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ABSTRACT 

T h i s   r e p o r t   p r e s e n t s   t h e   f i n d i n g s  and  recommendations o f  a geotechn ica l  

s i t e   e v a l u a t i o n   i n i t i a t e d  t o  s e l e c t  a s i t e   f o r  a proposed gas p rocess ing  

p lan t   i n   t he   Pa rsons  Lake  area, N.W.T. P re l im ina ry   geo techn ica l   da ta  

was o b t a i n e d   f o r  a gas p l a n t  and a i r s t r i p   a t   t h r e e   l o c a t i o n s ,  two of  

which  were recommended by t h e   c l i e n t ,   G u l f  Oil Canada L i m i t e d  and the  

t h i r d  by EBA Eng ineer ing   Cosu l tan ts   L imi ted .  A s i t e   f o r  a dock and 

associated  s tag ing  areas  were also i n v e s t i g a t e d .  

An e x t e n s i v e   d r i l l i n g   p r o g r a m  was conducted  between  July 15 and  August 1 7 ,  
1975. A h e l i c o p t e r   p o r t a b l e  "Ranger Dri 1 1 "  which  uses a d r y   c o r e   b a r r e l  

was the  p r i n c i p a l  means o f  ob ta in ing   subsu r face   da ta .   Th i s  was augmented 

w i t h  a sha l l ow   re f rac t i on   s iesmic   su rvey  and a Winki d r i l l  program a f t e r  

d i f f i c u l t y  was e n c o u n t e r e d   i n   p e n e t r a t i n g   t h e   t i l l - l i k e   m a t e r i a l .   B u l k  

d e n s i t y  and water   con ten t   tes ts   were   per fo rmed  in  a f i e l d   l a b o r a t o r y .  

Representa t ive   d ry  samples  and se lec ted   f rozen   co re  samples  were  returned 

t o  the EBA Edmonton l a b o r a t o r y   f o r   f u r t h e r   t e s t i n g  and s to rage.  

S u f f i c i e n t   p r e l i m i n a r y   g e o t e c h n i c a l   d a t a   w e r e   o b t a i n e d   t o   a s s i s t   i n   t h e  

r a t i o n a l   l o c a t i o n  o f  t h e   p l a n t s i t e .   A r e a  A, w h i c h   i s   a d j a c e n t   t o  Hans 

Bay on the  Eskimo  Lakes, was c o n s i d e r e d   t h e   b e s t   s u i t e d   f o r   p l a n t   s i t e  

development  for   the  fo l lowing  reasons: 

I )  I t  has adequate  foundat ion  condi t ions.  

2 )  A choice of f avou rab le   l oca t i ons  for j e t  and STOL 

a i r s t r i p s  i s  a v a i l a b l e .  

ERA Engiworinp Conrultmnbltd. '' 
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I .  INTRODUCTION 

1 . 1  Genera 1 

Gul f  Oil Canada L im i ted   p roposes   t o   cons t ruc t  a gather ing  system  and 

p rocess ing   p lan t   t o   deve lop   p roven   na tu ra l  gas  reserves from the  Parsons 

Lake  area. EBA Eng ineer ing   Consu l tan ts   L im i ted   were   re ta ined   t o   under take  

a pre l im inary   geotechn ica l   s tudy  o f  the  Parsons  Lake  area. The purpose 

of the   s tudy  was t o   o b t a i n   s u f f i c i e n t   g e o t e c h n i c a l   d a t a  t o  a s s i s t   w i t h  

t h e   l o c a t i o n   o f   t h e   p l a n t s i t e  and r e l a t e d   f a c i l i t i e s .  

The l o c a t i o n   o f   t h e   s t u d y   a r e a  i s  shown i n   F i g u r e  1 . 1 .  Two p o t e n t i a l  

p lan ts i t es   (A rea  A and B ,  Figure  1.2)  were  proposed  by  Gulf Oil Canada 

L i m i t e d  and a t h i r d  a1 te rna t i ve   (A rea  C )  was suggested  by EBA.  The 

d o c k s i t e ,   w h i c h   i s  i n  Area A ,  was se lec ted  by G u l f  Oil Canada L imi ted   as  

t h e   o n l y   s u i t a b l e   h a r b o u r   s i t e   w i t h i n   t h e   s t u d y   a r e a .   T h i s   r e p o r t  

p r e s e n t s   t h e   r e s u l t s   o f  a f i e l d   d r i l l i n g  program  and makes recommendations 

as t o   t h e   g e o t e c h n i c a l   s u i t a b i l i t y   o f   t h e   s e v e r a l   p r o p o s e d   l o c a t i o n s .  

1 .2  A u t h o r i z a t i o n  

A u t h o r i z a t i o n   t o   p r o c e e d   w i t h   t h e   i n v e s t i g a t i o n  was r e c e i v e d   i n  a l e t t e r  

from M r .  J.C.  Stamberg  dated  June 3 ,  1975. The p r o j e c t  was conducted 

under   the   superv is ion   o f  Mr. F.J.  Robinson o f  G u l f  Oil Canada L imi ted .  

The f i e l d  work ,   car r ied   ou t   be tween  Ju ly  15 and  August 17, 1975, was 

overseen  and  ass is ted  in   by M r .  B .  Charko  and M r .  W.E.  Andrew of Gu l f  

Oil Canada L imi ted .  All techn ica l   aspec ts  of t h e   f i e l d   w o r k  were d i r e c t e d  

by EBA personnel .  

Et3A Enginawing Conrultanbltd. 
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1 . 3  Objec t ives  

The o b j e c t i v e s   o f   t h i s   p r e l i m i n a r y   s t u d y   w e r e  t o  ob ta in   geo techn ica l  

f i e l d   d a t a   n e c e s s a r y   t o  make recommendations p e r t i n e n t   t o   t h e   l o c a t i o n  

o f  a gas process ing  p lant ,   dock and a i r s t r i p   i n   t h e  Parsons Lake  area. 

A r e v i e w   o f   p r e v i o u s   g r a n u l a r   r e s o u r c e s   s t u d i e s   i n   t h e   a r e a  and a r o u t e  

l o c a t i o n   f o r  a g a t h e r i n g   l i n e  and assoc ia ted  roadway c o r r i d o r  were a l s o  

requ i red. 

1 .4  Repor t   Organizat ion 

The f i r s t  t h ree   sec t i ons  o f  the   repor t   p rov ide   background  da ta  t o  the  

s tudy.   Sect ion I V  d i s c u s s e s   t h e   r e l a t i v e   m e r i t s   o f   t h e   t h r e e   p o t e n t i a l  

p lan ts i t e   a reas .   A rea  A was p r e f e r r e d  because of  i t s   c e n t r a l   l o c a t i o n  

r e l a t i v e  t o  the  proposed gas development   c lusters  and i t s   p r o x i m i t y  t o  

the   docks i te  and the  borrow  areas. The c o n s i d e r a t i o n  given t o  Area A 

d u r i n g   t h e   f i e l d   p r o g r a m  and i n   t h i s   r e p o r t   r e f l e c t   i t s   p r e f e r r e d   n a t u r e .  

Area B and  Area C a r e   d i s c u s s e d   i n   l e s s e r   d e t a i l   h e r e i n .   P o t e n t i a l  

access  road  routes  connect ing  these  areas t o  t h e   d o c k s i t e  and  borrow 

source  were b r i e f l y   i n v e s t i g a t e d   i n   t h e   f i e l d   b u t   t h e y  have not been 

discussed i n  the   repo r t .  

Deta i led   d rawings ,   boreho le  logs and l a b o r a t o r y   t e s t   r e s u l t s  have  been 

presented i n  Appendices A,  B and C r e s p e c t i v e l y .  
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2 . 2  Ranger R i g   D r i l l i n g  Proqram 

The Ranger r i g   d r i l l i n g  p rog ram  cons is ted   o f   co r ing  94 boreholes  between 

J u l y  17 and  August 7 i n c l u s i v e .  The  Ranger r i g  was s e l e c t e d   f o r   t h i s  

summer d r i l l i n g   o p e r a t i o n  because i t  i s  t r a n s p o r t a b l e   w i t h  a l i g h t  

t u r b i n e  he1 icop ter   (1100  lbs .  $ 1  i ng   l oad ) .  The r l g ,  crew  and  equipment 

could  be moved be tween  boreho le   s i tes   w i th  two t r i p s  o f  t h e   B e l l  206 

he1 i c o p t e r .  

A c o r e   b a r r e l ,   d e s i g n e d   f o r   d r i l l i n g   f i n e   g r a i n e d   f r o z e n   s o i l s   w i t h   t h e  

Ranger r i g ,  was used. The d r i l l i n g   t e c h n i q u e   p r o v i d e s  a 2 . 9  i nch  

d iameter   und is tu rbed  core  o f  f rozen  ground  wi thout   us ing any c i r c u l a t i n g  

medium. Exce l len t   core   recovery  was o b t a i n e d   i n   a l l   f r o z e n   s o i l s   w h i c h  

cou ld  be penet ra ted  by t h e   c o r e   b a r r e l .  

The core  was v i s u a l l y   l o g g e d   i n   t h e   f i e l d  and a rep resen ta t i ve   f rozen  

sample  from  each  core was r e t u r n e d   t o  a f i e l d   l a b   s e t  up a t   t h e  base 

camp. Dry i c e   i n  an insu la ted   core   box  was used t o   p r e s e r v e   t h e  samples 

d u r i n g   d e l i v e r y   t o   t h e   l a b .  

The s a m p l i n g   c a p a b i l i t i e s  o f  the   corebar re l   were   l im i ted   by   g rave l  and 

cobb les   encountered   in   the   g lac ia l  t i l l  and  outwash  mater ia l   which 

r e s u l t e d  i n  many holes  be ing  terminated  a t   shal low  depths.  

2 . 3  Seismic  Program 

A sha l low  re f rac t ion   se ismic   p rogram was i n i t i a t e d   t o   d e t e r m i n e   t h e  

e x t e n t  o f  a dense, d r y  sand. Th is  sand was t h o u g h t   t o   u n d e r l i e   t h e  

s u r f i c i a l   t i l l - l i k e   m a t e r i a l   w h i c h  was on ly   pene t ra ted   by   t he   co rebar re l  

i n  a few boreholes.  

E M  Engimdng Conrwltonbltd. 
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A l though  de ta i led   boreho le   logs   were   no t   ob ta ined,   s t ra t ig raph ic   con tac ts  

were  determined from t h e   r e t u r n e d   c u t t i n g s  and t h e   d r i l l e r s   r e m a r k s .  

These  boreholes  are  spec ia l ly   denoted a s  W i n k i   h o l e s   i n   t h e   l o c a t i o n  

drawings  and  borehole  logs. 

2 . 5  Laboratory  Program 

L a b o r a t o r y   t e s t i n g  was c a r r i e d   a u t   b o t h   a t  the Swimming P o i n t  base camp 

and a t  E B A ' s  Edmonton l a b o r a t o r y .  The f i e l d   l a b o r a t o r y  was equipped 

p r i m a r i l y   t o   d e t e r m i n e   b u l k   d e n s i t y  and mois tu re   con ten t  of f rozen 

cares.  

I n  t h e   f i e l d   l a b o r a t o r y ,   d e n s i t y  and mois tu re   con ten t   de termina t ions  

were made o f   e v e r y   s u i t a b l e  sample. A masonry saw  was r e q u i r e d   t o  

square  the  ends  o f   the  f rozen  cores  for   accurate  measurements  to   determine 

the   f rozen   bu l k   dens i t y .  An e l e c t r i c  oven was i n s t a l l e d   i n   o r d e r   t o  

per form rnoi s t u r e   c o n t e n t   t e s t s .  

Selected  frozen  core  samples  and a d r y  sample from each b u l k   d e n s i t y  

t e s t  were   re tu rned  to  Edmonton f o r   f u r t h e r   t e s t i n g  and  s torage.   Insu lated 

core  boxes  and  dry  ice  were  used  to  preserve  the  frozen  samples  during 

sh ipp ing .  The f rozen  core  samples  are  be ing  s tored  unt i l   such  t ime  as 

s o i l   b e h a v i o r a l   t e s t s  such  as  thaw  set t lement,   shear  strength  and  possibly 

c reep   t es ts   a re   requ i red .  

G r a i n  s ize   ana lyses  and A t t e r b e r g  l i m i t s  were  performed a t   t h e  Edmonton 

Laboratory  on the  se lected  dry   samples in o r d e r   t o   p r o v i d e  a v e r i f i c a t i o n  

f o r   f i e l d   s o i l   c l a s s i f i c a t i o n .  
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t i l l  cou ld  be  found i n   o n l y  a small   percentage o f  t h e  numerous b l u f f s  

which  he  examined and " i n  no reg ion   were   th ick   depos i ts  o f  t i l l  seen". 

3 . 2  Regional  Physiography  and  Surf  icial  Geology 

3.2.1  Genera 1 

The region  under  study for a p l a n t   s i t e   l o c a t i o n   l i e s  on t h e   b o r d e r   o f  

two phys iographic   subdiv is ions  o f   the  P le is tocene  Coast land  Region.  

F igu re  3 .1  shows the   approx imate   loca t ion  of the  boundary  between  the 

M o r a i n i c   H i l l s  and P i t t e d  Outwash P la ins   Phys iog raph ic   subd iv i s ions   as  

def ined  by Mackay (1 9 6 3 ) .  The Car ibou H i  1 1 s Physiographic  Reg i o n  1 i es  

to   the  immediate  south and w e s t  o f   t he   s tudy   a rea .  

The e n t i r e   s t u d y  area  l i e s   w i t h i n   t h e   c o n t i n u o u s   p e r m a f r o s t  zone  and 

t t i u s   t h e   t e r r a i n  has  been g r e a t l y   i n f l u e n c e d  and mod i f ied   by   g round  i ce  

fea tures .  

3 .2 .2  Mora in i c  H i l l s  

The M o r a i n i c   H i l l s   a r e   c h a r a c t e r i z e d   b y   h i g h e r  and  rougher  topography 

than  the  areas of P le is tocene  sediments  but   are  lower   than  the  Car ibou 

H i l l s .   P re -P le i s tocene   Mackenz ie   de l ta   sed imen ts   a re   be l i eved   t o   under l i e  

the  area. The h i g h e s t   h i l l s   i n   t h e   a r e a  a r e  over  250 f e e t  e l e v a t i o n   b u t  

a re   genera l l y  between 100  and 200 f e e t .  The h i l l s   a r e   f r e q u e n t l y  capped 

with  karne-l ike  sand and grave l   depos i ts   wh ich  have  been e x p l o i t e d   f o r  

some local   borrow.  

The morainic  topography i s  b e l i e v e d   t o   r e f l e c t   t e r m i n a l   i c e   c o n d i t i o n s  

a long an i r r e g u l a r   b e l t  5 t o  10 mi les  wide  through  Parsons  Lake and 

EBA Englnming Conrwltant~ltd. 
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n o r t h  o f  the  Eskimo  Lakes. The  amount o f  g l a c i a l   d r i f t  i s  b e l i e v e d   t o  

be smal l .  

3.2.3 P i t t e d  Outwash P l a i n s  

The p i t t e d  outwash  plains  were  formed when outwash was d e p o s i t e d   i n t o  a 

l a r g e   p r o g l a c i a l   l a k e   w h i c h   f o r m e d   i n  the Eskimo  Lakes - S i t i d g i  Lake 

lowland. The outwash deposi ts   are  reddish-brown  sands  wi th  some g rave l  

which  form a capp ing   over   g rey   P le is tocene sands  and g rave ls .  They a r e  

no t  much over  5 t o  10 f e e t   i n   t h i c k n e s s .  "The area i s  composed of  many 

f la t - topped  mesa- l i ke   a reas   in te rspersed among numerous l a r g e  and small  

i r r e g u l a r l y  shaped h igh l y   i nden ted   l akes  "(Mackay, 1963) Area C i s  on  one 

o f  t hese   mesa- l i ke   a reas .   Genera l l y   t he   e leva t i on   i s   be low 150 f e e t  

a l t i t u d e   i n   t h e   s t u d y   a r e a .  Dead i c e  and m o r a i n i c   t e r r a i n   a r e   i n t e r s p e r s e d  

wi ' th pa tches   o f   ou twash,   ke t t le   ho les  and g l a c i a l - f l u v i a l   d e p o s i t s .  The 

s t r a n d   l i n e s   f r o m  many l a k e   e l e v a t i o n s  can be  seen in   t he   f o rm  o f  wave- 

cu t  t e r races  and shal low  beaches. 

IV. SITE CONDITIONS AND FOUNDATION  RECOMMENDATIONS 

4.1 General 

The d r i l l i n g  program  has shown t h a t   s i g n i f i c a n t   g e o t e c h n i c a l   d i f f e r e n c e s  

exist between the   th ree   a reas   inves t iga ted .   Th is   sec t ion   d iscusses   the  

s i t e   c o n d i t i o n s  and makes conceptual  recommendations  on  foundation 

des ign.  

t R A  Engineering Conrultanlrltd. 



the   d ra inage and the   th ickness  of the   peat   layer  

d r i l l i n g  program  the  depth o f  thaw  ranged  from 0 

averaged 1 f o o t .  The depth o f  t h e   a c t i v e   l a y e r ,  

d e p t h   o f  thaw i n  a season, would  occur i n   t h e  f a  

4.2.3 Subsurface  Condi t ions 

The s i t e   i s   l o c a t e d  on the  boundary of t h e   m o r a n i c   h i l l s  and p i t t e d  

outwash  physiographic  regions  (Sect ion 3.2) which makes t h e   i n t e r -  

r e l a t i o n s h i p  of t he  t i l l ,  l a c u s t r i n e  and p r e - g l a c i a l   s e d i m e n t s   d i f f i c u l t  

1 - 1  140 Page 14 

The th ickness  o f  t h e   a c t i v e   l a y e r   v a r i e s   a c r o s s   t h e   s i t e   a c c o r d i n g   t o  

. A t  the   t ime o f  t he  

. 4  t o  2 . 2  feet  and 
which i s  t he  maximum 

1 1  and be grea te r   t han  

the  observed  thaw  depth* I t  i s   b e l i e v e d   t h a t   t h e   a v e r a g e   a c t i v e   l a y e r  

t h i c k n e s s   a t   t h e   p r o p o s e d   p l a n t s i t e   i s  about 1.5 f e e t .  

The s l o p e   p r o v i d e s   e x c e l l e n t   d r a i n a g e   o v e r   t h e   e n t i r e   s i t e .  The dra inage 

courses  which  are evident f rom  the   a i r -photos   a re  shown i n  Drawing A . 2 .  

