohn  Leonoff  Consultants  Ltd. 



TEST MOLE LOGS 
SOURCE No, 9 

9 - 74 
O' 

v 

30.0 

9 - 75 
O' 

14.0 

O 
SILT - organic  

3.5 GRAVEL - some sand, t r a c e   s i l t ,   w e l l  

graded,  brown 
6.5 

vx 

SILT - and f i n e  sand, l i t t l e   c l a y ,  
1 ami nated 

Nbe 

30. O 

vx 

Nbn - 

Klohn Leonoff Consultants Ltd. 

SILT - organic  

SILT AND ICE - organic   laminat ions 

GRAVEL - some sand, t race  s i l t ,  we l l  
graded,  brown t o  8 ' ,  grey 
below 8' 

SILT - some f i n e  sand, grey 



TEST HOLE LOGS 

SOURCE No. 9 

9 - 76 

30.0 

9 - 77 

O 
1 .O SILT - organic  

ICE - c l e a r  

I 

O' 

30.0' 

Vr, Vs 

6.0 

10.0 

1500 

30. O 

SILT - some sand, ice 40% by volume 

GRAVEL - some sand ,   t race   c lay ,   t race  s i l t ,  
w e l l  graded, c l e a n  

SAND - and s i l t ,  laminated 

O 
1 .O 

10,5 

30.0 

SILT - organic  

GRAVEL - some sand,   trace s i l t ,  w e l l  
graded,  clean,  brown, ice 
i n c l u s i o n s  5% by volume 

SILT - some f i n e  sand ,   t race   c lay ,   grey  

Klohn Leonoff Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 9 

9 " 78 

O' 

14.0 

VX 

Nbn 

vx 

O 
1 .O 

6.0 

10.0 

14.0 

SILT - organic 

GRAVEL - some sand, t r a c e   s i l t ,  we1 1 
graded, clean,  brown 

SILT - t r a c e  f ine  sand, t race   c lay ,   t race  
cobbles,  grey 

SAND - trace s i l t ,  f ine ,  grey 

Klohn Leonoff Consultanto Ltd. 
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1 

I 



SOURCE DESCRIPTION 

This  area i s  a g e n t l y   r o l l i n g  low kame l o c a t e d   i n   t h e   g l a c i o f l u v i a l  outwash 

p l a i n   a t   t h e   n o r t h e a s t   c o r n e r  of  Parsons  Lake. I t  i s  about 600 fee t   w ide   in  

the  north, 300 feet  wide  in  the  south,  and about 1400 feet  long. 

Drainage o f  th:e source i s  fa i  r, b u t  massi  ve ground i ce was encountered i n   t h e  

near   sur face  so i ls   o f  some test   ho les.  The surrounding  low-lying  areas con- 

t a i n  many s m a l l  lakes and polygonal  patterned  ground. 

MATERIALS AND QUANTITIES 

A t o t a l  o f  7 holes were d r i  1 led  in  the  source  area. The subso i ls   a re   var iab le  

and ice- r i ch .  Three o f   t h e  seven holes  encountered a gravel   stratum 21 t o  37 
fee t   t h i ck   under l y ing  a 3 t o  1 1  f oo t   t h i ck   o rgan ic  s i l t  cover. The gravel 

mater ia l  i s  clean,  well-graded w i t h  some sand, t race  s i l t  and trace  cobbles. 

However, i n  2 of the  holes  the  gravel   stratum  over l ies  massive  ice up to  18 f e e t  

in   th ickness ;  and i n  one hole,  ice  lenses up t o  2 inches  th ick  occurred  wi th  the 

gravel  stratum. The moisture  content of the  gravel  i s  6 t o  8%. The remaining 

4 holes  encountered s i l t s  f rom  the  surface and massive ice  f rom 1 to  23 f ee t  

t h i ck .  

CONCLUS IONS 

This  source i s   n o t  recommended f o r  development. Any development will expose 

large  areas o f  ground  ice  which  would  necessi tate  extensive  restorat ion  for  

a ve ry   l im i ted  volume of   usable  gravel   mater ia l .  

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 0 

10 - go 

O '  

44.0" 

ICE 

vx 

vx 

I CE 

O - 0.5 
1.5 

SILT - organic 
I CE 

SILT - trace  fine  sand 
GRAVEL - little  sand,  trace  silt 
SAND 

GRAVEL - little  sand,  trace  silt,  trace 
boulders,  well graded,  brown, 
ice inclusions 10% by volume 

26.0 

ICE - with soil inclusions 

MOISTURE CONTENT - depth 1.5' - 5'  32.1 % 
- depth 9' - 1 5 '  8.7% 

c Klohn  Leonoff  Consultants  Ltd. 



