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INTRODUCTION 

The Adanac p roper t y  i s  l o c a t e d  24 k i l omet res  N.E. o f  A t l i n  i n  t h e  
extreme nor th-western corner  o f  B r i t i s h  Columbia and i s  access ib le  f rom 
A t l i n  by 39 k i lomet res  o f  road. 

The depos i t  was exp lo red  ex tens i ve l y  du r ing  t h e  l a t e  1960's and was t h e  
sub jec t  o f  a d e t a i l e d  f e a s i b i l i t y  s tudy by Ker r  Addison Mines L i m i t e d  d u r i n g  
1970. A t  t h a t  t ime,  due i n  p a r t  t o  depressed market ing cond i t i ons  f o r  
molybdeni te,  economic p r o j e c t i o n s  were n o t  s u f f i c i e n t l y  encouraging t o  
warrant  development. 
Min ing and Exp lo ra t i on  L im i ted  and P lacer  Development L i m i t e d  f o r  development 
o f  the  Ruby Creek deposi t .  Under t h e  agreement, P lacer  w i l l  be the  opera to r  
and has t h e  r i g h t  t o  earn a 70% i n t e r e s t  i n  the  p r o j e c t .  

The Ruby Creek molybdenum occurrence i s  a b u l k  type,  low grade depos i t  
amenable t o  e x t r a c t i o n  by open p i t  m in ing  methods. 
reserves a t  a .06% MoS2 c u t - o f f  grade are  est imated t o  be 68,084,000 m e t r i c  
tons w i t h  an average grade o f  0.122 percent  MoS2. 

Recent s t rong  demand and s i g n i f i c a n t l y  improved molybdenum p r i c e s  have 
enhanced economic v i a b i l i t y .  
The d r i l l i n g  and t e s t  p i t t i n g  descr ibed i n  t h i s  r e p o r t  i s  p a r t  o f  P l a c e r ' s  
f e a s i b i l i t y  program, and was designed p r i m a r i l y  t o  p rov ide  s o i l s  eng ineer ing  
data.  
proposed p l a n t  s i t e ,  t a i l i n g  impoundment and water s torage area. 

s u i t a b l e  f o r  t h e  purposes intended. 

La te  i n  1978 an agreement was reached between Adanac 

The mineable open p i t  

An updated f e a s i b i l i t y  i s  c u r r e n t l y  be ing  prepared. 

The work i nc luded  38 t e s t  p i t s  and 10 d r i l l  ho les which exp lo red  t h e  

The p r e l i m i n a r y  i n v e s t i g a t i o n  i n d i c a t e s  t h a t  t h e  se lec ted  areas are  

ESH/mt  
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DRILLING REPORT 

Dur ing  the per iod J u l y  26 t o  September 21 a ten hole  diamond d r i l l i n g  
program was completed i n  t h e  p l a n t  s i t e ,  t a i l i n g  impoundment bas in  and water  
s t o r a g e  area of the Adanac proper ty .  
program was c a r r i e d  o u t  i n  conjunction w i t h  a much l a r g e r  d e f i n i t i o n  d r i l l i n g  
program i n  the  mine a r e a .  

The d r i l l  ho le  c o l l a r  survey da ta  for the s i t e  i n v e s t i g a t i o n  program i s  
as follows: 

This ten ho le  s i t e  i n v e s t i g a t i o n  

Hole 

w-1 
T- 1 
T-2 
T-3 
T-4 
T-5 
T-6 

T-7 
PS- 1 
PS-2 

Northinq 

6,619,915.2 
6,620,466.9 
6,620,713.9 
6,620,769.8 
6,620,936.6 
6,620,902.3 
6,621,630.1 
6,621,322,9 
6,620,821.6 
6,620,951.9 

Eas t ing  

592,960.2 
592,284.0 
592,535.5 
592,403.9 
592,581.6 
592,705.8 
592,099.6 
591,804.5 
590,213.1 
590,565.6 

Eleva t ion  

1,270.0 
1,329.9 
1,314.5 
1,316.1 
1,316.8 
1,316.2 
1,342.3 
1,327.1 
1,426.1 
1,388.8 

Leng th  
(m) 