Because of   the  constant   s lope,   few  concentrated  dra inage  courses  have 

developed. Wet, poor ly   d ra ined  a reas ,   charac ter ized  by e x t e n s i v e   i c e  

wedge polygon  and  th ick  peat   deposi ts ,   are  ev ident  t o  the   eas t  o f  the  

proposed s i t e .  The i c e  wedge polygons  probably  extend up t h e   s l o p e   t o  

the  proposed  p lant   area  where  vegetat ion and minor  down slope  creep mask 

the i r   p resence.  Some ground  water   f low will occur  downslope i n   t h e  

a c t i v e   l a y e r   d u r i n g   t h e  summer months. 

t o  es t ab l  i 

o v e r l y i n g  

o f  g l a c i a  

to  under1 

sh. I n   genera l   t he   s t ra t i g raphy   cons i s t s  o f  one f o o t   o f   p e a t  

6 t o  8 f e e t  o f  g l a c i a l   l a c u s t r i n e   s e d i m e n t s   o v e r  6 t o  10 f e e t  

( c l a y )  t i l l .  Sandy o r   g rave l l y   p re -g lac ia l   sed imen ts   appear  

e the  t i l l .  The peat   i s   absent  o r  v e r y   t h i n   t o   t h e   n o r t h  o f  
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The g l a c i a l - l a c u s t r i n e  sed 

have  been  derived  from a g 

i 1 1  are b e l   i e v e d   t a  

les away and depos i ted  

i n  a p r o - g l a c i a l   l a k e .  The m a t e r i a l ,  whose g r a i n   s i z e   d i s t r i b u t i o n  

range i s   p r e s e n t e d   i n   F i g u r e  4.2,  i s   m a i n l y   s i l t   w i t h  some c l a y .  

imen ts   wh ich   ove r l i e   t he  t 

l a c i a l   f r o n t   o n l y  a few m i  

The f i n e   g r a i n e d   m a t e r i a l s   w e r e   c l a s s i f i e d   a c c o r d i n g   t o   t h e   U n i f i e d  

S o i l   C l a s s i f i c a t i o n  system  which i s  based  on the  m a t e r i a l s   p l a s t i c i t y  

c h a r a c t e r i s t i c s .   G e n e r a l l y ,   t h e  t i l l  mater ia ls   were   c lassed CL w h i l e  

t h e   g l a c i a l - l a c u s t r i n e   m a t e r i a l s  were ML a l though  some FL g l a c i a l -  

l a c u s t r i n e   m a t e r i a l  was encountered  a t   Area B. A f u r t h e r   e x p l a n a t i o n   o f  

t h e   u n i f i e d   c l a s s i f i c a t i o n   s y s t e m   i s   g i v e n   i n   A p p e n d i x  B . l  and a summary 

o f  t h e   l a b o r a t o r y   r e s u l t s   a r e   g i v e n   i n   A p p e n d i x  C . 6 .  

Sign i f i can t   g round  i ce   has   deve loped  in   a reas   o ther   than  the   obv ious   i ce  

wedge polygon  areas mapped i n  Drawing A . 2 .  F i g u r e  4.3 showg the  average 

g r o u n d   i c e   c o n t e n t   f o r   t h e   b o r e h o l e s   i n  and  near  the  proposed  plant 

s i t e .  S i g n i f i c a n t   e x c e s s   g r o u n d   i c e   ( i c e   i n   e x c e s s  of  the  narmal  pore 

volume i n   t h e  thawed s t a t e )  has deve loped  in   the   upper  15 f e e t .  

The mo is tu re   con ten t  and b u l k   d e n s i t y   p r o f i l e s  o f  the t i l l  and l a c u s t r i n e  

sediments  are  compared i n   F i g u r e  4 .4 .  I t  i s  a p p a r e n t   t h a t   n o   s i g n i f i c a n t  

d i f f e r e n c e   i n   b u l k   d e n s i t y  or  mois tu re   con ten t   ex i s t s   be tween   the   l acus -  

t r i n e   o r  t i  1 1  m a t e r i a l s .  

Ground  temperature  measurements  taken a t   Bo reho le  B 5  and E3 i n  the p l a n t  

s i t e   a r e a ,   a r e   p r e s e n t e d   i n   F i g u r e  4 . 5 .  The maximum depth  o f   seasonal  

temperature  change i s  15  f ee t ,   be low which the   t empera tu re   i s  21 degrees F .  

ERA Enginawing Conrultantr ltd. 
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4.2.4  Discussion 

A 4.1 m i l l i o n  square f o o t  gas p l  an t  

s e l e c t e d  from the   a rea   inves t iga ted .  

Page 22 

s i t e ,   o u t l i n e d   i n  Drawing A . l ,  was 

A design  phi losophy  which  keeps 

the  permafrost   mater ia l   f rozen  must   be  adopted i n  view of t h e   h i g h  

excess  ice  contents o f  t h e   s u p p o r t i n g   s o i l s .  For t e n t a t i v e   d e s i g n  

purposes i t  i s   e s t i m a t e d   t h a t  a minimum f i l l  th ickness  of 5 f e e t  i s  

r e q u i r e d   f o r  a working  pad  where i t  i s  assumed t h a t  a nominal amount of 

thaw se t t lement  can  be to le ra ted .   Deta i led   geothermal   ana lyses   shou ld  

be  undertaken to c o n f i r m   t h e  5 foo t   t h i ckness   es t ima te  and t o  assess  the 

e f f e c t  of v a r i o u s   d e s i g n   a l t e r n a t i v e s   s u c h  as a n   i n s u l a t i n g   l a y e r .  

In  t h i s   a r e a  there i s  no s i g n i f i c a n t   b e a r i n g   s t r a t a   w i t h i n  20 fee t   o f  

the  sur face.   "Freeze-back  p i les"   extending t o  depths   g rea ter   than 15 

fee t   be low  the   o r i g ina l   g round   su r face   a re  a v i a b l e  means of ach iev ing  

s tab le   suppor t   cond i t i ons .  A t  15 f e e t   t h e  b u l k  d e n s i t y  and mois tu re  

c o n t e n t   p r o f i l e s   ( F i g u r e  4.4)  for  bo th   t he  till and l a c u s t r i n e   m a t e r i a l s  

have  achieved some degree o f  s t a b i l i t y   i n d i c a t i n g   r e a s o n a b l y   u n i f o r m   i c e  

c o n t e n t s .   S u f f i c i e n t l y  low  ground  temperatures  exist  for  freezeback 

p i l e s   t o  be e f f e c t i v e .  

I f  the  sand s t ra ta   benea th   t he  t i l l  i s  found to  be  cont inuous, i t  would 

be an e x c e l l e n t   b e a r i n g   s t r a t a   f o r  heavy   l oads .   S ign i f i can t l y   h ighe r  

bea r ing   capac i t i es   shou ld  be o b t a i n a b l e  fo r  p i l e s  founded i n   t h i s  sand. 

Where l i g h t  o r  temporary  loads  are  ant ic ipated,   s t ructures  founded  on 

spread  foo t ings  i n  a prepared  gravel   pad wi th  an  open  crawl space a r e  

f e a s i b l e .   L i g h t   b u i l d i n g s ,   w h i c h   a r e   r e l a t i v e l y   f l e x i b l e  may be  founded 

i n  such a way. 

EBA Lnginmring  Conrwltontr ltd. 
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4.3.3 Subsurface Conditions 

Page 26 

Stratigraphic cross sections of the docksite and staging areas are 

presented in Figures 4.7 and 4.8. The location o f  these sections are 

shown in Drawing  A.l. The stratigraphy in the docksite and staging area 
consists o f  a thin layer of outwash and glacial-lacustrine sediments 

overlying preglacial deltaic deposits. 

The ice contents of the material are moderate to high. The volume of 

segregated ground ice is typically in the order of 50 percent in the 

surficial silts and clays. Some excess ice  has developed in the outwash 
sand, especially in the vicinity of Borehole E14 where the sand is at 
the surface. The preglacial silts and clays have excess ice contents 

in the order of 20 to 30 percent while the preglacial sand has little 

or  no excess ice. Large vertical wedges o f  segregated ice obviously 

e x i s t  in the  ice wedge polygon areas; however, no wedges were penetrated 
by a borehole. 

Ground temperature measurements were obtained in Borehole E14 and  the 
results presented in Figure 4.5. Because of the proximity to the bank, 

the temperatures are very warm until approximately lake (sea) level 

where they  begin  to decrease. The interior o f  the staging area would 

have temperature profiles similar to Borehole B5 and E 3  which reach a 

constant temperature of 21 F a t  approximately 15 feet. 0 

4.3.4 Discussion 

The proposed docksite is shown in Drawing A.1. The bank materials in 
this area are more granular resulting in lower  ice contents and less 
thaw susceptability. The location is at a wide portion of  the bay where 

E M  Pnglnearing Conrutnntrltd. 
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b a rge  manoev will be eas i  

Page 29 

e r .  Deep Ner water  was found  near  Borehole 

A 9  b u t   t h e   c o n f i n e d   l o c a t i o n  and the   g rea ter   bank   re l ie f   d iscouraged 

t h i s   l o c a t i o n .  Because o f   t he   sha l l ow   underwa te r   s lopes   (F igu re  4 . 6 1 ,  
some dredging w i  1 1  be r e q u i r e d   t o  accommodate the  an t i c ipa ted   ba rge  

d ra f t   requ i remen ts   o f  8 f e e t .  

For the  heavy  loads  which  must  be  supported,  an  earth f i l l  dock w i t h  

sheet p i l e   r e t a i n i n g   w a l l s   a p p e a r s   t o   b e   t h e  most p r a c t i c a l .  A s i g n i f i c a n t  

amount o f  ear thwork may be  requi red  to   t ranspor t   the  heavy  modules  f rom 

barge  leve l  (4  t o  5 feet   a .s .1)  t o  the  graded  s tag ing  area (20 fee t   a .s .1 )  

wi thout   exceeding a recommended  maximum s lope  o f  7%. 

Sheet p i l e  p l a c e m e n t   a n d   d r e d g i n g   f e a s i b i l i t y   i s   c o n t i n g e n t  on the  

absence of permafrost   under   the lake. I t  may be  necessary t o  extend the 

s t r u c t u r e   f a r t h e r   o f f s h o r e  t o  overcome d i f f i c u l t i e s   w i t h   f r o z e n   g r o u n d .  

A d d i t i o n a l   d r i l l i n g ,   p r e f e r a b l y   f r o m   t h e   i c e   o n  Hans  Bay t o  p r o f i l e   t h e  

ex ten t   o f   t he   pe rmaf ros t   t ab le   under   t he   l ake  i s  e s s e n t i a l  t o  dock 

design.  Moreover  the  lake  bed  mater ia l   should  be  assessed  for   possible 

use a s  h y d r a u l i c  f i l l ,  

The proposed  s tag ing   a rea   i s   ou t l ined   in   Drawing  A . 1 .  From a geotechn ica l  

p o i n t  of v i e w ,   t h e   s i t e   i s   e x c e l l e n t .  It i s   expec ted   t ha t   app rox ima te l y  

5 f e e t   o f   g r a n u l a r  f i l l  will be   requ i red   t o   p reven t   deg rada t ion   o f   t he  

permaf r o s t  

E M  Enginrorinq Conrulbntr Ud. 
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4.4.2 S u r f i c i a l   C o n d i t i o n s  

Proposed A i r s t r i p  A i s   l o c a t e d   o n   r e l a t i v e l y   f l a t   g l a c i a l  outwash  and 

lacust r ine  area  (Drawing A . 2 ) .  The maximum r e 1   i e f   a l o n g   t h e   s t r i p   i s  12 

f e e t .  The dra inage of  the   su r round ing   reg ion   i s  good as no  major  drainage 

courses   a re   in te rcepted  by the  proposed f i l l .  Permanent  water  ponding 

a d j a c e n t   t o   t h e  f i l l would not be   expec ted   except   poss ib ly   a t   the  north 

end  where  the s t r i p  i s  s i t u a t e d  on a dra ined lake bas in  and some seasonal 

ponding  probably  occurs.  

The v e g e t a t i o n   c o n s i s t s  o f  re indeer  moss and grasses i n  t h e   w e l l   d r a i n e d  

areas  and  sedges i n   t h e  more m o i s t   l o c a t i o n s .  

A ia rs t r ip  B i s   s i t u a t e d  on  two h i g h  and f l a t   r i d g e s   w h i c h   a r e   p r o b a b l y  

g l a c i a l  outwash  deposits. A 35 f o o t   g u l l y   e x i s t s  between them. The 

drainage  f rom  the  outwash  deposi ts i s  e x c e l l e n t   b u t  a major  drainage 

c o u r s e   e x i s t s   i n   t h e   g u l l y   ( D r a w i n g  A .2 ) .  The v e g e t a t i o n   c o n s i s t s   o f  

grasses  and mosses on  the   ou twash  depos i ts   w i th   sedges  in   the   gu l l y .  

A p r o f i l e  and  proposed  grade i s   p resen ted   i n   F igu re   4 .10 .  

4 . 4 . 3  Subsurface  Condi t ions 

A c ross   sec t i on  o f  proposed A i r s t r i p  A i s   p r e s e n t e d   i n   F i g u r e  4 . 9 .  The 

area,  which i s  v e r y   s i m i l a r   t o   t h e   d o c k s i t e ,  i s  c h a r a c t e r i z e d   b y   g l a c i a l  

l a c u s t r i n e  and outwash  sediments  over ly ing  de l ta ic   sand.  The genera l i zed  

s t r a t i g r a p h y   p r e s e n t e d   i n   F i g u r e  4.9 has  been  complicated  by  thaw  collapse 

sca rs   assoc ia ted   w i th  thaw se t t lement  of 9 sma l l   l acus t r i ne   bas in .   Th i s  

bas in  i s  now a bay i n   t h e   l a r g e   l a k e   e a s t  o f  t h e   a i r s t r i p   l o c a t i o n .  

A pea t   l aye r   f rom  one   t o   f i ve   f ee t   t h i ck ,   cove rs  the e n t i r e   a r e a .  The 

sand i s   ve ry   nea r   t he   su r face   a t   t he   sou the rn  end o f  t h e   s t r i p  and 

u n d e r l i e s   a p p r o x i m a t e l y   f i v e   f e e t  of s i l t  towards  the  nor thern end. 
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The  ground  ice  conditions  are  moderate.  The  sand  deposits  within 10 

feet  of  the  surface  contain an average  of 15% ice  while  no  excess  ice 
was  encountered in the sand below that depth.  The  silt has approximately 
30 to 40 percent  excess  ice  while  the  clay  material  has  from 3.0 to 70 
percent  excess  ice. 

No borings  were  obtained at proposed Airstrip B; however,  since  the 
landform  appears  to be the  same  as  Area C, the  subsurface  conditions are 
expected  to  be  similar. In Area C, approximately 8 feet of high ice 
content  lacustrine silt and clay was  encountered  over sand with a low 
ice  content. 

4.4.4 Discuss 

An airstrip capab 

ion 

le of handling  jet  traffic  can  be  constructed at the 
si.te  designated  "Airstrip A". The  airstrip  bearing  of 346' from  true 
north  is  satisfactory  as  the  prevailing  winds in the  area  are  from  the 
north-west.  The  proposed final grade  shown in Figure 4.9 has a maximum 
slope  of  0.24%  which  is  well  within  the 2% specified. It is anticipated 
that a minimum of 8 feet  of fill will be required  to  preserve  the  permafrost 
condition  with  no  anticipated  thaw  settlement.  This  results in a f i l l  
volume o f  approximately 430,000 yd . I f  a jet  strip is  required and it 3 

, the  thermal  influence  of  the  pavement  may  necessitate 
i l l  or  insulation  to  protect  the  permafrost.  The  location 
ly 2 miles  from  the  proposed  Area A plantsite. 

is to  be  paved 
even thicker f 
is approximate 

The  location  meets all of the longitudinal set  back and obstacle  clearance 
requirements;  however, a small  amount o f  excavation i s  necessary  on  the 
west  side  of  the  runway,  midway  between  Boreholes  AS9 and AS10 to  meet 
lateral  obstacle  clearance  requirements. 
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4.5 Area B 

4.5.1 Genera 1 

Twenty- two boreho les   were   d r i  1 l e d  1 n Area B, of which 6 were  located  a t  

a p o s s i b l e   a i r s t r i p   s i t e .  The bo reho le   l oca t i ons  are shown i n   F i g u r e  

A.3 ,  the  borehole  logs  are  presented  in   Appendix  6 . 5  and t h e   r e s u l t s  of 

g ra in   s i ze   ana lyses   a re   i nc luded   i n   Append ix  C.4. A br ie f   aerea l   photography  

i n t e r p r e t a t i o n  was undertaken  and the resu l t s   p resen ted   i n   D raw ing  A . 4 .  

The subsur face   cond i t ions   were  more un i fo rm and  as f a v o u r a b l e   a t  Area 6 

as a t  Area A.  However, the s u r f i c i a l   c o n d i t i o n s   a r e   l e s s   d e s i r e a b l e  and 

o v e r a l l   s i t e   l o c a t i o n   r e l a t i v e   t o   t h e   d o c k   s i t e  and prospect ive  borrow 

areas i s  c l e a r l y   n o t  a s  des i reab le  as t ha t   f o r   A rea  A. 

4 . 5 . 2  S u r f i c i a l   C o n d i t i o n s  

Area B i s  s i tuated  near  what i s  b e l i e v e d   t o  be  the  shore of a post  

g l a c i a l   l a k e .   G l a c i a l - l a c u s t r i n e   d e p o s i t s  have  smoothed out the  topography 

r e s u l t i n g   i n  a v e r y   g e n t l e  (0.8%) slope  towards  the east .  Because of 

the  gent le   s lope  the  dra inage was q u i t e  poor. No major  drainage courses 

were  noted and mois tu re   con ten t  of t h e   a c t i v e   l a y e r  was found t o  be 

cons iderab ly   g rea ter   than  a t   Area  A. Ex tens i ve   i ce  wedge polygon  features 

have   deve loped   ove r   t he   s i t e ,   espec ia l l y   i n   t he   v i c in i t y  o f  Borehole A 3  

where   the   loca l   re l ie f  between  the  center  and  the  edges o f  the  polygons 

i s  3 t o  4 f e e t   ( r a i s e d   c e n t r e s ) .  

The vege ta t i on   cons i s t s   ma in l y  o f  grasses  and  mosses. A moderate  growth 

of w i l l o w  and a lder   shrubs i s  p resent   towards   the   nor th  end of t h e   s i t e .  

L M  €nqinordng Condtnntrltd. 
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o f  2 f e e t .  The s lopes   f rom  the   te r race  down t o  the   su r round ing   t e r ra in  

a r e   q u i t e  steep.  A 40 f o o t  deep gul ly   separates  Boreholes C 6  and C 7  
from  the  remainder of  t h e   s i t e .  

The a r e a   i s   v e r y   w e l l   d r a i n e d .  No f r e e   w a t e r  was observed i n  t h e   a c t i v e  

l aye r  and the   vegeta t ion  was t y p i c a l  of dryer   reg ions .  Some loca l   spo ts  

which  supported a lusher  vegetat ion  were  observed;  however,   the  moisture 

c o n d i t i o n s   a t   t h e s e   s p o t s   w e r e   s t i l l   q u i t e   d r y .  I t  i s  thought  that  a 

s i g n i f i c a n t   p o r t i o n  o f  the  area i s  swept f r e e  o f  snow by t h e   w i n t e r  

winds. 

The average  depth  of  thaw a t  the  t ime o f  t h e   d r i l l i n g  program was 1 f o o t  

and the  depth o f  t h e   a c t i v e   l a y e r   i s   e x p e c t e d   t o  be about 1.5 f e e t .  

Some ground  i ce   fea tures   a re   apparent   in   the   sou th   ha l f   o f   the   a rea   bu t  

they a r e   q u i t e   s u b t l e .  The v e g e t a t i o n   c o n s i s t s   o f  hummocky  moss and 

grass  cover   wi th   sparse  s tunted  shrubs.  

4 .6 .3  Subsurface  Condi t ions 

A s t r a t i g r a p h i c   c r o s s   s e c t i o n  i s  presented i n   F i g u r e  4.14. The subsurface 

c o n d i t i o n s   c o n s i s t  o f  approximately 8 t o  15 f e e t   o f   l a c u s t r i n e  s i l t  and 

c l a y   o v e r l y i n g  sand. The sand was found  to   ex tend to  the  maximum depth 

of  d r i l l i n g   w h i c h  was 28 f e e t .  The s u r f i c i a l   p e a t   l a y e r  was t y p i c a l l y  

one f o o t   t h i c k .  