I 
I 
I 
I 
I 
1 
1 
I 

TEST HOLE LOGS 

SOURCE No. 1 O 

10 - 91 

O '  

45.0' 

SILT - organic 
I C E  

SILT - t race   g rave l ,  trace sand, t race  
clay,  organic  specks, ice lenses 
t o  1 /2" - 25% by volume 

GRAVEL - some sand, l i t t l e  silt, t r a c e  
boulders, well graded, ice 
inclusions 15% by volume 

SAND - 
GRAV EL 

SAND - 

Srne s i  I t ,  grey 

- some sand, t r a c e   s i l t ,   i c e  
inclusions 10% by volume 

some gravel 

8 
1 
I 
8 
I 
8 
I 
I 
1 
I 
I 

Klohn Leonoff Consultants Ltd. 

F 

MOISTURE CONTENT - depth 3 '  - 10' 4 2 . 2 %  

- depth 12' - 20'  7.8% 
- depth 30' - 35' 6.2% 
- depth 41'  - 45' 12.6% 



TEST HOLE LOGS 

SOURCE No. 1 0 

10 - 92 

,O' 

10 - 93 

I 

O 
1 .O 

vx 

5 0  0 

ICE 

SILT - organic 
SILT - srne fine sand 

ICE - w i t h  soil  inclusions 

22.0 SILT - srne fine sand 
24. O 

GRAVEL - some  sand,  little silt, ice 
incluslons to 1/2" - 20% by 
vo 1 Ume 

29.0 

O 
1 .O 

6.0 

C 

SILT - organic 
SILT - little  gravel,  trace  sand, ice 

inclusions 30% by volume 

ICE - with soil Inclusions 

29. O SILT - trace  sand,  ice  inclusions 30% 
30.0 by volume 

Klohn Leonoff Consultants Ltd. 



r 
I 
I 

I ICE 

TEST HOLE LOGS 

SOURCE No. 1 0 

10 - 94 
O' O 

2.0 
3 0 0  

14.0 

O 

2.0 
3.0 

SILT - organic 

SILT 

I CE 

SILT - organic 

SILT - t r a c e  cobb 
inclusions 

l e s ,   t r a c e  sand, i c e  
t o  1 /2" - 30% by volume 

SILT - organic 

ICE - with  soil inclusions 

SILT - t r a c e  sand, t race  gravel,  ice  
lenses to  2" 

14.0 

MOISTURE CONTENT - Depth 3' - 14 ' 37.7% 

Klohn  Leonoff  Consultanto  Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 O 
10 - 96 

O' 

42.01 

vx 

. O  
1 .O 
3.0 

40.0 
42.0 

SILT - organic 

SILT - 1 i t t l e   g r a v e l ,   t r a c e  sand 

GRAVEL - some sand, t race  s i  1 t, we1 1 
graded,  rounded, ice lenses 
t o  2 '  

I C E  

MOISTURE  CONTENT - depth 3 '  - 10'  8 .5% 

- depth 1 5 ' -  25'  7.6% 
- depth 35'- 40' 9.9% 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 O 

O' 

44.0' 

O 

vx 

vx 

VX 

VX 

ICE 

vx 

I CE 

- 1 .O 
3.0 - 

SILT - organic 
SILT - some gravel, trace sand 

GRAVEL - little sand, little silt, grey, 
ice inclusions t o  1/4" - 15% by 
vo 1 Ume 

SAND - some  gravel, little  silt, well 
graded 

GRAVEL - and sand, trace s i l t ,  well 
graded, ice inclusions 15% by 
vo 1 urne 

- 25.0 

ICE 

33.0 

GRAVEL - some sand, trace  silt, well graded 

41 .O 

44. O 
ICE - w i t h  soil inclusions 

Klohn Leonoff Consultants Ltd. 



10 - 98 

n 

38.0' 

O' 

vs, vx 

I CE 

vx 

Nbe 

vx 

Nbe 

TEST HOLE LOGS 

SOURCE No. 1 0 

O 
1 *O 

8. O 

12.0 

21 .O 

23.0 

34.5 
36.5 
38.0 

SILT - organic 
SILT - l i t t l e   g r a v e l ,   t r a c e  sand, ice  

40% by volume 

ICE - wi th   gravel   pockets  

GRAVEL - some sand, t r a c e   s i l t  

SAND AND SILT 

GRAVEL - some sand, l i t t l e   s i l t ,  grey, 
ice i nc lus ions  115% by volume 

SAND AND SILT 

GRAVEL - l i t t l e  sand, l i t t l e  cobbles 

Klohn  Leonoff  Consultants  Ltd. 