65.8 
31.4 
75.9 
31.7 
34.1 
61.3 
85.3 
85.9 

113.1 
92.1 

As i l l u s t r a t e d  on drawing number 1 ,  enclosed i n  the pocket,  holes  PS-1 
and PS-2 were loca ted  i n  the planned p l a n t  s i t e ,  holes  T-1 t o  T-7 were w i t h i n  
t h e  t a i l i n g  impoundment bas in  and hole  W - 1  was a t  a po ten t i a l  water  s t o r a g e  
s i te .  The p r inc ipa l  purpose o f  t he  d r i l l i n g  program was t o  determine the 
s u i t a b i l i t y  of  the a r e a s  f o r  the purposes intended.  
holes  rece ived  c r i t i c a l  s c r u t i n y  i n  the overburden portion of the d r i l l i n g .  
The subsoi l  i n v e s t i g a t i o n s  were c a r r i e d  o u t  under t h e  direction of Klohn Leonoff 
Consul tants  Ltd. Pertinent po r t ions  of their  r e p o r t  e n t i t l e d ,  "Adanac Mine, 
Pre l iminary  S i t e  Inves t iga t ion  Report f o r  P l ace r  Development Limited" dated 
September 28, 1979, have been included as a supplement t o  t h i s  r epor t .  

The Klohn Leonoff report d i scusses  i n  detai l  the  foundat ion c o n d i t i o n s  
a t  the p l a n t  s i t e ,  t a i l i n g  dam and water  supply dam. 
t e s t  p i t s  and ground mapping a s  well a s  subsur face  d r i l l  ho les .  

b a t h o l i t h ,  w h i c h  hosts themolybdeni te  mine ra l i za t ion  a t  Ruby Creek. 
the most sou the r ly  holes, W-1, T-1, T-2 and T-3 penetrated a r ecen t  b a s a l t  l ava  
f low which l i e s  on o l d  overburden above t h e  g r a n i t e  and i n  turn i s  covered by 
more r ecen t  ash ,  c inde r s  and overburden. 

I n  t h i s  regard most of the 

Their work included 

All of the  holes terminated i n  l e u c o c r a t i c  granite of  t h e  S u r p r i s e  Lake 
Four o f  
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Two o f  t h e  holes PS-1 and T72 encountered modest molybdeni te  values and 
were assayed f o r  molybdenum content .  
341 f o o t  i n t e r v a l  w i t h i n  t h e  Surp r i se  Lake b a t h o l i t h  w h i l e  ho le  T-2 averaged 
0.054% Mo over  59 fee t .  D e t a i l  of t h e  i n d i v i d u a l  assay r e s u l t s  a re  bound 
i n t o  t h i s  repo r t .  

The o the r  e i g h t  d r i l l  ho les inc luded i n  t h i s  r e p o r t  have not ,  as y e t ,  been 
assayed f o r  molybdenum content .  V i s u a l l y  they were very low grade o r  barren. 
They w i l l  be assayed i n  due course t o  ensure t h a t  economic values were n o t  
encountered i n  t h e  v i c i n i t y  o f  t h e  planned f a c i l i t i e s .  

Based on t h e  r e s u l t s  o f  t h e  p r e l i m i n a r y  s i t e  i n v e s t i g a t i o n ,  a l l  o f  t h e  
areas appear t o  be s u i t a b l e  f o r  the  purposes intended. A d d i t i o n a l  d r i l l i n g  
i s  planned du r ing  t h e  1980 f i e l d  season t o  con f i rm  t h e  i n i t i a l  r e s u l t s .  

p roper t y .  
geo log ic  record.  

s u l t i n g  fee  i s  s i g n i f i c a n t l y  h igher  than i s  normal i n  a s tandard d r i l l i n g  
program. Th is  r e s u l t e d  p r i m a r i l y  from the  e f f o r t s  made t o  recover  a l l  o f  
t h e  overburden, and t h e  delays necess i ta ted  i n  o rde r  t o  c a r r y  o u t  geotechnica l  
t e s t s .  In a d d i t i o n  t h e  cos t  o f  d igg ing ,  desc r ib ing  and sampling t h e  38 t e s t  
p i t s  i s  inc luded i n  t h e  Klohn Leonof f  i nvo i ce .  

Hole PS-1 averaged 0.028% Mo over  t h e  

The core f rom the  unassayed holes i s  i n  s torage a t  t h e  camp s i t e  on t h e  
The assayed holes have type specimens o f  t h e  core r e t a i n e d  f o r  

I t  w i l l  be noted t h a t  bo th  the  d r i l l i n g  costs  and t h e  superv i s ion  con- 

Res c u l l y  submit ted,  P 
It, P.  w Eng. 