The excess  ice  content  i n the s i 1 t and c lay  ranged f rorn 20 t o  60 percent  

w h i l e   t h e   e x c e s s   i c e   c o n t e n t   i n   t h e  sand was less than 10 percen t .  The 

mo is tu re   con ten t  i n  the sand ranged  from 25 t o  35 pe rcen t .  

I 
I EBA Lngineudng Condtnntdtd. 
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No ground temperature measurements  were  made, however it is believed 

that the temperatures are similar to the interior boreholes at Areas A 
and B. 

4.6.4 Discussion 

The foundation conditions at this site are excellent. If freeze back 

piles were used, the overall length could be  kept significantly shorter 

than for  the other sites. It may even be possible to strip the high ice 

content clay and silt and place footings directly on the sand. This 

possibility would require considerably more data before a decision could 
be made. 

The relative ease of site preparation makes this area very attractive 

from an engineering standpoint. Although the haulage distances to  the 

borrow areas are considerably longer than for Area A, the  gravel quantities 
which would be required are certainly less. The grading requirements 

fo r  a high quality road  to transport heavy modules up to Area C are 
quite demanding. Moreover, the site location will add substantially to 

the length o f  access roads and gas gathering pipelines. These factors 

must be evaluated to determine the realtive merits o f  the site. 

Airstrip conditions at Area C are excellent. The flat terrain minimizes 

the amount of fill required  and  the high elevation would avoid considerable 
ground fog. Also, there is sufficient room  for a cross strip. 
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O r i g i n  of Granular  Borrow 

The p r i m e   s o u r c e s   c o n s i d e r e d   f o r   g r a n u l a r   m a t e r i a l   e x p l o i t a t i o n   i n   t h e  

Parson  Lake  a rea   a re   de l ta ic  and f l u v i a l   t e r r a c e s   f o r m e d   a l o n g  a smal l  

r iver   which  enters   the  Esk imo  Lakes  between Hans Bay and B o n n i e v i l l e  

P o i n t .  These te r races   con ta in   i n te rbedded   g rave l ,  sand  and s i l t .  The 

g rave l  beds  range  from a f e w   f e e t   t o   o v e r  60 f e e t .   S t r a t i f i e d   g r a v e l  

and  sand  beds  have  been  observed  on  bank  exposures a t  Source 1 .  

5 . 3  Ground Ice   Cond i t ions  

The i c e   c o n t e n t  o f  t h e   g r a v e l ,   o c c u r r i n g  as i c e   i n c l u s i o n s  and lenses i s  

r e p o r t e d   t o  range from 5% t o  20% by v o l  ume. The average  ice  con  tent  

appears t o  be  10% by volume. The m o i s t u r e   c o n t e n t   o f   t h e   g r a v e l   m a t e r i a l  

was found t o  be 4.1% t o  18.3% w i t h  an  average o f  10% over   the   four  

source  areas. 

The u n d e r l y i n g   f i n e   s a n d s ,   s i l t s  and c l a y s   c o n t a i n   g r o u n d   i c e   i n   t h e  

form of segregated   i ce   lenses   and  non-v is ib le   we l l  bonded ice.  Average 

mo is tu re   con ten t  a r e  i n   t h e   o r d e r  o f  25%. These m a t e r i a l s   a r e   c o n s i d e r e d  

to be  unsui tab le  for   borrow  development .  

Massive  ground  ice  format ions up t o  17 f e e t   t h i c k  have  been  encountered 

i n  Sources 1 and 4. The massive  ground  ice  usual ly   occurs  between  the 

f i n e   m a t e r i a l s  and t h e   o v e r l y i n g   c o a r s e   g r a n u l a r   m a t e r i a l s  o r  between 

o rgan ic   pea t   l aye rs  and u n d e r l y i n g   g r a n u l a r   m a t e r i a l .  The massive i ce  

f e a t u r e s   c o u l d   r e s t r i c t   o r  impede the  development o f  a borrow  source 

because o f   t h e  ponds  formed  f rom  the  mel t ing  ice and extens ive  subs idence 

of t h e   p i t   f l o o r .  

I 
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On t h i s   b a s i s  i t  i s   e v i d e n t   t h a t  a d e t a i l e d   p e t e r o g r a p h i c  and t r i a l  

mix design  program w i  1 1  be   requ i red   t o   de te rm ine   t he   ma te r ia l   su i tab i  1 i t y  

for c o n c r e t e   a p p l i c a t i o n s .  The m a t e r i a l  will be v e r y   s u i t a b l e  as  general 

f i l l, for   foundat ion  pads  and  subgrade  construction. 

5.6 Volume Est imate 

Sources 1 ,  2, 3 and 4 c o n t a i n   g r a v e l  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   f o r   e x p l o i t a t i o n .  The  minimum q u a n t i t i e s  o f  g r a n u l a r   m a t e r i a l  

which  can  be  recovered  from  these  sources  have  been  est imated  (Reference 

No. 3)  as follows: 

TABLE 5 .1  
ESTIMATED  VOLUME OF GRANULAR  MATERIAL 

VOLUME ESTIMATE BORROW THICKNESS 
SOURCE  (CUB I C YARDS) (FEET) 

1 ,000,000 

250,000 

370,000 

200,000 

16 

5 
7-10 

15 

TOTAL 1,820,000 cub ic   yards  

5.7 Overburden and Surface  Cover 

The area i s  sparse ly   vegeta ted   w i th   g rasses ,   l i chens ,   w i l lows and 

l a u r e l .  The overburden  cons is ts   o f   o rgan ic   peat  and f r o z e n  s i l t  between 

5 and 14 f e e t   t h i c k .  
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The  summer o p e r a t i o n   c o n s i s t s   s i m p l y   o f   s t r i p p i n g  and s t o c k p i l i n g  

the  newly thawed m a t e r i a l .   T h i s   a l l o w s   t h e   m a t e r i a l   t o   d r a i n  

r a p i d l y  and increases  the  thawing i n  the   depos i t .   S tockp i l i ng   ope ra t i ons  

take   p lace  when the  thaw f r o n t  has penet ra ted  1 t o  2 f e e t   i n t o   t h e  

depos i t . 

An impor tant  cons ide ra t i on   f rom  the   eco log i ca l  and c o n s t r u c t i o n  

v iewpo in t   i s   the   ex is tance  o f   mass ive   g round  i ce   layers   be low  the  

g r a v e l   d e p o s i t .  Up two I 7  f e e t  o f  massive  ice was encountered i n  

sources 1 and 4. I f  the  p i t  development  encounters  massive  ice 

bodies,  thaw  ponds may form,  impeding  drainage and m o b i l i t y   i n   t h e  

p i t .  F u r t h e r   d r i l l i n g   i s  recommended t o   b e t t e r   d e f i n e   t h e   e x t e n t  

o f  these  massive  ice  bodies.   In  many instances i t  will be necessary 

to   l eave  a s o i l   c o v e r  o f  approx imate ly  5 f e e t   o v e r   t h e   i c e   t o  limit 

thaw i ng . 

The hau l   rou tes   a re  shown i n  Drawing A . 4 ,  A w i n t e r   r o u t e   o v e r   t h e   i c e  

of  Hans  Bay should  be  considered  s ince i t  would  reduce  the  consumption 

o f  g r a n u l a r  m a t e r i a l s  and the  env i ronmenta l   impact .   Th is   dec is ion 

would  depend  upon  construct ion  schedul ing.  

As t h e   s t o c k p i l e d   b o r r o w   m a t e r i a l  and the  excavated  overburden thaws 

and d ra ins ,   l a rge  amounts o f   s i l t y   w a t e r  will be  produced. The 

env i ronmen ta l   imp l i ca t i ons  o f  t h i s   d i r t y   w a t e r   r e a c h i n g  the Eskimo 

Lakes could  be  severe.  I t  may be   necessa ry   t o   cons t ruc t   re ta in ing  

o r   s e t t l i n g  ponds t o   c o l l e c t   t h e   r u n o f f  and a l l o w   t h e   s i l t  t o  s e t t l e  

o u t   b e f o r e   d i s c h a r g i n g   t h e   w a t e r   i n t o   t h e   l a k e .  

EBA Engineering Consultants ltd. 
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5.10 P i t  Management 

The g r a v e l   p i t   s h o u l d  be opened  and t h e   i n i t i a l  l i f t  o f  gravel  

s t o c k p i l e d   f o r  one o r  more y e a r s   i n  advance o f  cons t ruc t i on .   S ince  

the  volume o f   m a t e r i a l   i n   t h e s e   d e p o s i t s   i s   e s t i m a t e d  t o  be very  

c l o s e   t o   t h e  volume of m a t e r i a l   r e q u i r e d ,   c a r e f u l   p l a n n i n g  and t i g h t  

con t ro l   shou ld  be exerc ised  throughout   the  recovery  operat ion.  Care 

i s  a l s o   r e q u i r e d   i n   t h e   p i t   o p e r a t i o n  t o  i nsure   adequate   sor t ing   o f  

the sand, g rave l  and overburden  mater ia ls .  

V I .  ROADWAY AND  GATHERING LINE ROUTES 

6.1 Genera 1 

A gas gather ing  p ipe l ine  system  and  assoc iated roadway access  connecting 

the   p roduc ing   we l l   c l us te rs   w i th  the s e l e c t e d   p l a n t s i t e   i s   r e q u i r e d .  A 

gather ing  system  route,  shown i n  Drawing A . 4  and F igu re  6.1, i s  proposed. 

I t  c o n s i s t s  o f  a header l i n e   c o n n e c t i n g   a l l  o f  t h e   w e l l   c l u s t e r s  and  a 

main 1 i ne   connec t ing   e i t he r   t he  Area A o r  B p l a n t i s t e   t o   t h e   h e a d e r   l i n e .  

I t  i s  understood  that  an  above  ground p i l e   suppor ted   p ipe l i ne   sys tem i s  

cons ide red   t o  be t h e   m o s t   v i a b l e   d e s i g n   p o s s i b i l i t y  a t  t h i s   t i m e .  

A second  road  system i s   a l s o   r e q u i r e d   t o   t r a n s p o r t  heavy  modules from 

the  dock  to   the  p lant   areas,  The g e o m e t r i c   d e s i g n   c r i t e r i a  f o r  such 

a road  a re   we l l   de f ined.  The heavy  module  t ransporters  require a 

maxiroum grade  o f  7 percent  and a minimum rad ius  o f  v e r t i c a l   c u r v a t u r e  

of  2500 feet.  Moreover,  the  subgrade must be cons t ruc ted  t o  the   h ighes t  

standards i n  o r d e r   t o   c a r r y   t h e  heavy l o a d i n g   a n t i c i p a t e d .  

EBA Engineerlng Consultants ltd. 
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The geometr ic  standards  for   the  gather ing  system  are  not   as  wel l   def ined. 

A maximum roadway s l o p e   o f  10% was adopted, I t  i s   d e s i r e a b l e   t o  keep the  

p i p e l i n e   g r a d e s   s h a l l o w   i n   o r d e r  t o  prevent  "slug  f low"  of  the  gas  and 

l i q u i d  components o f   t h e   w e l l   p r o d u c t .  Some adjustments of  the  grade, 

however,  can e a s i l y  be  accommodated by va ry ing   t he   above   g round   p i l e  

1 ength. 

The routes  were  se lected  f rom an a e r i a l   p h o t o g r a p h i c   i n t e r p r e t a t i o n  

i n   c o n j u n c t i o n   w i t h   d e t a i l e d   c o n t o u r  maps. The routes  chosen  are shown 

i n  Drawing A . 4  and t h e   p r o f i l e s   a r e  shown i n  Drawings A . 5  t o  A.12. 

Because o f   t h e   r e a l t i v e l y   h i g h   c o s t  of t h e   p i p e l i n e   s t r u c t u r e   w i t h  

r e s p e c t   t o   t h e  roadway, a h i g h   p r i o r i t y  was p laced   on   ob ta in ing   t he  

sho r tes t   poss ib le   rou te .  The s h o r t e s t   r o u t e  was o f ten   se lec ted   ove r  

a l t e r n a t e  segments w i t h  more favourab le   foundat ion  and t e r r a i n   c o n d i t i o n s  

In  some loca t i ons   t he   na tu ra l   g rades   a re   g rea te r   t han  10 percent  and 

grade  reducing f i l l s  will be requ i red .  I t  i s   b e l i e v e d   t h a t   a s  

economical a r o u t e  a s  i s   p o s s i b l e   u s i n g  an " i n tu i t i ve1 '   app roach  was 

ob ta ined.  A d e t a i l e d   e c o n o m i c   a n a l y s i s   o f   p i p e l i n e   v e r s u s  f i l l  

c o s t s   i s   r e q u i r e d  when t h e   s p e c i f i c a t i o n s  and u n i t   c o s t s   a r e  known, 

6 . 2  T e r r a i n   E v a l u a t i o n  

An ae rea l   pho tog raph ic   t e r ra in   i n te rp re ta t i on ,   p resen ted   i n   D raw ing  A.4 ,  

was per formed  a long  the  gather ing  system  corr idor .  The ma te r ia l   t ypes  

of var ious   land forms  ob ta ined  f rom  boreho les   in   the   s tudy   a rea   were  

e x t r a p o l a t e d   t o   s i m i l a r   l a n d f o r m s   i n   t h e   g a t h e r i n g   l i n e   c o r r i d o r .  No 

borehole  data was o b t a i n e d   i n   t h e   g a t h e r i n g   c o r r i d o r .  A d e s c r i p t i o n  

of the  landforms  is   presented  in   the  legend  accompanying  Drawing A.4.  

\ 

Enl Lngimerlng Conrwltantr ltd. 
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The  second m a j o r   l a n d f o r m   i n   t h e   a r e a   i s   t h e   g l a c i a l - l a c u s t r i n e   s e d i m e n t s  

s i m i l a r  t o  those  which  were  encountered i n  Areas A and B .  These  sediments 

a re   mos t l y   c layey  s i l t  w i t h  some pockets  of c l a y .  The g l a c i a l - l a c u s t r i n e  

depos i ts  commonly occur i n  the  low l y ing   a reas   where   the   d ra inage  i s  

poor t o  very  poor .   Th ick  peat   deposi ts   can  be  expected i n  some of the  

poorest   dra ined  areas.   Wel l   developed  ice wedge polygons were ev iden t  

t h r o u g h o u t   t h e   l a c u s t r i n e   d e p o s i t s  apd i n  some of these  standing  water 

was noted. Because o f   t h e   p o o r   d r a i n a g e ,   t h i c k  peat l a y e r  and t h i n  

a c t i v e   l a y e r ,   t h e   g l a c i a l - l a c u s t r i n e   s e d i m e n t s   a r e   e s p e c i a l l y   s e n s i t i v e  

t o   t e r r a i n   d i s t u r b a n c e s .  Where a t h i n   l a y e r  o f  g l a c i a l - l a c u s t r i n e  

sed iments   ex is ts   over   the   g round  mora ine ,   the   d ra inage  i s  somewhat 

b e t t e r ,   b u t   s i g n i f i c a n t   g r o u n d   i c e   f e a t u r e s   a r e   e v i d e n t .  

A l though  the  re1 

gather ing  system 

i e f  was  much gent  

avo ided  the   g lac  

The poor   d ra inage   and   sens i t i v i t y  

reasons   f o r   t h i s .  

l e r ,   t h e   r o u t e   c o n s i d e r e d   f o r   t h e  

i a l - l a c u s t r i n e   d e p o s i t s   w h e r e v e r   p o s s i b l e .  

t o  te r ra in   d is tu rbances   were   the   ma in  

6.3 D iscuss ion   o f   Route  Segments 

6 . 3 . 1  Genera 1 

T h i s   s e c t i o n   d i s c u s s e s   b r i e f l y   e a c h  of t h e   r o u t e  segments w i t h  respect  

to  foundat ion   cond i t ions ,   g rades  and  drainage. 
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6.3.4 Junction 3 to Cluster 1 (Drawing A.7) 

Page 57 

The major feature in this section is the  river crossing at STN 420. A 
bridge structure will probably be required. The flood plain is relatively 

narrow at this section (200 ft) and  both banks appear to consist of a 

thin layer o f  glacial-lacustrine material overlying ground moraine. The 

rest of the section crosses ground morai,ne with many kame hummocks which 

are composed of granular material of varying quality. Several grades i n  

excess o f  10 percent exist but they  can probably be reduced by a slight 

rerouting in the detailed design. 

6.3.5 Junctions 3 and 3 B  to Cluster 3 (Drawing A.8) 

Two  alternates were chosen for this route. The first alternate from 

Junction 38 to Junction 3 requires an additional river crossing plus 
major grade reducing fills  and is  not recommended. The second alternate 

traverses ground moraine from Cluster 3 to STN 50A. It then crosses a 

thin glacial-lacustrine deposit over ground moraine. Some ice wedge 

polygons are apparent on the airphoto. Although a major river crossing 

is not required with this alternative route at least one major culvert 
is needed. 

6.3.6 Plantsite, Area A to Junction 2 (Drawin9)A.g) 

The first section o f  the route traverses mainly gently sloping ground 

moraine and glacial-lacustrine sediments over ground moraine. Two short 

terrain sections, with peat over glacial-lacustrine sediments are also 

crossed. A major topographic low was crossed at STN 60. The foundation 

conditions consisted o f  peat over  glacial-lacustrine sediments. Although 

no established drainage course was evident, significant flows may occur 

in this channel during spring breakup. 

ERCl Englneafing Conrultantrltd. 
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VI I .  RECOMMENDATIONS 

7.1 Genera 1 

T h i s   s e c t i o n  summarizes the  recommendations  which  have been imp l i ed  

or s t a t e d   i n   t h e   p r e v i o u s   s e c t i o n s ,   A l t h o u g h   g e o t e c h n i c a l   c o n s i d e r a t i o n s  

w e r e   p r i m a r y ,   t h e   l o g i s t i c a l  and f u n c t i o n a l   a s p e c t s   o f   t h e   c o n s t r u c t i o n  

and o p e r a t i o n   o f   t h e  gas p lan t   were   cons idered  in   fo rmula t ing   these 

recommendations. 

7.2 P l a n t s i t e  - Area A 

Area A i s   c o n s i d e r e d   t h e   p r i m a r y   l o c a t i o n   f o r  a p l a n t s i t e .  Adequate 

foundat ion  and d r a i n a g e   c o n d i t i o n s   e x i s t   a l o n g   w i t h   s e v e r a l   l o g i s t i c a l  

advantages. The l a c a t i o n   i s   c l o s e   t o   t h e   p r o p o s e d   d o c k   s i t e  and borrow 

areas  which will minimize  the amount o f  roadwork. A cho ice  o f  two 

good a i r s t r i p   l o c a t i o n s  i s  a v a i l a b l e .  

As an i n i t i a l   e s t i m a t e   a t   l e a s t   f i v e   f e e t  o f  f i l l  i s  required  where a 

small  amount o f  thaw se t t l emen t  can be t o le ra ted .   F ree te -back   p i l es  

extending  to   depths  be low 15 feet  should  be  considered  the  pr ime  foundat ion 

type, however there i s  an e x c e l l e n t   p o s s i b i l i t y  o f  u t i l i z i n g  end bear ing  

p i l e s .   T h i s  must be v e r i f i e d  by f u r t h e r   e x p l o r a t i o n  and t e s t i n g .  Spread 

f o o t i n g s   i n   t h e  f i l l  i n   c o n j u n c t i o n   w i t h  a v e n t i l a t e d   c r a w l  space a r e  

considered  adequate for l i g h t l y   l o a d e d  or temporary  structures  where 

minor movements  can  be to le ra ted .   Granu la r  pads wh ich   p rov ide   bu i l d ing  

foundat ion  suppor t   should be c o n s t r u c t e d   a t   l e a s t  one f u l l  y e a r   p r i o r  

t o   b u i l d i n g   e r e c t i o n .  A t  present  there does no t  seem t o  be  any geotechnical  

fac to rs   wh ich   wou ld  limit c o n s t r u c t i o n   t o  a w i n t e r   o p e r a t i o n .  The t e r r a i n  

and ground  ice  condi t ions  should  be  reasonably   to lerant   o f  summer 

€bA €nginraring Conrwltantr Ud. 
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be undertaken t o  profile  the  permafrost  table  which may extend  under  the 
lake and to  evaluate  the  lake  sediments fo r  possible  use as a hydraulic 
f i l l .  