LQCAT 
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SOURCE DESCRIPTION 

This   a rea   i s  a b road ,   gen t l y   ro l l i ng   g lac io f l uv ia l   ou twash   P la in   a t   t he  

nor theas t   corner  o f  Parsons Lake. I t  i s  about 700 fee t   w ide  and 2000 fee t  

long, and ad jacen t   t o  a small  lake. 

MATERIALS  AND QUANTITIES 

A t o t a l  o f  13 t e s t   h o l e s  were d r i l l e d   i n   t h i s   s o u r c e   a r e a .  The overburden i s  

up t o  8 f e e t   i n   t h i c k n e s s  and o v e r l i e s  one o r  more gravel   layers  which  are 

present  at  various  depths  below  the  ground. The g rave l   s t ra ta   a re   genera l l y  

10 f e e t  or less   in   th ickness  and separated by h i g h   i c e   c o n t e n t   s i l t   l a y e r s .  

I n  one locat ion  (Test   Hole 11-110), outs ide  the  source  area  out l ined on the  

a i r  photograph,  gravel up t o   t h e  60 foot   depth was encountered, however, t h i s  i s  

an i s o l a t e d  case as another  Test  Hole (No.11-111) d r i l l e d   i n   t h e  same area 

showed thin  gravel  layers  separated  by  massive  ground  ice,  to  the 42 foot  

depth. The mois ture  content  o f  the  gravel  and s i l t   i s  about 10% and 35% 
respec t ive ly ,  

CONCLUS I ONS 

Development o f  t h i s   s o u r c e   i s   n o t  recommended because o f   t he   ex t reme  va r ia t i on  

i n   t h e   t h î  ckness o f   t he   g rave l  , the  presence o f  s i  1 t depos i ts  and  ground i c e  

encountered  in most o f   t h e   t e s t   h o l e s .  

Klohn Loonoft Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 13 

O 
O .  5 

7.0 
8.0 

I CE 

SILT - organic 

GRAVEL - l i t t l e  sand, little s i l t ,  grey  

SILT 

ICE - with so i l  inclusions 

44.0 

MOISTURE COIJTENT - depth 2' - 7' 10.1% 

Klohn  Leonoff  Consultants  Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 1 
1 1  - 101) 

O' 

44.0' 

I CE 

O 
1 .O 

8.0 

11.5 

13.5 
15.0 
16.0 
17.5 
18.5 
20. O 

24.0 

SILT - organic 

GRAVEL - some sand, t r a c e   s i l t ,   t r a c e  c l a y ,  
w e l l  graded, brown, i c e  inclusions 
5% by volume 

SILT - some sand 
GRAVEL - some sand, l i t t l e  silt 
SILT 
GRAVEL 
SILT 
GRAVEL 
SILT - some sand 

GRAVEL - some silt, t r a c e  sand, i c e  lenses 

ICE - w i t h  soil  inclusions 

44. O 

MOISTURE CONTENT - depth 1 '  - 8 '  9.7% 

- depth 8' - 1 1  ' 3 3 . 7 %  

Klohn  Leonoff  Consultants  Ltd. 



1 1  - 101 

1 1  - lu2 

TEST HOLE LOGS 

SOURCE No, 11 

O 

SILT - organic 

/X 

vx 

- 8.5 - 10.0 GRAVEL - little  silt,  trace sand 
I 

interbedded gravel, 
by vol urne 

SILT - some sand, 
ice inclus 

1 i ttle 
ions 20% 

- 24. O 

SILT,  CLAY, SAND - trace  gravel,  till-like 
30.0 

MOISTURE CONTENT - depth O' - 8' 
- depth 10' - 20' 

O 
o. 5 SILT - organic 

vx GRAVEL - little  sand, little 

7.5 

I C E  ICE - with soil inclusions 

30. O 
Klohn  Leonoff Consultants Ltd. 

.92.7% 
39.2% 

silt, g 



TEST HOLE LOGS 

SOURCE No. 11 

1 1  - 103 I 

ICE - 

vx ,vs  

Nbe 

vx 

i C E  

O 
S I L T  - organic 

3.0 

6 . 0  
7. O 

GRAVEL - some  silt,  trace  sand,  trace  clay, 
ICE - with soil inslusions 

brown 

GRAVEL - llttle sand,  little  silt, brown 

13.0 

22. O 

25. O 

S I L T  - little sand,  trace  fine gravel 

GRAVEL - little sand, trace  clay 

ICE AND SILT - 1 ittle gravel 

34. O 

GRAVEL - some sand,  trace  silt, i c e  inclusions 
20% by volume 

41 .O 

44.0 

47.0 
49. O 

SAND AND SILT 

GRAVEL 

SAND AND S I L T  

Klohn Leonoff Consultants Ltd. 