E S H / m t  
December 11, 1979 



A P P E N D I X  A 



ADANAC D R I L L I N G  PLANT SITE & TAILINGS AP.EA 

DDH W - 1  26/7/79 - 30/7/79 

Caron Diamond Dr i l l ing  Invoice  #596 & 615 (248 ft .) 
Camp Opera t ions  6 men @ $30.OO/man day x 5 days 
D r i l l i n g  Cos ts  - Consumables 
PDL & Consul tan t  Fees  

DDH T-1 8/8/79 - 11/8/79 

Caron Diamond D r i l l i n g  Invoice  #615 (119 ft.) 
Camp Operat ion 6 men @ $30.OO/man day x 4 days 
D r i l l i n g  C o s t s  - Consumables 
PDL & Consul tan t  Fees  

DDH T-2 31/7/79 - 4/8/79 

Caron Diamond D r i l l i n g  Invoice  #596 (248 ft.) 
Camp Opera t ions  
D r i l l i n g  Cos ts  - Consumables 
PDL & Consul tan ts  Fees  
Assay Cost 6 samples @ $22.00 

6 men @ $30.OO/man day x 5 days 

DDH T-3 12/8/79 - 15/8/79 

Caron Diamond D r i l l i n g  Invoice  #615 (104 f t . )  
Camp OperatL i o n s  6 men @ $30.OO/man day x 3 days 
D r i l l i n g  Cos t s  - Consumables 
PDL & Consu l t an t s  E e e s  

DDH T-4 15/8/73 

Caron Diamond D r i l l i n g  Invoice  #615 & 633 (112 f t . )  
Camp Opera t ions  6 men @ $30.00/man day x 2 days 
D r i l l i n g  Cos ts  - Consumables 
PDL & Consul tan t  Fees  

$13,530.50 
900.00 

3.209.99 
4,692.16 

$22,332.65 

$4,649.50 
720.00 

2.496.67 
2,251.48 

$10,117.65 

$1,329.00 
900.00 

2,811.49 
4.692.16 

132.00 
$9,864.65 

$4,822.00 
540.00 

5,227.86 
1,967.68 

$12,557.54 

$5,584.50 
360.00 

2,847.47 
2,119.04 

$10,911.01 



ADANAC D R I L L I N G  P l a n t  S i t e  & T a i l i n g s  Area Cont 'd  

DDH T-5 5/8/79 - 7/8/79 

Caron Diamond D r i l l i n g  Invoice  4615 & 633 (201 f t . )  
Camp O p r a t i o n s  
D r i l l i n g  Cos ts  - Consumables 
PDL L Consul tan ts  Fees  

6 men @ $30.OO/man day x 3 days 

PpH T-6 13/9/79 

Caron Diamond D r i l l i n g  Invoice  #646 & 644 (280 f t . )  
Camp Opera t ions  6 men @ $30.OO/man day x 6 days 
D r i l l i n g  Cos ts  - Consumables 
PDL & Consul tan ts  Fees  

DDH T-7 19/9/79 - 21/9/79 

Caron Diamond D r i l l i n g  Invo ice  4646 (282 ft.) 
Camp Opera t ions  6 men @ $30.OO/man day x 3 days 
D r i l l i n g  Cos t s  - Consumables 
Demobil izat ion 
PDL & Consu l t an t s  Fees  

PS - 1 17/8/79 - 20/8/79 

Caron Diamond D r i l l i n g  Invoice  #634 (371 f t . )  
Camp Opera t ions  6 men @ $30.00/man day x 4 days 
D r i l l i n g  Charges L Consumables 
Assay c o s t s  34 samples @ $22.00/sample 
PDL & Consul tan ts  Fees 

PS - 2 10/9/79 - 12/9/79 

Caron Diamond D r i l l i n g  Invoice  #643 (275 f t . )  
Camp Opera t ions  5 men @ $30.OO/man day x 3 days 
D r i l l i n g  Charges L Consumables 
PDL & Consul tan ts  Fees  

$7,688.50 
540.00 

2.701.61 
3,802.92 

$14,733.03 

$6,642.75 
1,080.00 
3,558.65 
5,297.60 

$16,579.00 

$4,070.25 
540.00 

1,433.40 
994.00 

5,335.44 
$12,373.09 

$8,059.00 
720.00 

748.00 
1,111.00 

7,019.32 
$17,657.32 

$6,572.00 
450.00 

1,334.70 
5,203.00 

$13,559.70 

TOTAL . . . . . . . .$140,685.64 
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STATEMENT O F  QUALIFICATIONS 

I ,  Edward S. Holt of North Vancouver, Bri t ish Columbia, do  hereby 
c e r t i f y :  

1 .  