7 . 6  Airstrip 

Possible  airstrip  locations  were  investigated at all three  areas. An 
airstrip with jet  capabilities (6000 ft.) and an  airstrip  with STOL 

capabilities (3200 ft.) were  investigated a t  Area A .  The  jet  airstrip 
i s  approximately 2 miles  from  the  proposed  Area A plantsite and at a 

bearing of 346' from true North.  The STOL airstrip is approximately 3/4 
mile  from  the  plantsite and a t  a bearing  of  12 from true  North. 
Approximately 8 feet  of fill is  required to ensure  freete-thaw  stability 
of the  underlying  foundation  soils.  Foundation and drainage  conditions 

0 

a t  each of the  sites  are  equal 
is required  to  meet  obstacle c 

The Area 6 airstrip, which  has 

ion ly good, but a slight amount of excavat 
learance  requirements  at  the  jet  strip. 

jet  capabilities, has a bearing o f  

356' from true  North.  The  foundation  conditions  are poor, especially at 
the  north  end  where  extensive  ice  wedge  polygon  development is evident 
and where  the  drainage i s  very  poor. 

Sufficient  room  exists at Area C for a jet  airstrip and a cross strip. 

The  foundation and drainage  conditions  are  excellent. 

7.7 Future Geotechnical  Requirements 

This  report is the  first  phase of the  geotechnical  evaluation of the 

Parsons Lake Gas Plant Development. I t  is anticipated  that  sufficient 
geotechnical data has been  collected and presented t o  assist with a 
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Respectfully submitted, 

EBA Engineering Consultants  Ltd. 

Dav id  D. Kent, P .  Eng. 
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N . R .  MacLeod, P .  Eng 

DDK: lmh 

- 
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B .  1 S o i l   C l a s s i f i c a t i o n  and D e s c r i p t i o n  

The Nat ional   Research  Counci l  of Canada system f o r   t h e   f i e l d   d e s c r i p t i o n  

o f  permaf ros t  was u t i l i z e d   f o r   t h i s   p r o j e c t .   P e r m a f r o s t   i s   d e f i n e d  as 

any ea r th   ma te r ia l   wh ich   ex i s t s   a t   t empera tu res   be low 0 C con t i nuous ly  

f o r  a  number o f   years .   A l though  very   impor tan t   f rom an eng ineer ing  

s tandpoint ,   the  presence of g r o u n d   i c e   i s   n o t  a r e q u i s i t e   f o r   p e r m a f r o s t .  

0 

The s o i l  and  i ce  phases o f   the   permaf ros t   a re   independent ly   descr ibed.  

The s o i l  was d e s c r i b e d   i n   t h e   f i e l d   w i t h   r e s p e c t   t o   c o l o r ,   g r a d a t i o n ,  

s t r u c t u r e  and p l a s t i c i t y ,  The c o l o r  i s  t h a t  i f  t h e   i n s i t u   m a t e r i a l  

and s t r u c t u r a l   p r o p e r t i e s   s u c h  as s t r a t i f i c a t i o n ,   c r o s s - b e d d i n g  and 

f i ssu r ing   were  noted. The s o i l  was c l a s s i f i e d   a c c o r d i n g  t o  t he  

U n i f i e d  Soil C l a s s i f i c a t i o n   s y s t e m   w h i c h   i s  summarized i n  Drawing B . l .  

The m a t e r i a l   w h i c h   i s   r e t a i n e d  on t he  #200 s i e v e  i s  c l a s s i f i e d  as s i l t  

o r   c l a y  by i t s   p l a s t i c   p r o p e r t i e s   u s i n g   t h e   A t t e r b e r g   l i m i t s   o b t a i n e d  

i n  t h e   l a b o r a t o r y  and t h e   p l a s t i c i t y   c h a r t  shown i n  Drawing B.1 .  

The i c e   c l a s s i f i c a t i o n   c o n s i s t s  of th ree  basic  d i v i s i o n s :   n o n - v i s i b l e  

i c e ,   v i s i b l e   i c e  and v i s i b l e   i c e   g r e a t e r   t h a n  one inch   th ick   (mass ive  

i c e )  . 
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I GULF OIL CANADA LIMITED I 
I PARSONS LAKE GAS PLANT DEVELOPMENT I 

i 

SOIL 

DESCRIPTION 

PEAT 
I -  

* 
3 -  

4 -  

5 -  - med.  bn,  sand layet 

6 -  

7 -  END OF HOLE 

SILT 
- dark brown 
- t r .  f i n e  sand and 

g rave 1 - clayey 
- t r .  fine  gravel 

Could not penetrate 

8 l  9 

13 - 
14 - 
15 - 

16 - 

I f  - 
I 8  - 
19 - 
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GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I I n  - 

I 
I" a -  
W ' c ,  n 

SOIL 

DESCRIPTION 

PEAT 

- I -  

- 2 - 
- 3 -  

- drk brown t o  black 

S I L T  
- drk.  brown 
- organic  

- 4 -  

- 5 -  

- 6 -  

- 7 -  

- 0 -  

- 9 "  

- 10 -z 

- I I  - 
- 12 -- 

- 13- 

- - - - 

- 
- 
- 
- 

drk  brown 
I t .  t o  rned. brown 

f i n e  t o  rned g r a i n e  
sand pockets 
drk .  grey brown 
c 1 ayey 
t r .  sand 
organ i c 
t r .  c l a y  
some f i n e  sand 
t r . organ i cs 

UTM 25 073 115 
COORDNATES 1 840 1 
COMPLETION DEPTH 

GROUND ICE MOISTURE CONTENT (%I e 
50 70 90 I10 

DESCR'PT'oN E BULK DENSITY (p.c.f. 1 A $ 1  x) 1 a 
rn 
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GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I 
I" a -  bJz 
0 

- I -  

- 2 -  

- 3 .  

- 4 "  

- 5 -  

- 6 -  

- 7 -  

- 8 .  

- 9  

- IO ' 

- I1 ' 

- 12 

- I 3  ' 

SOIL 

DESCRIPTION 

Could not p e n e t r a t e  

- 

I 

- 

- 

I 

- 
* - - 
- 

- 
* 

- 
- 

- 
- 
* 

- 14 - 
- 15 - 

- 16 - 
- 17 - 

- 18 - 
- 19 - 

UTM 25075 075 F t  . N .  HOLE NO. DATE 22/7/7 e c 1  TECHNICIAN :K COORDINATES 1 839 560 Ft. E . '  
COMPLETION DEPTH ( f t )  4.2 1 OF 1 REGION S i te  A 



1 SOIL 
I" 2; DESCRIPTION 

PEAT - dk. brown 

S I L T  
- I  

- 2 -  - dk. brown 

- 3 -  

- 4  

- 5 -  - clean 
- 6 -  - up to 3/41' 

- 7 -  

- 8 -  

- 9  

- IO - - med . grey 
I I  - - gravelly 

- t r .  organics 

GRAVEL 

- we1 1 graded 

SAND 

- f i n e  

- tr. silt 
- 12 

- 13- END OF HOLE 

- 14 - 
- 15 - 
- 16 - 
- 17 - 

18 - 
19 - 

- 
- 

I 
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I GULF OIL CANAOA LIMITED I 
I PARSONS LAKE 
r 

Ir I SOIL 
I c- I I DESCRIPTION 

- med. brawn 
- s i l t y  
- med. plastic 
- organic  

t 
t 7 - 7  

- med. brown - sandy, s i l t y  

- med. grey brown 
- sandy 
- same c lay  
- t r .  o f  gravel  G 

- t r .  o f  i ron   ox ide  
coa 1 

I I 4 i  

- t r .  organics 

t 1 7 1  

Could  not  penetrate 

;AS PLANT DEVELOPMENT I 
I I  
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GULF OIL CANADA LIMITED 
.) PARSONS LAKE GAS PLANT DEVELOPMENT 
r I I i I  I 

I SOIL 
a -  DESCRIPTION 
n 

I" 

W Z  

CLAY (Till), silty 

4 

- rned . brown 
- sandy 
- si lty 
- t r .  fine gravel 

P EAT 
CLAY (Till) 

- some yellowish 
ox i des 

low plastic 

'0 
~ SAND silty, gravelly 

- rned. grey brown 
- very sandy 
- stratified 

SILT 
I I  - 
12 - 
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GULF OIL CANADA LIMITED "I 
- 
I 
k c  

W: 
a *  
0 - 

I 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I I  

12 

I 3  

14 

I5 

16 

17 

18 

19 

- - 

PARSONS LAKE GAS PLANT DEVELOPMENT 
I 

SOIL 

DESCRIPTION 

PEAT 
- med . brown 

- dk. grey brown - t r .  o f   c l a y  

CLAY (T I  LL)  
- dk.  grey 
- s i  I t y ,  t r .  sand 
- t r .  f i n e  grave l  
- some pebbles to 

3/4" 
- coal  specs 
- oxides 

- pockets o f  1 t 
brown dry s i  I t :  
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- 
I 
t" 

- 
' 21 

2 2  

2 3  

2 4  

25 

26 

27 

28 

- - 

I 

GULF OIL CANADA LIMITED 1 
I PARSONS LAKE GAS PLANT 01 EVELOPMENT I 

MOISTURE CONTENT (Yo) 

BULK DENSITY (p.c.f. a 
40 60 

I 
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I 
i-- a -  w r  a 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

- IO 

- I1 

- 12 

- 13 
- 14 

- 15 

- 16 

- I?  

- I8 

GULF OIL CANADA LIMITED 

SOIL 

DESCRIPTION 

PARSONS LAKE GAS PLANT DEVELOPMENT 
I I  

I 

EAT 
SILT 

w e d .  brown 
- clayey 

- l ayers  of peat  
- she1 1s 
- pieces o f  wood 

- t r .  i ron  ox ides 

- 1 ight   grey brown 
- some c l a y  
- laminated 

CLAY ( t i l  1 )  
- med. t o  dk .  grey 
- s i l t y  
- t r .  to  5ome sand 
- t r .  f i n e   g r a v e l  
- t r .  coal 

- t r .  oxides  and s a l t  

SANDmed. grey ,  s i  1 t y  
flsome c l a y  E gravel  [i 

GROUND ICE 5 
DESCRIPT1oN 

MOISTURE: CONTENT (7,) 

50-60% 

s-Vr 10-1 5% 

s 15-20% 

s-Vr 5-10% 

5-1 5% 

bn 
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. ." 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I I  

1 SOIL 
DESCRIPTION 

4 rned. to dk. brown 

2 -  - clayey 
- rned . grey brown 

, ORGANICS 

4 - 
5 -  

S ' L f  
- med. grey brown 
- clayey 

- 6  

- 7  

- 0  

- 9  

- IO 
- I I  

I SILT - med . grey brown 
- t h i c k   o r g a n i c   l a y e r  
- clayey 

- pieces of  wood 

- l ayers  of s i l t y  
f i n e  sand 

- very organic 

- 13 - 
- 14 - 
- I5 - 
- l6 - 
- 17 - 
- 10 - 

- 19 - 

END OF HOLE 
Could  not penetrate 

Jr 50-60% 

i s  30-40% 

25-35% 

30-40% 

10-1 5% 
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I GULF OIL CANADA LIMITED I 

1 
I-* 

u z  a -  
n 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

- IO 
- I I  

- 12 

- 13 

- 14 

SOIL 

DESCRIPTION 

PEAT 
SILT 

- rned. brown, s i l t y  

PEAT 
- laminated w i t h  s i l t  

SILT - rned . brown 
- non-plastic 

laminated  with  organics 
and pieces o f  wood 

['kLcl. grey brown 
sandy, same gravel  

END OF HOLE 
Cound not penet ra te  

;AS PLANT DEVELOPMENT I 
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DESCRIPTION (I- 

SOIL 
!-- 

u s  a 
PEAT 

- - C L A Y  ( t i l l )  

- 2 -  

- 3 -  

- med. t o   d k .  brown 
- sandy, s i l t y  
- t r .  f i n e   g r a v e l  
- organics 
- med. p l a s t i c  

B .  17 

? 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

f I I I  
1 
I - 
b 

1 

4 

6 

7 

med. grey 
sandy, s i 1 t y  
t r .  oxides 
t r .  grave l  E coal  
no oxides 

- 8 -  

- 9 -  

- IO - 
- I I  - 
- 12 - 
- I 3  - +  

- rned. p l a s t i c  

GRAVEL - sandy 
- 14 - 

END OF HOLE 
l5 - Could not   penet ra te  

- I 6  - 
- 17 - 
- 18 - 
- 19 - 
c 

GROUND ICE B/ ,o 3o MOISTURE CONTENT (%) 4 
50 70 90 110 

DESCRIPT1oN E 8ClLK DENSITY (p.c.f.) C 
Q 

rn 

UTM 25 074 405 Ft. N. -DATE 22/7/75 HOLE NO. 

e m  _COORONATES 1 840 51 0 F t  . ,.TECHNICIAN JK 0-3 
COMPLETION DEPTH ( f t )  1 4 . 1  REGION s i t e  A 1 OF 1 

1 

1 
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GULF OIL CANADA LIMITED 
1 PARSONS LAKE 

I 1  I SOIL 
k" 

DESCRIPTION 

- med. grey brown 
- clayey 
t h i c k l y  bedded w i t h  
organ i cs 

- 5  

- 6  

- 7  

- a  

- 9  

- IO 

- I 1  

- I2 

- 13 
- 14 

- 15 

- 16 

- 17 

- 18 

- 19 

- rned . grey brown - sandy, s i l t y  
- t r .  f i n e   g r a v e l  E c 
- med . brown 

1 - med. grey 

1 
i END OF HOLE 
Could not   penet ra te  

I 

"I 
;AS PLANT DEVELOPMENT 

I I  
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t I 

L 
1 c -  8;  

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

- IO 

- I I  

- 12 

- 13 

- 14 

- I5 
- 16 

- 17 

- I 0  

t l9 
I 
I 

GULF OIL CANADA LIMITED I 

SOIL 

DESCRIPTION - 
CLAY ( t i  1 1 )  

- med. brown 
- silty 
- some sand 
- t r .  f ine  gravel 
- organics 
- tr. oxides 

- med. grey 

END OF HOLE 
Coul d not   penet ra te  

- . . . ." 



L 
z 
t" 
w r  
e -  
n 

r 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

- IO 

- I I  

- 12 

- I3  

- 14 

- 15 

- I6 

- 17 

- 18 

B.20 

I 

GULF OIL CANADA LIMITED I 
PARSONS LAKE 

SOIL 

DESCRIPTION 

* 
PEAT 
SILT 

- med . grey brown 
- clayey 

- less c lay  

- t r .  oxides 

SAND 
rnqpc,  

- med. t o  dark  grey b 
- f i n e  to med, g r a i n  1 - same s i l t  
- t r .  pebples,lamina 

w ~ t h  S I  t 
CLAY ( t i  1 1 )  

- med. to   dark   grey 
- s i l t y  
- t r .  f i n e   g r a v e l  
- t r .  coal 

END OF HOLE 
Could  not  penetrate 

;AS PLANT DEVELOPMENT 
1 1  



8.21 

I GULF OIL CANADA LIMITED 

P81 t l9 1 

;AS PLANT DEVELOPMENT 
I 

GROUND ICE I S 
DESCRIPTION 2 

lb 

""1 f 

MOISTURE CONTENT (%I 
IO X) 50 x )  90 110 

BULK DENSITY (p-cf.)  0 



8 .22  

GULF OIL CANADA LIMITED I 
PARSONS LAKE 

SOIL 

DESCRIPTION 

P+BT 
SILT - rned. brown 
P EAT 

sandy s i  1 t 
- some laminat ions of 

CLAY ( t i  1 1 )  
- med. grey 
- sandy, s i  
gravel  

brown 
l t y ,  t r .  

SAND 
- med. to I t .  brown 
- t r .  o f  s i l t  
- f i n e  grained 
- unifbrm 

;AS PLANT DEVELOPME,NT 1 



I SOIL 
a -  DESCRIPTION I” 

U k  a 

- 24 J 

I 25 

- 2 6 -  

- 27- 

CLAY 
- med . grey - v e r y   s i l t y  - low p l a s t i c  
- laminated w i t h  
coarse sand and f i n e  
9 rave - - 

t 

OF HOLE 
d not   penet ra te  

8.23 

.. . . 



1 PARSONS LAKE 
I 
I SOIL 

a 
L Z  DESCRIPTION 
w'", 

laminated  with dk. 

- t r a c e   f i n e  grave l  
- t r .  ye l lowish   ox ide  

bn.  organics 

t i - t r *  

- 7  

- 8  

- 9  

- IO 

: I 1  1 - med. brown t o  med. 
grey brown 

12 

- 13 

8.24 

GROUND ICE MOISTURE CONTENT ('10) 
50 x, 90 110 

DESCRIPTloN E BULK DENSITY (p.cf.1 0 
e l  ,o x) U 

I GULF OIL CANADA LIMITED 
GAS PLANT DEVELOPMENT 

I I  

i - sandy 

1 - med . grey 

- t r .  organics 
- more  sand 

END OF HOLE 
Could not penetrate 

I I 

- 
Y 
I 

- 
U 

C 

\r 

- 
1 

- v  

v 

" 
" 

- 
UTM 25 074 315 E. N. DATE 23/7/75 HOLE NO. 

&Z COORDINATES 1 841 205 F t .  E .  TECHNICIAN JK 
COMPLETION DEPTH ( f t )  18.3 REGION S i  t e  A 1 OF1 

eba E 4  

Is-Vr 25-35% 

rr 10-15% 

5- 10% 



B.25 

GULF OIL CANADA LIMITED 
PARSONS LAKE 
1 
= I  SOIL 
L A  

DESCRIPTION 
0 

PEAT 
1 -., CLAY ( t i  11) - med. grey - s i l t y  

- sandy 
3 - some sand .-I - t r ,  f ine   g rave l  

5 1 - t r .  i ron  oxides 

- tr. organics 

th ick ly   laminated w i t  
med. brown very sandy 

' *  1 END OF "OLE 

13 - 
14 - 
I5 - 

' 16 - 
17 - 
18 - 
19 - 

;AS PLAN' 

GROUND ICE 

DESCRIPTION 

UTM 25 073 890 F t .  N .  DATE 23/7/75 
- 

. HOLE NO. 
COORDINATES 1 841 460 F t .  E I TECHNICIAN JK E 5  
COMPLETION DEPTH ( f t )  1 1 .2 REGION S i  t e  A 1 OF 1 

lNFROZEN 
CE + 

'r- T-70% - 

20 - 25% 
30 - 40% 

'r-Vs 2O-3O% 

' 5  3-5% 
rE7""" 

." 