1 1  - 104 

TEST HOLE LOGS 

SOURCE No. 11 

O 
1 . O  
3.0 
4.0 

10.0 

16.0 

22.0 
23.0 

S I L T  - organic 
GRAVEL - some s i l t ,  trace sand 
S I L T  - some gravel, t race sand 
GRAVEL - some silt, little sand, interbedded, 

ice inclusions 15% by volume 

S I L T  - trace sand, t race fine gravel 

'\ 

GRAVEL - some sand, little silt, grey  

I C E  - with sot1  inclusions 

GRAVEL - little sand, little s i l t ,  trace 
cobb 1 es 

Klohn Leonoff Consultants Ltd. 



1 1  - 105 

0 '  

1 1  - 106 

O' 

0.0' 

TEST HOLE LOGS 

SOURCE No. 11 

c) 
SILT - organic - 1.0 

vx 

vx 

Nbn 

I CE 

GRAVEL - some s i l t ,  l i t t l e  sand, i c e  
inclusions 40% by volume 

6 .  O 

SILT - t race  sand, t race   g rave l ,   i ce  
inclusions 15% by volume 

13.5 
14.5 GRAVEL - some s i l t ,   l i t t l e  sand 

SILT - some f i n e  sand, t r a c e   c l a y ,  
trace f i n e  g r a v e l ,  trace  cobbles 

- 23.0 
ICE - wi th   so i l   inc lus ions  

30 .  O 

O 

PEAT 
3 .  O 

V S  GRAVEL - some s i l t ,  t race  sand, grey 

10.0 

14 bn SILT - some gravel 

15.0 

ICE - with soi l  i n c l u s i w s  I CE 

30.0 

Klohn Leonoff Consultants Ltd. 



1 1  - 107 

1 1  - 10b 

TEST HOLE LOGS 
SOURCE No. 11 

O 
o. 2 SILT - organic 

Vr 

V r  

vx 

v s  

I CE 

I C E  

5. O 
7.0 

10.0 

GRAVEL - some silt,  trace sand 

SI LT - some sand, grey 

GRAVEL - little sand, little silt 

SILT AND SAND - stratified 
14.5 ICE - with soil inclusions 
15.0 GRAVEL - little sand, little  silt 
16.0 
18.0 SAND AND ICE - some silt 

I CE 

30 .  O 

ICE  - with soil inclusions 

vs 

O 
1 .O 
4. O 
5.0 GRAVEL - little sand, little  silt 
8. O 
9.0 

11.5 

SILT - organic 
SILT - trace  gravel,  organic laminations 

SILT - little fine  sand,  trace  cobbles, grey 
GRAVEL - little sand, little  silt 
SILT - little fine sand 

ICE - with soil inclusions 

30. O 

Klahn Leonoff  Consultante  Ltd. 



TEST HOLE LOGS 
SOURCE No. 11 

1 1  - log 

O' 
P 

vx 

vx ,vs  

O 
1 .O 
2.0 

4.1, 

15.0 

28. O 
30. O 

PEAT 
I C E  - with soil inclusions 

SILT - little gravel, little sand 

GRAVEL - some sand, some silt 

SILT - some g r a v e l ,  Some sand, trace c l a y ,  
trace  boulders, till-like 

GRAVEL - Some sand, little silt, trace clay, 
9 r@Y 

Klohn Leonoff Consultants Ltd. 



TEST HOLE LOGS 

SOURCE No. 1 1 

1 1  - 110 
- 

vx 

vx ,v 'S 

O 
O. 5 
2.0 

34.0 

40. O 

58. O 

PEAT 
SAND 

GRAVEL - some sand, t race silt, rounded, 
well graded,  brown, ice inclusions 
5% by vol urne 

SAND - ice lenses and inclusions 30% by volume 

GRAVEL - some sand, t race silt, clean 

Klohn Leonoff Conwltnnts Ltd. 



TEST HOLE LOGS 

SOURCE  NO..^ 1 

1 1  - 1 1 1  

O' 

42.0' 

O 
O. 5 

3 . 5  

PEAT - ice  inclusions 50% by volume 

10.0 

ICE - with soil inclusions 

GRAVEL - some sand 

I CE 

22. O 

24. O 

ICE 

- 
ICE - 
vx 

I I ICE 

PEAT 

ICE - with peat  inclusions 

I CE 

30.0 

33.0 
34.- 

GRAVEL - some sand, trace cobbles 

ICE - with  soil inclusions 

GRAVEL - some sand, ice inclusions to 4" 
38.0 

ICE 
42. O 

Klohn Leonoff Consultants Ltd. 