2. 

3. 

4. 

5. 

T h a t  I am a geologist  residing a t  4091 S t .  Albans Avenue, 
North Vancouver, Br i t i sh  Columbia. 

That I am a Professional Engineer regis tered in the Province 
of Br i t i sh  Columbia. 

T h a t  I am employed by Placer Development Limited, 1030 West Georgia 
S t r e e t ,  Vancouver, Bri t ish Columbia. 

That I have practiced my profession fo r  twenty years.  

That I have personal knowledge of the Adanac Property being developed 
by Placer Development Limited in the Atlin Mining Division, Br i t i sh  
Columbia, having personally spent extensive time on the property during 
1969, 1970 and 1979. I have examined the core and familiarized myself 
with the  surface trenches, underground workings and local rock exposures. 

,/ f 
,/- 

{ . ,  , -  

/ '  ,,/ ' /-. 

// / 

I 

December 11 ,  1979 
Vancouver, B . C .  
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September 28, 1979 

1.  iNTROOUCTION 

T h i s  report descr ibes t h e  p r e l i m i n a r y  s i t e  i n v e s t i g a t i o n s  c a r r i e d  

o u t  a t  t h e  Adanac mine s i t e  du r ing  t h e  summer of 1979. ?he purpose 

of these i n v e s t i g a t i o n s  !.was t o  o b t a i n  i n fo rma t ion  regard ing  subsoi !  

foundat ion c o n d i t i o n s  a t  t h e  l o c a t i o n s  of t h e  m i l l  s i t e ,  t h e  t a i l -  

ings dam and t h e  water supply dem. The i n v e s t i g a t i o n s  were a l s o  

extended t o  borrow areas i n  t h e  immediate v i c i n i t y  of t h e  proposed 

dam s t ruc tu res .  

?he f i e l d  work cons is ted  e s s e n t i a l l y  o f  ground mapping, t e s t  p i t s  

and subsur face d r i l  1 holes. Simple labora tory  phys ica l  charac ter -  

i s t i c  t e s t s  wera a l s o  c a r r i e d  o u t  on samples obta ined frm borrow 

p i t s .  An es t imate  of t h e  groundwater t a b l e  p r o f i l e  i n  t h e  mine p i ?  

area was obta ined frcm water leve l  measurements i n  t h e  d r i l  I holes. 

?he d e t a i l s  of t h e  va r ious  i n v e s t i g a t i o n s  and t h e i r  r e s u l t s  a re  

presented below, fo l lowed by a d iscuss ion  of subsoi !  c o n d i t i o n s  and 

t h e i r  i n f l u e n c e  on t h e  design o f  t h e  proposed eng ineer ing  works. 

KLOYN LEONOFF CONSULTANTS L T O  
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2 .  GENERAL GEOLOGY 

The Ruby Creek Val ley has been m d i f i e d  by g l a c i a t i o n  which began 

near t h e  end of t h e  T e r t i a r y  per iod.  The upper p a r t  of t h e  v a l  ley 

i s  f la t -bot tomed and u-shaped and t h e  lower p o r t i o n  i s  covered w i t h  

lava. Ice accumulated i n  t h e  numerous c i rques  a t  t h e  heads o f  

t r i b u t a r y  s t r e a s .  

major v a l l e y  g l a c i e r ,  leav ing  g l a c i a l  and g l a c i o f l u v i a l  deposits. 

These flowed toge the r  dcwn Ruby Creek forming a 

Volcanism occurred du r ing  o r  a f t e r  g l a c i a t i o n  a t  t w o  major cent res.  

These cent res  a r e  t h e  la rge  s t ra tovo lcano  west o f  t he  Ruby Creek 

Val ley and t h e  smal l e r  and younger c i n d e r  cone a t  t h e  headwaters o f  

Cracker Creek. 