DEVELOPMENT 

40 60 80 100 120 140 

L 



8.26  

I GULF OIL CANADA LIMITED 1 
1 PARSONS LAKE 
4 
f 
I” a -  
W Z  
Q 

SOIL 

DESCRIPTION 

0 dk.  brown-black 

t 2 i  
- 3  

- 4  
SILT 

- 5 -  - dk. grey  brown 
- m o t t l e d   w i t h  

- t race  oxides 6 
- 6 -  redd i s h brown 

- 7 -  organ i cs 

0 -  

- 9 -  

” 

CLAY (T I  LL) - dk.  grey brown - t r .  f i n e  sand & 

- some f i n e   g r a v e l  
12 s i l t  

13 

- 14 

I 
- 15 

- 16 

- 17 

- 10 

SAND 
- - dk.  grey 

- - s i l t y  
- f i n e   g r a i n e d  

1 

;AS PLANT DEVELOPMENT 
I 1  1 



8.27 

- 6 - END 
cou 

- 7 -  

- 0 -  

- 9 -  

- IO - 
- t i  - 

- 12 - 
- I3 - 
- 14 - 
- I5 - 
- 16 - 
- 17 - 
- I 8  - 
- 19 - 

OF HOLE 
Id not penetrate 



! 8 .28  

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

END 
I I  - COUl 

12 - 

13 - 
14 - 
15 - 
16 - 

17 - 
18 - 

' 19 - 

OF HOLE 
d not  penetrate 

L . .. . . .- . . . 

UTM 25 075 010 F t .  N. DATE 24/7/75 , HOLE NO. 
COORDINATES 1 841 360 Ft E .  TECHNICIAN JK F j  
COMPLETION DEPTH ( f t )  7.9 REGION Si te  ,A 1 OF 1 



8.29 

I SOIL 

W %  DESCRIPTION - a -  t-- 

a 1 1  - rned. to   dk .  brown 

A I  - organic  I 11 - h i g h l y   p l a s t i c  I 
CLAY ( t i  1 1 )  

- rned . brown 
- sandy, s i l t y  
- t r .  of f i n e   g r a v e l  - - t r .  oxides E coal - med. grey brawn 

- - s i l t y  - t r .  to some sand - t r ,  f i n e   g r a v e l  

- 
- 

- 

t .1 END OF HOLE 
Coul d not   penetrate  

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I I I  

... 
- 
- ,  

\ 

" 
" 

I 
I 



PARSONS LAKE 
1 
f SOIL 

hS 
I" 

DESCRIPTION 
n 

L I PEAT 

' 1  
'1 
3 1 - chunks o f  wood 

'1 5 
6 -  

SILT 
7 -  - med, grey - clayey 
8 -  - t h i n l y  bedded 

w i  t h  organics 
9 -- 

SILT and SAND ( t i  1 1 )  
IO - - med. brown 

- tr. t o  some f i n e ,  

- joined w i t h   o x i d e  
I I  - gravel  

12 - s t a i n i n g  

END OF HOLE 
Could not p e n e t r a t e  

. 18 

- 19 

8.30 

GULF OIL CANADA LIMITED 
GAS PLANT DEVELOPMENT 

- 

- 

I 

- 
- 
- 

- 

3 

3 UTM 25 074 145 Ft. N .  HOLE NO. DATE 19/7/75 
, COORDINATES 1 841 890 F t  . E ' TECHNICIAN. JK F 5  e m  
COMPLETION DEPTH (ft) l 1  m 4  ' OF ' REGION te A 



8.31 

Ir 15-20% 

Is-Vr 10-1 

Ir-Vx 5-1 

5% 

0% 

10-20% 

5- 10% 



I 
I" a -  
WIC, n 

SOIL 

DESCRIPTION 

PEAT 

CLAY ( t i  1 1 )  

- s i l t y  

- rned. brown 

- I  

- 2 -  - rned . grey brown 

- 3 -  - t r .  f i n e   g r a v e l  

4 - t r .coa1  and oxides 

- medium p l a s t i c   f i n e  

- rned. grey 

- some gravel  

c 9- 
END OF HOLE 
Could  not  penetrate 

- I 1  - 
- 12 - 
- 13 - 
- 14 - 
- 15 - 

- I6 - 
- 17 - 
- 10 - 
- 19 - 

I 

8.32 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I I  

( 

I 

" 

U~ - 
- 
v 

C 

v 

V 
" 
" 

- - 



6 - 3 3  

GAS PLANT DEVELOPMENT 
r 1 1  

1 I <ROUND ICE MOISTURE  CONTENT (%) 

DESCR'PT'oN 



B . 3 4  

GROUND ICE 

DESCRIPT'oN 

MOISTURE CONTENT (%I 

E BULK DENSITY (p.c.f. 1 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

1 I I I  

- 
- 
- 

- 

- 
- 
- 



0 . 3 5  

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

1 I 

- I -  

- 2 -  

- 3 -  

- 4 -  

- 5 -  

- 6 -  

7 

- 8 -  

- 9 -  

- IO - 
- I I  - 
- I2 - 

- 13- 

- 14 - 

- 

- -- 

- - 15 -- 
- I6 - 
- 17 - 
- 10 - 
- 19 - 

I 

> 

SOIL 

DESCRIPTION 

P EAT 
- dk.  brown 
- f ibrous 

SILT - rned brown 
t r .  c l a  

rned. grey brown 
- organic  

- med. grey brown 
laminated  wi th  med. 
9 rey  

- some organics 

- med. t o  1 t. grey 
- diagonal  organic 
laminat ions 

END OF HOLE 
Could  not  penetrate 

I 

MOISTURE CONTENT (ye) a 



8 . 3 6  

GULF OIL CANADA LIMITED 
1 PARSONS LAKE 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I  

12 

I 3  

14 

15 

I6 

17 

18 

19 

SOIL 

DESCRIPTION 

PEAT 
SILT - med. grey brown 

- some cl* 
- some organics 

- laminated 

END OF H O L E  
Lost c o r e   b a r r e l  teet 

- med. grey brown - sane c l a y  
- t r .  to Some sand - l aminated   w i th  
dark brown orqanics 

I 

;AS PLANT DEVELOPMENT 
I I  

UTM 25 07 990 Ft. N .  DATE 191717 HOLE NO. 4 &  COORDINATES 1 42 570 Ft . E .  TECHNICIAN :K G 6  
COMPLETION DEPTH ( f t )  8 REGION S i  te A 1 OF 1 



B .37 

r GULF OIL CANADA LIMITED I 
1 PARSONS LAKE 

X I SOIL 
I" 

DESCRIPTION 

PEAT 
- I -  - p l u s  med. g r e y  

- 2 -  

- 3 -  

- 4 -  

- 5 -  

c l a y e y  s i l t  

- 6 - SILT 
- med. g r e y  
- c l a y e y  - 7 -  

- 8  

- 9  

- IO 

- I I  

- 12 

- I3 

- 14 

- 15 

- 16 

- 17 

- 18 

- 19 

4 - t r .  s h e l l s  

I CLAY ( t i l l )  - med. g r e y  brown 
- - sandy - s i l t y  

- tr .  g r a v e l  & coal 

END OF HOLE 
Lost core b a r r e l  teet 

I I 
I I 

;AS PLANT DEVELOPMENT 1 
I I  

UTM 25 075 950 F t .  t i .  DATE 25/7/75 HOLE NO. e , COORDINATES 1 841 960 F t  . E. TECHNICIAN JK H 2  
COMPLETION DEPTH (ft)  1 0 . 2  REGION S i t e  A 1 OF 1 



8 . 3 8  

“1 
. 7 1  - t h i n l y  bedded w i t h  

med. brown s i l t y   c l a y  
- very  organic 

IO - 
- I t .  t o  med. grey 

. I I  - - t r .  f i n e  sand 

. 12 - 4 L A Y  ( t i  1 1 )  

. l 3  - 
‘ l 4  

* 15 - 

- sandy 
- s i l t y  
- some gravel  

END OF HOLE 
Could not penet ra te  

I 

- I 8 ]  - 19 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I I I I  

- 
- 
I 

- 
- 
I 

* 

I 

- 
- 

- 
- 
- 
- 
- 
- 

& U f M  25 075 530 F t .  tJ. . DATE 25/7/75 , HOLE NO. 
, COORDNATES 1 842 220 F t  . E .  TECHNICIAN JK H 3  
COMPLETION DEPTH (ft)  1 1 . 8  REGION S i  t e  A 1 OF 1 









8.40 

- - 
I 
+ z  
B z  a - 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I 1  

12 

13 

14 

15 

16 

17 

I 8  

19 

- - 

GULF OIL CANADA LIMITED 
GAS PLANT DEVELOPMENT PARSONS LAKE 

SOIL 

DESCRIPTION 

PEAT 
SILT 

- rned. brown - sandy, silty 

- interbedded w i t h  
rned. brown s i  1 ty 
sand 
- t r .  f i n e  gravel 

- some organics 

END OF HOLE 
Could not   penetrate  

r -Vs 

I 

60 80 100 120 14C 

. . .. 

UTM 25 071  190 F t .  t i .  DATE 28 HOLE NO. 

e m  COORDINATES 1 840 760 F t  . E. TECHNICIA;':; A 9  
COMPLETION DEPTH ( f t )  8* 5 REGION si t e  A 1 OF 1 



8 - 4 1  

1 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT, DEVELOPMENT 

I 

I 
k 2  
8"- 

1 
- I -  

- 2 -  

- 3 -  

- 4 -  

- 5 -  

- 6 -  

- 7 -  

- 0 -  

- 9 -  

IO 

- I I  - 
12 

c 

- " 

- - 

I 
15 - (  

16 - 
- 
- 

- If - 
- I 8  - 

19 - - 
r 

DESCRIPTION 

I PEAT 
SILT 

- med . brown - sandy,  clayey 
- organic  

SAND - med. brown - s i l t y ,   f i n e  to  med, 
- th ick ly   l aminated  
w i t h  med. grey s i l t y  

- t r ,  i ron  ox ide 
sand and organics 

SILT (Ti  1 1 )  
med . grey brown 
- very sandy 
- some c l a y  

t r .  organics E 
1 gravel  6 I - med. grey 11 
END OF HOLE 
h u l d   n o t   p e n e t r a t e  

I 



8 . 4 3  

I GULF OIL CANADA LIMITED 

I 
I” (L’ u s  n - 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 0  

- 9  

- IO 

1 PARSONS LAKE GAS PLANT DEVELOPMENT 
I I I  

SOIL 

DESCRIPTION 

t 
- med . brown 
- c layey ,  sandy - tr. pebbles 

- med . grey  brown 
- lam ina ted   w i th  med. 
brown v e r y   s i l t y  sand 

SAND 
- rned. grey  brown 
- v e r y   s i  1 t y  
- f i n e   t o  med. 
- b l  . o rgan ic  

l am ina t ions  
- in te rbedded   w i th  

1 med. g r e y   s i l t y   c l a y  r 
SILT 

- rned. t o  1 t .  grey 
- s i l t y  
- interbedded w i t h  
very  s i l t y  sand 
- pockets of b l .  

- t r .  f i n e   g r a v e l  
o rgan ics  

- I I  - 
- 12 - 
- 13- 
- 14 - 
- 15 - 
- 16 - 
- 17 -: 

- 10 

- 19 

- 
- 

L 

UTM 25 070 790 F t .  ti. DATE , HOLE  NO. 
et3Q COORDINATES 1 841 770 F t .  E .  TECHNG/A7N/75 J K  B 1 1  

COMPLETION DEPTH ( f t )  17.0 REGION S i  t e  A 1 OF 1 

EEiD OF HOLE 
Could not pene t ra te  



B.43 
I 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I 1 1  

I SOIL 
E Z  
u s  DESCRIPTION 
0 

PEAT 
SILT - I - - med . brown 

- 2 -  - clayey 

- sandy 

- t r .  oxides 

- - med . brown 
- 7 -  - some s i 1 t 

- 8 -  
- b l .   o r g a n i c  
laminat  ions 
- t r .  oxides 

- 9 - SILT 

- IO - - med. g r .  brown - clayey 
- pockets of s i l t y  

- I2 - - med grey 
- t h i n l y  bedded w i t h  
s i l t y  sand and b l .  

I I -I sand 

13 organics 

- 14 - CLAY( t i1 l )  

- 15 - - sandy, s i  1 t y  

- I6 - 

- med . grey 

- f i n e  nravel E o 

END OF HOLE 

GROUND ICE 

DESCRIPTloN 

MOISTURE CONTENT (%) 

“ -I” 

Jbn, V s - t r .  
Ir 60-70% 

I s  5-10% 

’r-Vs 20-30% 



6.44 

GULF OIL CANADA LIMITED 
PARSONS LAKE C 

I I SOIL 
h- DESCRIPTION 
n 

;AS PLANT DEVELOPMENT 
1 1  

.$ 6 

7 -I 
8 - SAND 

- 1 t. to  rned. grey 

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

- - f i n e  

,o - 

I2 - 
13 - - It. t o  med. grey 

- some c lay  
14 - - th ick ly   l aminated  w 

s i l t y  sand and b l .  
15 - organics 

- l a m i n a t e d   w i t h   s i l t -  
16 - c l a y  

SILT 

c, 

17 - END OF HOLE 

r 5-10% 

'r-Vs 15-25% 

10-20% 

20-30% 

s-Vr 5-10% 

15-25% 

lbe, Vs - t r .  
' 5  1-5% 

'5 -Vr  5-10% 
h 



8.45 

Vs-Vr 40-50% 

- rned. grey 

- t h i n l y  bedded w i t h  

- 9 -  - s i l t y  

- 10 - med. g r e y   s i l t - c l a y  
I C  

- I I  - SILT V S  5-10% 
-med. grey c layey 

SAND 
- 1 2  ' r N b e  V s - t r .  

- I3 -- - med, grey - v e r y   s i l t y  
r 

r 14 - - f i n e  t o  med. t r .  

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

, ..,*", 
.. . 

DESCRIPTION 

- pockets of f i n e  
s i  1 t y  sand - t h i n l y  bedded w i t h  
med. brown s i  1 t y  
sand 

- some c l a y  & f i n e '  

UTM 25 070 985 F t . N .  HOLE NO. DATE 27/7/75 
COORDNATES 1 842 255 Ft . E .  

1 OF 1 REGION S i  t e  A COMPLETION DEPTH ( f t )  15.0 

c 1 1  TECHNICIAN JK 



8-46 

X 
I" 

w z  a -  
n 

- 1  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

IO 

I I  

I 2  

13 

- 14 

- 15 

- 
- 
- 

- 

1 
GULF OIL CANADA LIMITED I 

1 PARSONS LAKE GAS PLANT DEVELOPMENT 
I 

SOIL 

DESCRIPTION 

ND - f i n e .  uniform I 
SILT 

- rned . brown 
- sandy, c l a y e y  
- t r .  organics 

- t r .  oxides 

SAND 
- med . brown 

SILT - med. grey 
- bedded w i t h  med. t o  
coarse sand 
- organic  laminat ions 
- some f i n e   g r a v e l  

- th ick ly   l aminated  

- some organics 
- t h i n l y  bedded w i t h  
med. grey s i l t  

SAND 

GROUND ICE e 
oESCRIPTloN 

MOISTURE CONTENT m e )  a 

Jbn-Vs 3-5% 
I S  20-25% 

I S  l0-15% 

0- 3% 

Is- tr .  
I S  5-10% 



1 i2 I solL 
DESCRIPTION 

i 20 21 

SAND - - med. grey 
- silty 
- fine t o  med. g r a i n  
- some th in   l aminat -  
ions of silty c l a y  

- 

- 

B . 4 7  

3AS PLANT DEVELOPMENT 
I I  



B.  48 

DESCRIPTION 

1 4 - dk. brown 

- 2  - 
- 3  

S I L T  
- 4 -  - dk.  grey brown 

- clayey 
- 5 -  - pockets  of   organi l  - t r .  i ron  oxides 
- 6 -  - low p l a s t i c  

- 7 -  

- 8 -  - med. brown 
- g 

- IO - - t r .  f i n e   g r a v e l  E 
coa 1 

m o t t l e d   w i t h  med. 

-- - clayey 
- very sandy 

- I 1 - - dk.  grey brown 

- 12 - brown 

- I3  - coa 1 
- t r .  organics & 

- l4 - 
- 15 - 
- 16 - 

END OF HOLE 

- 17 - 
- 10 - 

- 19 - 
+ 

& UTM 25 072 290 f t . N  DATE 3017175 , HOLE NO. 

et3~ COORDINATES 1 841 775 f t . E - ’  TECHNICIAN TH 0 8  
COMPLETION DEPTH ( f t )  I 3 . 5  REGION S i  t e  A i O F  1 

Vr 50% 

Vr 25-30% 

vs 55% 

3 0% 

Vr 35% 

1 0% 



8.49 

I GULF OIL CANADA LIMITED I 
- 
X + -  
w ' t  
ab  
n - 

I 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I I  

I2 

13 

14 

I5 

16 

17 

18 

19 

- - 

SOIL 

DESCRIPTION 

PARSONS  LAKE GAS PLANT DEVELOPMENT 

I I I  

PEAT 

SILT 
- dark brown 
- sandy 

SAND 
- 1 t .  t o  rned. brown 
- s i l t y  
- t r .  f i n e   g r a v e l  & 

coa 1 

S ILT 
- dk. grey brown 
- very sandy - t r .  f i n e   g r a v e l  

E coal 

END OF HOLE 
No Recovery 

""" 

-?tl 

80 100 

Hit 



6.50 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I 1 I I  

I 
I" a -  w'c, a 

SOIL 

DESCRIPTION 

1 4 PEAT - dk.  brown 

- 2  

" 3  

- 4  

" 5  

- 
S I LT - - med. grey brown 

- some c l a y  
- sandy 

no  sand 
- 
1 

- ::I - 8  

- non-plast ic  
- med . to  dk. grey 

- dk. grey 

- 9  

- IO 

- I t  

- I 2  

- I3 

- 14 

- 15 

- 16 

- If 

- I 8  

- 19 

- th in ly   l aminated  
w i t h   b l  . organics 

- l aminated   w i th  
b l .  organics and 
I t .  grey s i l t  

- th ick ly   l aminated  
w i t h  I t .  grey 

GROUND ICE 

DESCRIPT'oN 

MOISTURE CONTENT (%I 

Vr 

20 

5- 10% 

- 30% 

40-508 

v s  1-52 



8.51 

- med. grey 
- s i l t y  
- th ick ly   l aminated  

w i t h   s i l t y ,  
o r g a n i c   c l a y  

- med. t o  1 t .  grey 
- s i 1  t y  
- tr. f i n e  g - pockets o f  

c l a y  

- t h i n l y  lam 
w i t h   b l a c k  
organics 

rave 1 
s i l t y  

i na  ted 

* 

GULF OIL CANADA LIMITED 

I I I I  I 

PARSONS LAKE  GAS PLANT DEVELOPMENT 

" 

" 

b 



8.52 

DESCRIPTION 

t 2 1  1 - s i l t y  
- rned. to I t .  grey 

- 2 2  - 
-23 - 

- 2 4  - 
- 2 5  - 
- 26- 

- f i n e ,  uniform 
- large  pockets o f  

black  organics 
- some s i l t  c l a y  

pockets 
- th in ly   laminated 

w i t h   b l a c k  
organ i cs 

- some gravel  1 y 
sand layers  

- 2 7  - CLAY (T ILL)  - rned . grey 

- some sand 
- t r .  f i n e  gravel 

- 2 0  -7 - s i l t y  I 

I - 
i - low p l a s t i c  

e 1 
END OF HOLE 
Could not penet ra te  



B .  53 

GULF OIL CANADA LIMITED 1 

z SOIL 
+ z  4% DESCRIPTION 
0 

- dark  grey brown 
' 2  t r .  b l .   o r g a n i c s  

- med. brown - b l .  & orange 
mott l   ing 

- very sandy - t r .  f i n e   g r a v e l  
- t r .  organics 
- more g r a v e l   l y  
- dk.  grey brown 
- very  sandy 6 

- t r .  coal & organ 
gravel  l y  

r 

PARSONS LAKE GAS PLANT DEVELOPMENT 
I 

( 

" 

" 

13 

- 14 

I5 

- I 6  

- 17 

- 10 

- 19 

DESCRIPTloN I BULK DENSITY (p.cf. 1 I 

Vr 60% 

20% 

Vs l0-15% 

vs-vx l o t  

vs 5% 

- 
~ ~ IRETION DEPTH ( f t )  20 I REGION S i t e  A I 1 OF 1 

I I 



8.54 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT A 

X SOIL 
E” 

uJ% 
a -  DESCRIPTION 
n 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

- IO 

- I I  

- 12 

- 13 

- 14 

- 15 

- 16 

- 17 

- 18 

- 19 

PEAT 

S I L T  
- 

- dark brown - some t h i n   o r g a n i c  

- dark grey brown 

- 

1 ayers - 

1 - t r .  organics 

- dark  brownish 
9 rey 

- med. brown 

Vr 

v s  

V r  

vs  

3 5% 

40% 

65% 

20% 

25% 

2 0% 

30% 
Nbn ,Vr-5% 



8.55 

I GULF OIL CANADA LIMITED I 
I PARSONS LAKE 
rn 

DESCRIPTION 

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- SAND 

- - t r .  s i l t  E f i n e  

- SILT 

- - very sandy 

- dk. grey 

a r a v e l .  t r .  m a l  

-dk.  grey brown 

- t r .  c l a y  & fine 
gravel  

- t r .  coal 

- t r .  c l a y  
- - dk.  grey t o  b lack 

- dk.  grey t o  b lack 
- med . to coarse 
- tr. f i n e   g r a v e l  
- tr. coal 
- tr. silt lamin- 

- t r .  f i n e  sand 

- med. grey  

3AS PLANT DEVELOPMENT I 

Vr 35% 

1 0% 

v s  35% 

20% 

30% 
Nbn, Vx-5% 

V S  l0-15% 

Nbn, Vs-5% 

I t  



B.  56 

. " 

GROUND ICE 

DESCRIPTION 

Nbn Vx-S% 

Nbn 



I GULF OIL CANADA LIMITED I 
1 PARSONS LAKE 

I x  I SOIL 
I" 

DESCRIPTION 

- dk. brown to black 
- some s i 1 t 

- 8 -  - very sandy 

9 -  

IO 

- I I  - 
- I 2  - '  

- 13-  

- t r .  f i n e  gravel  
- E coal 

- - 
- very  organic  

- med. to dk.  brown 

- 14 - 
I5 

- 16 - 
- 17 - 
- I 0  - 
- 19 - 

- 
END OF HOLE 

;AS PLANT DEVELOPMENT I 

/r 60% 

Js 50% 

25-30% 

1 5% 

ilr 5-10% 

Nbn, Vr-5% 



B.58 

I GULF OIL CANADA LIMITED I 
L PARSONS LAKE GAS PLANT DE 

I 
!" a -  
W ' c ,  
0 

SOIL 

DESCRIPTION 

1 PEAT 

2 
- dk. brown 
- t r .  sand 

5 

' 

ISAND - reddish  dk. brown 
- laminated  with 1 

dk.  grey brown 

. 
SILT 

. 0 -  - dk.  brawn  grey 
- clayey 
- t r .  i ron   ox ide  - 9 -'I, 

SAND 
' IO - - dk.  grey to black 

- very s i  1 t y  
I I  - - coal bands 

I 2  - 
I3 - 

* 14 - 

- 

- - dk. grey   w i th  

- t r .  s i l t  gravel  
I t .  g r e y   m o t t l i n g  

- 

I 1 END OF HOLE 

- I? 

- I 8 /  - 19 

ilr 25-35% 

1 0% 

vs 40% 

1 5% 

Nbn, Vx-S% 

WELOPMENT I 



B. 59 

GULF OIL CANADA LIMITED 
I PARSONS LAKE GAS PLANT DE 

SOIL 

DESCRIPTION 

PEAT 
I - SILT 

- dark brown 
2 3i 4 

"1""""- 

S I LT (TILL) 
- dark  grey brown - very sandy 
- t r .  f i n e   g r a v e l  
- t r .  orgahics E 

coa 1 

13 - dark brown 
- sandy 
- t r .  o f  c l a y  

I6 1 END OF HOLE 

GROUND ICE 2 
DESCRIPTION 2 k 

""" 

.""" 
c l e a r   i c e  on 
me 5 ide  of 

d r i l l i n g  t h e  
edge o f  an 
i c e  wedge 

UTM 25 072 975 f t . N .  DATE 3 
&E 

, COORDNATES 1 843 030 f t .  E .  ' TECHNIC1 e m  
COMPLETION DEPTH ( f t )  1 5 . 4  REGION 

WELOPMENT 
4OISTURE CONTENT (%) 
IQ XI 50 70 90 I10 

30LK DENSITY (p.c.f.1 0 
40 60 80 IO0 120 140 

I ~ I l 1 1 1 l I  
:/75 , H  I HOLE. NO. 

G 8  



8 - 6 0  

GULF OIL CANADA LIMITED 1 
I." 
r 

I 
F z  

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

IO 

- I I  

12 

- 13 

- 14 

- 15 

- 16 

- 

- 

i 

PARSONS LAKE 

SOIL 

DESCRIPTION 

PEAT 
- dk. brown to black 

SILT 
- dk. brown 

dk.  grey brown 
- t h i n  med. brown 

sand layers  
- t r .  sand & c l a y  

- dk.  grey t o  b lack 
- very   c layey 

SAND 
- dk.  grey t o  b lack 
- f i n e  to med. 

- t r .  f i n e   g r a v e l  
- interbedded  with 

layers  of clayey 
s i  I t  

gra ined 

fine nrsr\lel 

END OF HOLE 

;AS PLANT DEVELOPMENT 
I I  

3 5% 
45% 

3 5% 

2 5% 

30% 

2 0% 

10% 

Nbn, Vr-5% 

I I LJTM 25 070 560-ft.N. I DATE 31/7/75 4 "GE No. 



" I 

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

- IO 
- I I  

SOIL 

DESCRIPTION 

PEAT - dk. brown 

SAND 
- med. to  dk. brown 
- mott led dk. g r .  

brown 
- s i l t y  - t r .  f i n e   g r a v e l  

- t r .  coal 

S I L T  
- dk. grey brown 

w i t h  med. brown 
mott 1 ing 

- sandy, g r a v e l l y  
- t r .  coal 
- t r .  f i n e   g r a v e l  

END OF HOLE 

8.61 

;AS PLANT DEVELOPMENT , '  

1 1  

Vr 

vs  

Vr 

vs 
Vr 

30% 

4 0% 

35% 

2 0% 

35% 
5% 

1 0% 

L 

GULF OIL CANADA LIMITED 1 
PARSONS LAKE ( 

1 

w 5  
k Z  
n 

- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 

- I 2  - 
- 13-  

- 14 - 
- 15 -= 

- 16 - 
- 17 - 
- 10 - 
- 19 - 
r 

UTM 25 073 915 f t . N .  HOLE NO. DATE 31/7/75 e H 7  TECHNICIAN TH COORDINATES 1 843 175 f t . E .  

COMPLETION DEPTH ( f t )  15 i O F  1 REGION S i t e  A 



B.62 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

z SOIL 

2% 
" 

1" DESCRIPTION 

- dk. brown 

- dk. brown 

- tr .  f i n e  sand 
- t r .  f i n e  gravel  - dk. grey brown 

- med. t o  coarse 
- t r .  f i n e  gravel  
- t r .  coal  & 

14 - 
15 END OF HOLE 

DEsCRIPTloN I E I BULK DENSITY (p.c.f. 1 I 

Vr 

V S  

ns 
vx 

V S  

30% 

1 0% 

4 0% 

20% 

5% 

20% 

Nbn, Vx 5% 





~ . 6 2  

I GULF OIL CANADA LIMITED I 
1 PARSONS LAKE 
: 

z 
I” a -  
w’c, n 

SOIL 

DESCRIPTION 

1 I 4 PEAT 
- dk.  brown 

- dk. brown 

- t r .  f i n e  gravel  - dk.  grey brown 

- med. t o  dk.  grey 
- rned. t o  coarse 
- t r .  f i n e  gravel 
- t r .  coal & 

;AS PLANT DEVELOPMENT 
I I  

V S  

ns 
vx 

v s  

10% 

40% 

20% 

5% 

20% 

Nbn, Vx 5% 



B.63 

I GULF OIL CANADA LIMITED I 

1 SOIL 

!% DESCRIPTION 
I" 

0 

I PARSONS LAKE GAS PLANT DEVELOPMENT I 

I I PEAT 
k - I - 

- 2 -  

- 3 -  

- 4 -  

SILT 
- dk.grey brown 
- some c l a y  
- dk. brown 
- clayey 

- 2" sand layer  
- 5 -  - t r .  sand 

- 6  
SAN 0 

- 7 -  - med. brown 

- 8 -  gravel 

- 9 -  grained 

- t r .  of s i l t  6 

- med. t o  coarse 

- some 2" coal 
- 10 - 1 ayer s 

- I 1  - 
- 12 - END OF HOLE 

- 13- 
Could not Penetrate  

- 14 - 

- 15 - 
- 16 - 
- I7 - 

- 10 - 
- 19 - 

Vr 70-80% 

Vs 3540% 

Nbn, Vr-5% 

- 
UTM 25 070 170 f t . N .  HOLE NO. DATE 31/7/75 e I 4 1  c F TECHNICIAN COORDINATES 1 845 350 f t * E *  

COMPLETION DEPTH ( f t )  1 1 . 3  1 OF 1 REGION S i t e  A 



I GULF OIL CANADA LIMITED 
I PARSONS LAKE 
* 

1 SOIL 

p 
c- n -  DESCRIPTION 

I I 

I - SILT 
PEAT 

t 3 i  

i 4 - SAND 
- rned. to dk. brown 

- t r .  s i l t  E. f i n e  

- t r .  coal 

5 -  - med. gra ined 

6 -  gravel  

t 7i 

i 6 9 -  

1 0  --L_ rned. to dk.  grey 

SILT 
- dk. grey brown 
- clayey 

- very  sandy 

,I ' ' I - rned. to dk. brown - S O ~ W  sand 
- laminated w i t h  

orange-brown 
sandy s i  1 t 

t 1 4 4  

- 16 - 
- 17 - 
- 18 - 
- 19 - 

I 

;AS PLANT DEVELOPMENT 
I I  

v s  









8.66 

I GULF OIL CANADA LIMITED 
I PARSONS LAKE 

1 SOIL 
I" 

LLJ5 
a -  DESCRIPTION 
n 

% 

PEAT 

SAND I - 
- 2 -  

- 3 -  

- 4 -  

- med . grey  brown 
with m o t t l e d  
redd ish  b r .  

- t r .  o f   s i l t  & f i n e  
grave 1 

- some coal 

- 5  

- 6  

- 7  

- 8  

- 9  

10 

- I I  

- 12 

- 13 

- 14 

- 15 

- 16 

- 

- I7 

- I8 

- 19 

- It. t o  med. grey  
- f i n e  to  med. 

g ra  i ned 
- c l e a n  E u n i f o r m  
- t r .  coal 

- some t h i n   s i l t y  
c l a y  l amina t ions  

& eba 
UTM 25 070 090 

COORDNATES 1 847 
COMPLETION DEPTH 

IAS PLANT DEVELOPMENT I 
I 1  

vs  5% 

25% 

Nbn 



8.67 

GULF OIL CANADA LIMITED 
I PARSONS LAKE ,GAS PLAN" 

I 
I" 

LJE 
e -  
D 

- I  

- 2  

- 3  

- 4  

- 5  " 

- 6 -  

- 7 - " A  

- 8 -  

- 9 -  

- IO - 
- I I  - 
- 12 - 
- 13-  

- 14 - 
- 15 -=: 

- 16 - 
- 17 - 

- I 8  - 

t"l 

. . . . . . .. "~ 

SOIL 

DESCRIPTION 

PEAT 

SAND - rned. reddish brow1 
- med. gra ined 
- t r .  s i l t  & f i n e  

a r a w  1 

dk.  grey-brown 

SAND 
- med. reddish brow1 - f i n e   g r a i n e d  
- t r .  f i n e   g r a v e l  

- f i n e   g r a i n e d  - tr .  coal - t r .  s i l t  E f i n e  
gravel 

- rned. to  dk.  grey 

- more coal 

END OF HOLE 

GROUND ICE 

DESCRIPTION 

UNFROZEN 

3 0% 

N bn 

Nbn, V s  5-10: 

Nbn 

DEVELOPMENT 
I 

1 1 1 1 1 l l 1 1 1 1 1  
UTM 25 070 575 f t  .N .  DATE 1 /8/75 HOLE NO. & COORDINATES 1 847 630 f t * E .  TECHNICIAN TH AS 2 

COMPLETION DEPTH (ft)  15 REGION S i t e  A 1 OF 1 



0.68 

I GULF OIL CANADA LIMITED I 
i PARSONS LAKE 

1 l5 -’ END OF HOLE 

I I 

AS PLANT DEVELOPMENT I 

v s  35% 

Nbn, Vs-5 

v s  20% 

5- 10% 

25% 

5- 10% 

UTM 25 071 070 f t . N .  DATE 1/8/75 HOLE NO. 
&E COORDINATES 1 847 505 f t .  E .  TECHNICIAN ebQ TU A C  2 

COMPLETION DEPTH ( f t )  14 .8  REGION S i  te A 1 OF 1 



X 

w'c, 
k z  
n 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 0  

- 9  

- IO 

- I I  

- 12 

- 13 
- 14 

- 15 

- 16 

t l9 
I 

PARSONS LAKE 

SOIL 

DESCRIPTION 

PEAT 
- dk. brown 

SAN 0 - med. brown 
- med. grained 
- uniform 
- t r .  f i ne  gravel E 
coa 1 

9 tr. silt 

- med. to dk. grey 
- fine to med. 

grained - uniform 
- t r .  coal 

- med. grained 
- lots of  coal 

END OF HOLE 

GROUND ICE 

DESCRIPTION 

UNFROZEN 

Vr 

v s  

N bn 

2 0% 

5% 

15% 

B.69 

r 
GULF OIL CANADA LIMITED 

GAS PLANT DEVELOPMENT 
I '  -. 

" 

- 
- 
- 
I 

I 

- 
- 
I 

I 

- 
- 
d 

3 



B.70 

I GULF OIL CANADA LIMITED 1 
I PARSONS LAKE GAS PLANT DEVELOPMENT 

I 1  
* 

- dk.  grey  brown - clayey - dk.  brown w i  t h  
- mot t led  orange 

- tr .  f i n e  sand 
brown 

- rned. t o  dk.  brown 
- sandy - t r .  c l a y  
- lots of coal 
- some  med. sand 

lam ina t ions  

- med. brown - med. g ra ined  - t r .  coal 
- d k .  grey  
- med. grained 

DESCRIPTION BULK DENSITY (p.cf.1 0 

& HOLE NO. DATE 1/8/75 UTM 25 072 035 f t . N .  

eo0 COORDINATES 1847 265 f t .  E. ASS ' TECHNICIAN TH 
COMPLETION DEPTH ( f t )  1 < 10F 1 REGION S i t e  A 

5- 10% 

80% 

4 0% 

, 5-1 0% 

Nbn, Vs - 5 

N bn 



F’ARSONS LAKE 
I 

f SOIL 
a -  DESCRIPTION 
n 

c- 
w’c, 

.. . ~ 

- dk. grey  brown 
- 2  - t r .  clay E organic 

- 3 1  

- 5  med. gra i ned 
tr .  organics & 

ORGANICS - black 
- 7  

- med. brown 
- rned. grained 
- some  fine  gravel 
- t r .  coal 

- 14 -J 

- 15 - 
- 16 - 
- 17 - 

- 10 - 
- 19 - 

B .  71 

I I GULF OIL CANADA LIMITED 
GAS PLANT DEVELOPMENT 
I I I  

I 

- 

- 
.. 

- 
- 
I 

- 
- 
- 

3. 

3 



B.72 

GULF OIL CANADA LIMITED 
PARSONS LAKE G 

1 
I" 

u% 
Q 
n -  

SOIL 

DESCRIPTION 

I PEAT 
c ' 1 CLAY 

- 4  

' 5  

' 6  

SAND 
- rned. to dk.  brown 
- s i l t y  
- Some c l a y  
- t r .  organics 6 

coa 1 

7 4 - med. t o  dk. brown 

- 0  
AI 

- med. grey brown 
- med. gra ined 
- t r .  f i n e  gravel 
- t r .  coal  

- 12 

I3  - 

- t r .  organics 

- I 4 t  

- 15 1 END OF HOLE 

- 16 

17 

- 18 

19 

- 

- 
I 

I 

Vr 25% 

vs 20% 

Vr 15% 

Nbn, V s  5% 

HOLE NO. I 
1 0 F i  I 



I 

w l f  
r3 

LZ 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

- IO 

- I1 

- 12 

- I3 

- 14 

SOIL 

DESCRIPTION 

PEAT 

SILT - dk. grey brown 
- clayey 

- dk.  gr. brown to 
black 

- dk. grey brown 

- laminated  with 
rned. grey,  rned. 
sand lenses 

- t r .  f i n e  gravel J 

END OF HOLE 

8.75 

;AS PLANT DEVELOPMENT I 
I t  

- 
GULF OIL CANADA LIMITED I 

1. PARSONS LAKE C 

-e 

- 
- 
I 

- 

- 
- 
- 

- 
- 
- 
- 
- 
- 
_ _  
* 

- 15 - 

- 16 - 
- 17 - 
- I0 - 

- 19 - 
- k 
& UTM 25 075 810 f t . N .  HOLE NO. DATE 2/8/75 

COORDINATES 1 846 300 f t  E .  

1 OF 1 REGION si t e  A COMPLETION DEPTH ( f t )  14 
AS10 TECHNICIAN TH 



8 .72  

1 

- 0  

- 9  

- IO 
- I I  

- 12 

- I 3  

- 14 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

SOIL 

DESCRIPTION 

PEAT 

CLAY 
- med. brown 
- s i  I t y  
- orqanic  

SILT and ORGANICS 

SAND 
- med, to dk. brown 
- s i l t y  
- 5 m e  c l a y  - t r .  organics & 

coa 1 
- rned. t o  dk. brown 
- g r a v e l   I y  ( I & "  max: 

L n A l  
SAND 

- rned. grey brown 
- med. gra ined 
- t r .  f i n e   g r a v e l  
- t r .  coal  

- t r .  organics 

END OF HOLE 

. .  . . " . . - .. . . " 

GROUND ICE 

DESCRIPTION 

UNFROZEN 

Vr 25% 

v s  20% 

Vr 15% 

Nbn, Vs 5% 

00 120 140 

@ 



8 . 7 3  

X 
I" a -  
W'c ,  
c3 

SOIL 

I DESCRIPTION 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

MOISTUR€ CONTENT (%I 

- dk. brown to 
black 

2 i  
- dk. grey brown 
- clayey 
- some sand 

5 mottled with It. 
brown 

6 

. SAND 

. 8 -  - med. gra ined 

7 - - med. brown 

- t r .  f i n e   g r a v e l  
- t r .  coal E 

organ i cs 
. -l dk.  grey 

* 9 -  

- fine to med. 
* I I  - .. grained 

%lit F. 

- 12 - CLAY 

13 - - s i l t y  
- dk.  grey t o  black 

- very  sandy 

- 

- 14 - - t r . organics & COG 

- 15 - END OF HOLE 

- 16 - 
- 17 - 

I 0  - 
19 - 

- 
- 

I 

w, 



SILT 
- dk. g r e y  
- clayey 
- t r .  f i n e  sand 

- some organic  
laminat ions 

- IO 
I I  

- I2 

- I 3  

- 

- 14 

- 15 

- 16 

- 17 

19 

- d k .  grey 
- med. grained 

1 END OF 

- 6 - SILT - dk. g r e y  

- t r .  f i n e  sand 

- some organic  

- 7 -  - clayey 
- 8 -  

- 9 -  laminat ions 

- IO 
I I  

- I2 - 

- I 3  * 

- 
- - 

- - 14 
SAND - 15 -=I - d k .  grey - med. grained 

- 16 - - uniform 

r 

- 17 - END OF HOLE 

- 18 - 
- 19 - 

Vr 

4 bn 

2 0% 
2 5% 

30% 

4 5% 

25-30% 



B.75 

SOIL 

DESCRIPTION 

PEAT 
- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

IO 

I I  

12 

13 

- 14 

- 
- 
- 
- 

SILT - dk. grey brown 
- clayey 

- dk. g r .  brown to 
black 

- dk. grey brown 

- laminated w i t h  
med. grey,  med. 
sand lenses 7 - t r .  fine gravel  4 

END OF HOLE 

I 





Y 



8.77 

I GULF OIL CANADA LIMITED I 
I PARSONS LAKE GAS PLANT DEVELOPMENT' I 
I 
I" 

w'c, a -  
n 

SOIL 

DESCRIPTION 

PEAT 
I -  

2 -  

3 -  

4 -  

5 -  

6 -  .. 
S I LT 

7 -  - med. grey brown 

8 - ( T l i L j  
- PV 

' 9 -  
- med. to   dk .  grey 
- s i l t y  

IO - - t r .  f i n e  gravel  
- t r .  organics 

' I I  - - I t .  grey 
- clayey 

' I3 - - she1 1 s 
med. to dk.  grey 
w i t h  mot t led  b l a c  

. 14 - 

SILT 

- 
12 - - t r .  organ ics  E 

- s i l t y  
- o rgan ic  - 15 

END OF HOLE - 16 - 

: :"i 
- 19 

1 

GROUND ICE i5 
DESCRIPTION 2 L 

I 
I 

B 

"""" 

10 GO 80 100 120 140 

I 



I I SOIL 

DESCRIPTION 
n 

.. 
GULF OIL CANADA LIMITED 

PARSONS LAKE GAS PLANT DEVELOPMENT 

I PEAT 

2 -  

3 -  

4 -  

5 -  

6 -  

7 -  

8 -  

9 -  

IO - 

SILT - dk.  grey browr 
w i t h   m o t t l e d  I t .  
brown 

- very   o rgan ic  

- medium to  dark   grey 
brown 

I I  - 
12 - 
l 3  

SAND - dark  brown 
- very  f ime grained 
- laminated w i t h  darl 

grey brown s i  1 t y   c l a y '  

S ILT - dark   grey 

14 - brown 

l5 1 
1 

17 CLAY ( T i  1 1 )  
! I  - dark  grey brown 

- - gravel   (1 ' '  max.) 

END OF HOLE " 1 Could  not  penetrate I 

8.78 

I COMPLETION DEPTH (ft 1 I REGION S i t e  B 



8 - 7 9  

GULF OIL CANADA LIMITED 

- med. brown 
- t r .  c l a y  & o rgan ic !  

- t r .  orange  brown 
sand lenses 

- med. t o   d a r k  brown 
m o t t l e d   w i t h  
reddish  bn.  

- c layey  

- dk.  grey  t o  black 
- c layey  
- t h i n   l a m i n a t i o n s  

of reddish  brown 

iAS PLANT DEVELOPMENT I 

Vs 40% 

1 5 2 0 %  

Nbn, Vs 5% 



Is I SOIL 

e.80 

GULF OIL CANADA LIMITED 
PARSONS L A K E  GAS PLANT DEVELOPMENT 

I I I I  
c 

A DESCRIPTION 

- med. brown 
- some organics 

- 5 -  - med . brown 

- 6 - *  - t r .  o f  f i n e  sand 
- some clay 
- thickly laminated 

- 7 -  with med. grey  

- 8 -  
s i  1-t-clay 

- med . brown 

- fine sand pockets 

- laminated 

- 9 -  - clayey 
- IO - - t r .  i r o n  oxide 

- I I  - - low plastic 

t l 2  -I - some small shells 

13 

14 

17 - E N D  OF HOLE 



B . 8 1  

I GULF OIL CANADA LIMITED 

x SOIL 
k.2 DESCRIPTION 
W %  n 
" 

PEAT 
- I -  

- 2 -SILT 

1 PARSONS LAKE GAS PLANT DEVELOPMENT 

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

IO 

I I  

12 

I 3  

14 

- 
- 

- 
- 

- 

- 15 

- rned. t o  dk.  brown 
- clayey 
- t r .  organics 

-I - low plastic 

- C L A Y  (T ILL)  
- rned. to d k .  grey 

- t r .  gravel  
- - s i l t y  

d .  D l a s t i r  r 
G R A V E L  

- - sandy 
- t r .  c lay  

'_ - 1 "  max. 
END OF HOLE 

- Could not   Penet ra te  

- 

Vr 



c l 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I I  

12 

13 

14 

15 

I 6  

17 

SOIL 

DESCRIPTION 

PEAT 

CLAY ( T I L L )  

8 - 8 2  

- 
GULF OIL CANADA LIMITED 

c PARSONS LAKE GAS PLANT DEVELOPMENT 

1 1 1  

- dk. grey 

SAND - some grave 
118 - 1/21' 

1 
s i z e  

GROUND ICE i5 
Q: 

DESCRIPTIoN 

MOISTURE CONTENT (70) 0 

E 
rn 



8 . 8 3  

I GULF OIL CANADA LIMITED I 
1 PARSONS LAKE 

X SOIL 
L Z  
n W'TT, 

DESCRIPTION 

SAND (cont I d )  
21 - 

2 2  

23 - END OF HOLE 

1 1 

COMPLETION DEPTH 

;AS PLANT DEVELOPMENT I 
I 1  -1 



6.84  

1 
GULF OIL CANADA LIMITED 

PARSONS LAKE GAS PLANT DEVELOPMENT 
c 

I I  

I SOIL 
DESCRIPTION 

- med. brown 
- med. grey brown 

t 3 1  
I - 4 4  

CLAY - s i l t y  
- 5 - n R G A N I C S  

CLAY 
- 6 -  - med. grey brown 

- silty 
- 7 -7 - t r .  of caarse sand 

- 8 -  - med. brown - s i l t y  
- 9 -7 - t r .  fine g r a v e l  

- lo 

SAND 

END OF HOLE 
Lost  Core' Bar re l  Teeth 

- I I  1 
t -I 
- 13 - 
- 14 - 
- 15 - 

- I 6  - 
- 17 - 



B.85 

I GULF OIL CANADA LIMITED 1 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

PARSONS LAKE 

SOIL 

DESCRIPTION 

'EAT 
- dk. brown t o  black 

:LAY 
- med. grey brown 
- silty 
- med. to dk.  brown 

- laminated w i t h  
black  organics 

- IO - 
- I1 - 
- I2 - 
- 13- 
- 14 - 
- I5 - 
- 16 - 
- 17 - END OF HOLE 

- 18 - 
- 19 - 

m 

;AS PLANT DEVELOPMENT 
I I  

us 

Vr 

25% 

3 0% 

2 5% 

3 0% 

35% 



8.86 

9 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I I I  

DESCRIPTION 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

- IO 

CLAY 
- rned , brown 
- t r .  s i l t  
- very organic 

CLAY (TI  LL) 
"""""_ 

- med . brown - 
I 

mot t led  w i t h  , reddish brown & 
I black 
1 - s i l t y  
I tr. f i n e   g r a v e l  , - t r .  oxides E 
1 

- med. brown 
- s i l t y  

- med. to  dk.   grey - s i l t y  
- tr. organics 

- 13 
END OF HOLE - 14 -Losing Core 

- 15 - 
- 16 - 
- I 7  - 
- 18 - 
- 19 - 

t 

Vr 20% 
40% 

50% 

25% 

3 5% 



I 
t 
I 
1 
I 
I 
8 
I 
I 

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

IO 

I I  

- I2 

13 

- 14 

- 
- 

- 

- 15 

- I6 
- 17 

- 10 

- 19 1 



8.88 



I 

I 

8 - 8 5  



L 

B.50 

I 
GULF OIL CANADA LIMITED 

PARSONS LAKE GAS PLANT DEVELOPMENT 

SOIL GROUND ICE 2 MOISTURE CONTENT (70) 
q I Q  x) 50 70 90 I t (  

DESCRIPTION DESCRIPT1oN BULK DENSITY (p.c.f. 1 1 

VI 



B.91 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PL.ANT DEVELOPMENT 

r i I 
1 1  

I 

- 
- 
- 
- 
- 

I 

- 
- 

- 
- 
I 

- 
I 

I 

- 
I 

L 



B .92 

2 

3 

4 

5 

- 6  

- 7  

- 8  

- 9  

- IO 

- I I  

RGANICS - black 

- med. to  dk. brown 

- tr. f i n e   g r a v e l  - tr. organics 

- It. t o  rned. grey 

- clayey, low p l a s t i  
- tr .  f i n e   g r a v e l  

c 1 ayey 

b rwn 

med. to dk. brown I 



GULF OIL CANRDA LIMITED I 
WRSONS LAKE 
I 
I I  SOIL 

ti: ' I DESCRIPTION 
- 1  

' iPEAT - dk. brown 

' 3  dk. grey brown 

- 7 -  - some sand & c l a y  

- 8 -  

- 9 -  
. -- - clayey 

- dk. grey brown 
mottled w i t h  I t .  
brown 

- very organic 

- med. t o  dk. g r .  

- m o t t l e d   w i t h  
reddish brown 

- tr. organics & 

- t r .  sand 

- I I  - - t r .  oxides 

- I2 - brown 

- 13- 

- 14 - ox i des 

- 15 
I END OF HOLE 

AS PLANT DEVELOPMENT I 
I I  1 

$ROUND ICE 15 ,o 3o 5o 9o 
MOISTURE CONTENT (%I 

I10 

I r  2 0% 

50% 

25% 

1 0% 
25-30% 

1 5% 

UTM 25 097 890 F t .  N.  DATE 5/8/75 HOLE NO. 
COORDINATES 1 8~ ft F TECHNICIAN TCI Flr 
COMPLETION DEPTH (ft) 1 5 REGION S i t e  B 1 OF1 



WRSONS LAKE 

SOIL 

DESCRIPTION 

E A T  - f lbrous 

CLAY 
- med. grey brown 
- s i l t y  
- some organics 

- t h i n l y  bedded wi t t  
dark brown organic 

- med, grey 
- med. p l a s t i c  
- med. grey brown 
- laminated w i t h  

t h i n  s i l t  l ayers  

1 r 
END OF HOLE 
Lost Core Barrel  Tooth 

6.94 

;AS PLANT DEVELOPMENT 
I I  

GROUND ICE MOISTURE CONTENT (%) 

DESCR'PT'oN a 
E tn 



x SOIL 
I" 

w'c, 
0 

e- DESCRIPTION 

8.95 

PEAT 

CLAY I - 
2 -  

- med. to dk. gr, 
brown 

3 - 1  
- t r .  organics 

- med. to dk. brown 

5 

6 

7 

0 

9 

IO 

' I t  

12 

13 

. 14 

- 15 

- 16 

- 17 

- 10 

- 19 

;AS PLANT DEVELOPMENT I 
GROUND ICE 

DESCRIPTION 

GULF OIL  CANADA LIMITED 1 
PARSONS LAKE C 

I I 

I 

- 
- 
- 

- 

- 
- 

I 

I 

I 

- 

I 

I 

" 

- 

L 

UNFROZEN 

Vr 60% 

50% 

3 5% 



I 
SOIL 

DESCRIPTION 

3 FAT 
::LAY 

- dk.  grey brown 
mot t led  with i t .  
brown & black - very  organic 

- med, t o  dk. g r .  
brown 

- med. p l a s t i c  

8"" """I"". 

:LAY (T ILL)  - tr.  f i n e  gravel E 

1 - t r .  coal Ti: KOLkS 

i N D  OF HOLE 
;auld not Penetrate  

B.96 

Vr 

I 

GULF OIL CANADA LIMITED 
w PARSONS LAKE GAS PLANT DEVELOPMENT 

I I  

X 1 
a -  
n 

I-- 

U %  

J 
- I - I  

- 2 -  

- 3 -  

- 4 -  

- 5 -  

- 6 -  

- 7 -  

- 8 -  

- 9 -  

- IO - 
- I I  - 
- I2 - 

- 13- - 
- 14 - (  

t 
UTM 25 099 030 f t  . N. HOLE NO. DATE 5/8/75 

&E 
TECHNICIAN TU COORDNATES 1 851 670 f t . E *  e m  Uh 

COMPLETION DEPTH (ft 1 1 5 I i OF1 REGION s i te B 



8.97 

1 
I" a -  
w z  a 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 0  

- 9  

IO 

I1  

I2 

I3 

- 14 

- 15 

- 
- 
- 

- 

- 16 

- 17 

18 - 

GULF OIL CANADA LIMITED 

SOIL 

DESCRIPTION 

?EAT 
- dark brown t o  blacC 

S I LT 
- med . brown 
- clayey 

- rned. brown mot t led  
wi th   redd ish  brown 

- med. brown w i t h  

- very sandy 
- s t r a t i f i e d  
- t r .  oxides 

mot t led  grey  brown 

- dark grey 

END OF HOLE 

SROUND ICE $!I ,o Jo 
MOISTURE CONTENT (%) 

50 x )  90 110 

DESCRIPT1oN E BULK DENSITY (p.c.f.1 0 
m 

rlr 35% 

25% 

35% 

vs 20% 

Nbn-Vs 5% 

Vr 5-10% 



8.98 

I GULF OIL CANADA LIMITED I 

I SOIL + -  
W Z  a 
n -  DESCRIPTION 

PEAT 
- I -  - dk. brown 

- 2 -  

- 3 -  

- 4 -  

SILT 
- rned. grey brown 
- clayey 
- t r .  organics 

- l o w  to med. p l a s t i  

- rned brown 

- rned. brown - t r .  f i n e  sand & 
grave 1 

- some c l a y  - med. p l a s t i c  

Vr 30% 

50% 

v s  50% 

Vr 25% 
Vs 10-15% 

Nbn, Vs-5% 

vs 10-1 5% 



I GULF OIL CANADA LIMITED 
I PARSONS LAKE 

- black  
- very organic 

;AS PLANT DEVELOPMENT 
I I  

GROUND ICE 

DESCRIPT'oN 
p/ ,o x) a 
E BULK DENSITY (p.cf.) 

MOISTURE CONTENT (*I.) e 
50 70 90 110 

.* 

Vr 20% 
4 5% 

15% 
4 5% 
50% 

25% 

20% 

40% 

1 5% 



X I SOIL 
DESCRIPTION 

n 

I 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

mottled reddish 

- rned. grained 

I 6  

17 1 END OF HOLE 

B . l O O  

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I I I I  

- 
I 

I 

- 
- 

- 

- 
I 

- 
- 

- 
- 
I 

- 
- 

L 



B.  101 

I GULF OIL CANADA LIMITED 1 

T 
G 

1 15 i E N D  OF HOLE 

- 16 - 
- 17 - 

- I 0  - 
- 19 - 

1 

;AS PLANT DEVELOPMENT I 



B .  102 

I GULF OIL CANADA LIMITED I 
1 PARSONS LAKE * 
I SOIL 
L Z  
W e  DESCRIPTION n 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

1 PEAT 
- med. grey brown 
- clayey 
- laminated w i t h  

dk. brown organics 

t -  7 

0 -  - r e d d i s h  brown - t r .  s i l t  
9 -  - med. gra ined - uniform . 

10 - CLAY (T ILL 

S AN 0 

- t r .  f i n e   g r a v e l  6 
coa 1 

- 13- 

- I 4  I 

- 15 - C o u l d  not Penetrate 

- 16 - 

END OF HOLE 

- 17 - 
- 18 - 
- I 9  - 

3AS PLANT DEVELOPMENT 
I I  

Nbn 
Vr 

UTM 25 103 380 f t . N .  DATE 4/8/ HOLE NO. e I COORDNATES 1 853 440 f t. E .  TECHNICIAN 7?H AS6 
COMPLETION DEPTH (ft)  14 I REGION s i te B 1 OF1 .. 







B .  104 

I GULF OIL CANADA LIMITED I 
I PARSONS LAKE 
I 

I SOIL 
I" 

W Z  a 
a -  DESCRIPTION 

C LAY 
- 1 -  - med. brown - s i l t y  
- 2 -  - l a y e r s  o f  peat  

- 
- med. grey  brown 

- 4 -  - t r .  f i n e  sand & 
c l a y  

- 5 -  - lam ina ted   w i th  

3 - SILT 

1 dark  brown  organic - 6 - SAND - med . grey  brown 

- s i l t y  
- 7 -  - f i n e ,  u n i f o r m  

- 0 -  - l a m i n a t e d   w i t h  
organ i cs 

- 9 -  - rned. grey 
- lam ina ted   w i th  

- IO -1 s i l t  r 
SILT 

- I 1  - - med. grey 
- c layey  

- I 2  - - tr .  t o  some 
f i n e  sand 

s i  1 t y  sand 
- 13 - - l a m i n a t e d   w i t h  

- 14 - 
- 15 - S A N D  

- med. grey 
- 16 - - s i l t y  

- t h i n   l a m i n a t i o n s  

I f  

- more  sand 

- 
END OF HOLE 

GROUND ICE 

DEsCRIPTloN 
$1 ,o ' MOISTURE CONTENT (%) 

4 x )  50 x, 90 110 

E BULK DENSITY (p.c.f, 1 A 

UTM DATE 17/7/75 HOLE NO. 
COORDINATES TECHNICIAN JK 1 
COMPLETION DEPTH ( f t )  15 REGION S i t e  C 1 OF 1 



8.105 

z SOIL 
a -  DESCRIPTION I” 

bJz 
0 

PtAT 
C LAY 

- I -  - med. brown t 2 3 

4 

5 

- organic  
- med. to high 

- med. grey brown 
- 6 -  - laminated  with 

- 7 -  

- 0 -  

- g - SAND 
- med. grey 

- IO - - f i n e  to rned. 
gra ined 

- I I  - - some s i  1 t 

- 12 - - t r .  to  some s i l t  
- t r .  organics 

- 13- 

f i n e  sand 

- some crossbedding 

- 14 - 
- 15 - 
I6 - 
17 - E N D  OF HOLE 

I8 - 

19 - 

I 
I 
1 
I 
I 



B .  106 

1 1 

GULF OIL CANADA LIMITED I 
PARSONS LAKE 

SOIL 

DESCRIPTION 

PEAT 

CLAY 
- rned. t o  dk. brown 
- s i 1  t y  

- rned. grey brown 
- t r .  organics 

S I L T  
- dk.  grey brown 
- sandy 
- t r .  c l a y  
- s t r a t i f i e d  

SAND - rned. grey 
- f i n e  t o  rned. 

gra i ned 
- c lean ,   un i form 
- very dense 

;AS PLANT DEVELOPME,NT J 
I I  

X b-z 
4% 
L3 

- I -  

- 2 -  

- 3 -  

- 4 -  

- 5 -  

- 6 -  

- 7 -  

- 0 -  

- 9 -- 
- IO - 
- I 1  - 
- I2 - 
- 13 - 

I 

- 14 - 
- 15 - 'i 

UTM A 
~ COORDINATES 

DATE 5/8/75 
TECHNICIAN TH 

HOLE NO. 
3 eba 

COMPLETION DEPTH ( f t )  28.4 1 OF 2 REGION Si te  c 



B. 107 

I GULF OIL CANADA LIMITED I 
1 PARSONS LAKE 

Could not Penetrate 

GAS PLANT DEVELOPMENT I 
I I  



B. 108 

L 
x 
I" is 

- I  

- 2  

- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

IO 

I1  

- 12 

I3  

- 14 

- 
- 

- 

- 15 

GULF OIL CANADA LIMITED I 
PARSONS LAKE 

SOIL 

DESCRIPTION 

EAT 
- black 

LAY 
- med. to  dk. brown 
- t r .  organics 

- med. grey brown 

;AN D 
- dk.  brown,  mottled 

w i t h  grey brown 
- f i n e  t o  med. g r a i n  
- t r .  s i 1  t E c l a y  

- dark  grey 
- t r .  s i l t  
- med. gra ined 
- t r .  organics 
- t r .  coal 

END OF HOLE 

GROUND ICE $1 ,o x, 
MOISTURE CONTENT (%) 

U 50 x )  90 110 
DESCRIPT1oN f? BULK DENSITY (p.c.f.1 

v s  35% 

Vr 35% 

Nbn, Vs 5% 

'Vr 50% 

UTM DATE 6/8/75 HOLE NO. 
&E 

COORDINATES 
COMPLETION DEPTH ( f t )  1s .  3 REGION S i  t e  C 1OF 1 

e m  TECHNICIAN TH 4 



3 1  
SOIL 

L -  

DESCRIPTION 
n 

I 

I PEAT 
. I  - 
' 2  - - med, brown 

' 3  
QFAT 

. 4 - CLAY 

* f i broL 
CLAY 

- s i l t y  

- med. brown 

- t r .  f i n e  sand 
5 -  - s i l t y  

"1 
7 1 - f ;ne sand laminat 

8 - SAND 

9 -  
- med. grey brown 

t o  med . grey 

IO - - f i n e   t o  med. 
g r a  i ned 

- s i l t y  
I I  - - laminated  wi th  

12 - black organics 

- t r .  s i l t  
- rned. to coarse 
- laminated  wi th  

14 black  organics anc 

r5 f med. gre; s i l t  I 
END OF HOLE 

18 

19 

1 

GROUND ICE MOISTURE CONTENT (70) a 
50 70 90 110 

DESCR'PTloN E BULK DENSITY (p.c.f.1 A $1 ,o x) I U 

m 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT . 

I I I I  

- 
- 

I 

* 

- 
- 
- 

- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
I 

I 

h c 



SOIL 

DESCRIPTION 

' - IPEAT 
- dk.  brown 

- 

3 jCLAY - dk. brown 

'1 5 

- med. b rown  mot t led  

- very sandy 
w i t h  dk. grey  

9 

IO 

I I  

12 

SAND 
- med . brown 

w i t h  m o t t l e d  dk. 1 l \ E i Y g  ra i ned 
,med . to dk. grey  - f i n e  t o  med. g r a i n  

13 - - u n i f o r m  
- very s i  1 t y  

14 - SILT - dk. brown 
- some sand 15 -.. 

I6 
END OF HOLE - 

;AS PLANT DEVELOPMENT 
I I  

B. 110 

I 

V r  20% 

Vr 50% 

SO% 

vs 20% 

Nbn, Vs 5% 

V r  25% 

UTM 
- 

DATE 6/8/75 HOLE NO. 
, COORDINATES TECHNICIAN TH h 

COMPLETION DEPTH ( f t )  15. z REGION S i t e  C 1 OF 1 



- 3  

- 4  

- 5  

- 6  

- 7  

- 8  

- 9  

- IO 
- I I  

- I2 
- I3 

- 14 

- sandy ( f i n e )  
- t r .  organics 

- SAND 
- med. brown w i  t h  

- very s i  1 t y  

- f i n e  to  med. g r a i n  

- mott led  dk,  grey 

- - some c l a y  

- - s t r a t i f i e d  

1 - dark  grey 

DESCRIPTION 

- dk. brown 

I. 

UTM HOLE NO. DATE 6/8/75 
COORDINATES 
COMPLETION DEPTH ( f t )  15 1 OF1 REGION S i t e  C 

e m  TECHNICIAN TH 7 

~ 3 5% 

25% 

Nbn, V S - ~ %  

d 

8.111 



B .  112 

SOIL 

DESCRIPTION 

'EAT 
- d k .  brown to  b l k  

- some dk. brown c l a  
(10%) 

:LAY 
- dk.  grey brown 
- very   organic  

IRGAN I CS - black 
- t r .  c l a y  

!NO OF HOLE 
:auld  nbt  Penetrate 

;AS PLANT DEVELOPMENT 
I I  



- - 
f 
I" 

- 
I 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I I  

I2 

13 

14 

15 

I 6  

I7 

18 

19 

- - 

PARSONS LAKE 

SOIL 

DESCRIPTION 

'EAT 
SAND - rned. reddish brown - rned. gra ined 

- clean,   uni form 

- t r .  coal 

- some coal 

- laminated  wi th  
dark  grey brown 
c l a y  

- t r .  organics 
- f i n e  

- med . brown 
- rned. gra ined 
- uniform 

- laminated  with 

- mott led  w i t h  grey 
coa 1 

- med, grey   w i th  
mott 1 ed  redd i sh 
brown - t r .  coal - cross bedded 

31 

" 
" 

UTM A , COORDNATES 
DATE 7/8/75 HOLE NO. 
TECHNICIAN TH R 2  e m  

COMPLETION DEPTH (ft) 13 REGION Roadways 10F 1 

END OF HOLE 

Nbn 

VS I-5% 

Vr 35% 
Nbn, Vs 5% 

Vr 50% 

Nbn, Vx-5% 

B .  113 



B. 114 

I 

w z  
0 

LZ 

r 

- I  

- 2  

- 3  

- 4  

- 5  

- 6 -  

- 7 -  

- 8 -  

- 9 -  

- IO - 7  

- I I  - 

I 

- 1 2  5 

- 13- 

- 14 - 

- 15 - 
- I 6  - 

- 17 - 
- 1 8  - 

- 19 - 

PARSONS LAKE 

SOIL 

DESCRIPTION 

PEAT 
SAND 

- reddish brown 
- rned. gra ined 
- organ ic  
- laminated  wi th  dk 

qrey brown c l a y  
CLAY 

- dk. grey brown 7- very organic- 
[ very  sandy 

SAND 
- dk. brown 
- clayey 

1 - t r .  coal ,  organic  
I - t r .  s h e l l s  
ORGAN I CS 

- dk. brown - clayey,  sandy 
I - fou l  odor  
CLAY ( T I  LL) 

- rned. grey 
- sandy 
- t r .  f i n e  gravel 

1 
END OF HOLE 

I 

V r  5 0% 

40% 
3 0% 

vx 10% 

Nbn, Vs 5% 



SOIL 

DESCRIPTION 

PEAT 
.~ 

- dk. brown 

- 2 - CLAY 
- dk. brown 

- 3 -  - some sand 

- 4 - SAND 
- f i n e   g r a i n e d  

- 5 -  - very  c layey 

- 6 - - CLAY - dk. brown 
- 7 -  - sandy 

- 8 -  mott led  dk.   grey 

- g 
- 1 0  -? - med. to   dk .  grey 

brown 
- I I  - - sandy I - t r .  grave l  ( 1 ' '  max 

- med. brown w i t h  

- t r .  s i l t  
"""" """ 

CLAY (T I  LL)  

- I2 - - t r .  organics 6 
coa 1 I 

- '3 e END OF HOLE 

45% 

2 5% 

35% 

B .  115 
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GULF OIL CANADA LIMITED 
PARSONS LAKE 

SOIL 

DESCRIPTION - 
CLAY 

- dk. brown 
- some coarse grave 

GRAYEL 
END OF HOLE 
Could not   Penetrate  

GROUND ICE 

EVELOPMENT 



X 
k 2  

SOIL 

8% DESCRIPTION 

PEAT 

- I - 
- 2 -  

CLAY 

- 3 -  

- 4  

- '5 
- 6 - Could not Penetrate 

- 7 -  

- 0 -  

- 9 -  

- IO - 
- I 1  - 
- I 2  - 

13-  

GRAVEL - coarse 
END OF HOLE 

- 14 - 
- I5 - 
- 16 - 
- 17 - 
- 18 - 
- 19 - 

6.117 

GULF OIL CANADA LIMITED 
PARSONS LAKE GAS PLANT DEVELOPMENT 

I 1 1  

" 

- 
- 

- 

I 

L 

UTM , DATE 6/8/75 HOLE NO. 
&E 

, COORDNATES e m  TECHNICIAN TU R h  

COMPLETION DEPTH (ft)  5 I REGION Roadways 1 OF 1 
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GRAIN SIZE DISTRIBUTION 
PROJECT: Parsons Lake HOLE NO.: C3-A SAMPLE DESCRIPTION 

Gas P l a n t  SAMPLE NO. : 
JOB N O . :  1 - 1  140 DEPTH : 

SILT 

- some c lay  DATE: 
8.2 - 10.6 - sandy 

CLAY SILT SAND I I FINE 1 MEMUM I COARSE 1 F M E  1 COARSE 
GRAVEL 

GRAIN S f Z E  IN MILLIMETERS 
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GRAIN SIZE DISTRlBUTtON 
PROJECT: Parsons Lake HOLE No.: c 5 - ~  SAMPLE DESCRl PT tON : 

Gas P l a n t  SAMPLE NO. : 
JOB NO.: 1 - 1  I40 CLAY (T 1 LL) 

- silty 
- sandy 

DEPTH: 17.4 - 18.9 
DATE: Aug. 28/75 

I I St LT, I CLAY SAND I 
F1N E I MEMUM ! COARSE 1 F tNE 

GRAVEL 
I COARSE 

GRAIN SIZE IN MILLIMETERS 
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GRAIN SIZE DISTRIBUTtON 
PROJECT: Parsons Lake HOLE NO.: E2-A SAMPLE DESCRIPTtON : 

Gas PIant SAMPLE NO. : 
JOB NO.: 1 - 1  140 DEPTH : 3 . 3  - 5 .0  S I LT 

- clayey 
- sandy 

DATE: Aug. 28/75 

1 1 CLAY SI t T  I SAND 1 GRAVEL 
FtNE I MEDIUM" I COARSE 1 FINE I COARSE 
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GRAIN SIZE DISTRIBUTION 

JOB NO.: 1-1 t40  
DATE: Aug. 20/75 

SAMPLE DESCRIPTION: 

SILT 
- very sandy 

I I CLAY SILT I SAND I 
1 MEDIUM COARSE 1 FINE 1 COARSE FIN E 

GRAVEL 

I GRAIN StZE IN MILLIMETERS 
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SAMPLE DESCRtPTlON : 

SI LT (TILL) 
- clayey 

CLAY SILT SAND I GRAVEL 
FIN E 1 MEMLIM i COARSE 1 FINE 1 COARSE 

GRAIN SIZE IN MILLIMETERS 
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GRAIN SIZE DlSTRl8UTION 

SAMPLE DESCRIPTION : 

SAND 
- very s i l t y  

CLAY I si t T  I FIN E MEMUM I COARSE I I FINE SAND 
I GRAVEL 

1 COARSE 



GRAIN SIZE DISTR tBUTION 
PROJECT: Parsons Lake HOLE NO.: D 12-A SAMPLE DESCRIPTION 

Gas Plant SAMPLE NO. : Sf LT 
JOB NO.: 1 - 1  140 DEPTH: 3 . 8  - 6.6 - some clay 
DATE: Aug. 25/75 

CLAY 1 SILT I SAND I GRAVEL 
FIN E 1 MEMUM I COARSE I FlNE I COARSE 
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GRAIN SIZE DISTRISUTION 

PROJECT: Parsons Lake HOLE NO.: D l  3-A SAMPLE DESCRIPTION 
Gas Plant SAMPLE NO. : CLAY (T ILL)  

JOB NO.: 1 - 1  I40 DEPTH 26.8 - 28 - s i l t y  
DATE: Aug. 2 9 / 7 5  - sandy 

CLAY SILT I SAND I GRAVEL 
FINE I MEMUM 1 COARSE t FINE I COARSE 
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GRAl N SIZE DISTRIBUTION 
PROJECT: Parsons Lake HOLE NO.: H7-A SAMPLE DESCRIPTION 

Gas P l a n t  SAMPLE NO. : SILT 
JOB NO.: 1-1140 DEPTH: 10.2 - 12.8 - clayey 
DATE: Aug. 28/75 

CLAY I SlLT I SAND I 
FINE I MEDIUM 1 COARSE i FINE I COARSE 

GRAVEL 
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GRAIN SIZE IN MILLIMETERS 









C.50 

Z 
0 

C s 
tl3llVWS lN33Wd 

0' Ot 

001 

"4 

0 2 0  

:00 









C.52 

0 0.3 

001 

30'9 

301' 

2 a 
z 

(3 
390' 

00 



CLAY I SILT SAND I GRAVEL 
FIN E 1 MEMUM 1 COARSE I FtNE 1 COARSE 
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GRAIN SIZE DlSTR 
PROJECT: Parsons Lake HOLE NO.: Bl-3 

Gas Plant  SAMPLE NO.: 
JOB NO.: 1 - 1  I40 DEPTH: 3.5 
DATE : S e p t  2/75 

t BUTION 
SAMPLE DESCRIPTION : 

SI t T  
- clayey 

CLAY 1 SILT I SAND 1 
FIN E I MEDIUM i COARSE 1 FINE 

GR AV EC 
I COARSE 

GRAtN S U E  IN MtLLtMETERS 
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GRAIN SIZE DISTRBUTtON 
PROJECT: Parsons Lake HOLE NU.: c1 -E SAMPLE DESCRIPTION : 

Gas Plant SAMPLE NO.: 

DATE : Sept 2/75 
J 0 8  NO.: 1 - 1  140 DEPTH : SILT 3 . 6  - 6.0 - some c lay  

CLAY 1 S1 LT I SAND I 
FINE I MEDIUM COARSE 1 FINE 

GRAVEL 
I COARSE 

GRAIN S U E  IN MILLIMETERS 
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GRAIN SIZE DISTRiBUTION 
SAMPLE DESCRlPTlON 

SILT 
- clayey 



GRAiN SIZE DlSTRlBUTlON 
PROJECT: Parsons Lake W L E  NO.: €3-B SAMPLE DESCRIPTION: 

Gas P l a n t  SAMPLE NO.: SILT 
JOB N O . :  1-1140 , DEPTH : 8 . 3  - 10.4 - clayey 
DATE: Sept 2/75 

CLAY 1 SILT I SAND I 
FIN E t MEDIUM 1 COARSE I FINE COARSE 

GRAVEL 
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GRAIN SIZE DlSTRlBUTlON 
SAMPLE DESCRIPTION 

SILT 
- some sand 

DATE : Aug. 20/75 - some clay 

I I I SAND 1 GRAVEL CLAY SILT FINE I MEDIUM I COARSE 1 FINE I COARSE 
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GRAIN SIZE DtSTRtBUTlON 
PROJECT: Parsons take HOLE N o . :  AS2-B SAMPLE DESCRIPTION : 

Gas Plant  SAMPLE NO.: S I L T  
- clayey JOB NO.: 1 - 1  140 DEPTH : 3.5  - 5 . 5  

DATE: Sept 7/75 

CLAY 1 SILT I SAND I GRAVEL 
FtNE I MEDIUM I COARSE I FINE I COARSE 
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GRAIN SIZE IN MILLIMETERS 
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PERCENT SMALLER 
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GRAIN SIZE DtSTRIBUTiON 
PROJECT: Parsons Lake HOLE NO.: F c  SAMPLE DESCRIPTION : 

Gas P l a n t  SAMPLE NO.. 
JOB NO.: 1 - 1  I40 DEPTH : 10.2 - 12.2 SAND 

- f ine  
- silty DATE: Aug. 20/75 

I 1 SILT I CLAY SAND I 
FINE I MEMUM I COARSE I FINE I COARSE 

GRAVEL 

GRAIN SUE IN MILLIMETERS 

7 
# 

. . .  

eo 

7 0  

60  

'0 

0 
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PROJECT: Parsons Lake 
Gas Plant 

JOB NO.: 1-1140 , 

DATE : Aug. 20/75 

GRAIN SIZE DlSTRlSUTlON 
SAMPLE DESCRIPTION : 

s I LT-SAND 

I CLAY c SAND I GRAVEL 
FIN E I MEDIUM I COARSE 1 FlNE I COARSE 

c) 
0 -0 0 

0 
0 
0 

0 
o p  p! ? 4 - 

100 

Bo 
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70 

BO 

50 

CO 

3 0  
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to 
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GRAIN SIZE 1N MILLIMETERS 
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NATURAL Atterberg Limits 

CONTENT PI wp wl. 
MECHANICAL ANALYSIS 

HOLE 
TEST WATER ' DEPTH 

feet %GRAVEL X SAND X SILT % Ox CLAY % % % 

SITE A I i I 

A 9  0 58 31 1 1  59 3 . 3  - 6 

B 3  2 14 71 13 76 3.5 - 5 

BS 0 9 78 13 7.5 -10.3 58 

33 

0 10 76 I4 83 3.2 - 6.C 811 

0 30 - 52 18 7.5 16.7 24.2 21 IO - 12.5 

0 IO 74 16 122 3.5 - 5.8 

C 1  26 1 0 42 32 17.3 20.9 38.8 38 0 - 3 . 5  

c3 0 14 76 10 8.4 -10.6 

12-13.2 4 47 28 21 21 .3  17.1 38.5 68 
c4 llO.3-13 0 33 59 8 81 

C5 

0 7 84 9 {P N 3.8 - 6.6 97 02 

0 51 34 15 31 $3.5-16.2 C 9  

0 25 51 24 28 13.5-15.e c7 

24 0 46 30 

3 20 50 22 13.2-15 

6.5 - 8.5 0 15 77 8 
- 

~~~ 

/r4F, 8oQ EM Engineering Consultants Ltd. Drwg. No. 



I SUMMARY  OF TEST RESULTS " 

S I T E  A 1 I 7 
I I 

D3 6.5-8.3 77 36.5 

D l 2  3.8-6.6 83 

013 10.2-12 22 
I 

126.8-28 I 16 134.4 

€2 3.3-5 102  32.2 

~ , .  _ .  JOB No. 1 - 1  140 

I I 

8.2-1 1.3 Is 40.6 

14-16 7 

24.4-27.2 a 

STRATA 
LASS1 FlCATlO PCF 

8oQ EM Engineering Consultan& Ltd. Drwg. No. 



4 
0 

c 
7 

c- 
I 

z Q 

c 

c.90 

z 0 



I SUMMARY OF TEST RESULTS 

TEST 
HOLE 

SITE A 

H7 

AS 2 

SITE B 

A4 

B 1  

82 

c1 

c2 

feet I % % % 

I 

I I I 
I I t 

3-5 I 48 I I 

3.6-6 130 

8.6- 1 1 26 37.8 23.0 

JOB No. 1 - 1  140 

8oQ EBA Engineering Consuhts Ltd. 
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