The s t ra tovo lcano  c o n s i s t s  o f  a l t e r n a t i n g  sheets  of lava and pyrc- 

c l a s t i c  ma te r ia l  o f  b a s a l t i c  canpos i t i cn .  The unconsolidated 

b a s a l t i c  ma te r ia l  found over  a l a rge  p o r t i o n  of t h e  Ruby Creek 

Va l ley  i s  lands1 ide rubble,  r e l a t e d  t o  t h e  f a i l u r e  o f  t h e  

s t r a t i f i e d  ma te r ia l  s. 

The lava f lows occu r r i ng  i n  t h e  m idd le  and !ower p o r t i o n s  o f  Ruby 

Creek appear t o  be r e l a t e d  t o  t h e  c inder  cone. These f lows a re  

u s u a l l y  u n d e r l a i n  by permeable gravel  and sand which i s  u n d e r l a i n  

by basement g r a n i t i c  rocks. 

2.1 P l a n t s  i t e  

The p l a n t s i t e  i s  located main ly  on a1 l u v i a l  fan  m a t e r i a l s  w i t h  some 

a l l u v i a l  f l o o d p l a i n  m a t o r i a l  being present  i n  t h e  e x i s t i n g  streams. 

A l l u v i a l  f a n  m a t e r i a l s  c o n s i s t  o f  sand and gravel  wi t : ,  l i t t l e  t o  

t r a c e  s i l t .  Th i s  ma te r ia l  i s  dense, canpacted and s t r a t i f i e d  i n  

some places. The t o p s o i l  cover ing  i n t a c t  m a t e r i a l s  i s  v a r i a b l e  i n  

th ickness,  although it i s  general I y  o f  2 tc 3 f e e t  depth. 

KLOHN LEONOFF CONSULTANTS L m .  
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A l l u v i a l  fan m a t e r i a l s  a re  under la in  by bedrock, a geophysical sur- 

vey conducted on t h e  s i t e  i n d i c a t e s  t h e  depth t o  bedrock ranges 

frcm 10 t o  50 feet .  The bedrock a t  the  proposed p l a n t s i t e  c o n s i s t s  

of two rock  types which a r e  d i f f e r e n t  phases of t h e  Mount Leonard 

boss. These g r a n i t i c  rocks  a r e  separated from each o t h e r  by t h e  

Adera Fau l t .  

w h i l e  a coarse gra ined g r a n i t e  occurs south of t h e  f a u l t .  No major 

s t r u c t u r e s  should be located on t h e  f a u l t ,  s i n c e  t h e r e  may be some 

movement on it r e l a t e d  t o  s t r e s s  re lease  du r ing  min ing  o f  t h e  open 

p i t  area. 

A p o r p h y r i t i c  g r a n i t e  occurs n o r t h  o f  t h e  f a u l t ,  

The p l a n t s i t e  area i s  f r i nged  by c o l l u v i a l  m a t e r i a l s  on t h e  nor- 

t h e r n  margin and by outcrop, c o l i u v i a l  m a t e r i a l s  and t i l l  on t h e  

south s ide.  

2.2 Stockp i I e and Waste Dump Area 

The s t o c k p i l e  and waste dump area i s  located on four d i f f e r e r r t  

depos i t  types.  The m a t e r i a l s  i nc lude :  g l a c i o f l u v i a l  f l o o d p l a i n  

ma te r ia l ,  ground m r a i n e  and o rgan ic  fen ma te r ia l ,  t a l u s ,  and 

bedrock masked by t h i n  co l  l u v i a l  and u n d i f f e r e n t i a t e d  g i a c i a i  

debr i s. 

2.3 Ta i  I inqs D a m  

A v a r i e t y  o f  g l a c i a l ,  g l a c i o f l u v i a i ,  a1 l u v i a l  fan and l a c u s t r i n e  

depos i ts  a r e  present a t  t h e  t a i l i n g s  dam s i t a .  The abutments along 

t h e  proposed dam a x i s  c o n s i s t  ma in l y  of ground moraine, e s s e n t i a l l y  

a s i  Ity-sandy gravel .  

dam c e n t r e  and over  a la rge  p o r t i o n  of t h e  r i g h t  abutment. Th is  

ma te r ia l  c o n s i s t s  of s i l t y  t o  sandy g rave l ,  and t h e  vegeta t ion  

occu r r i ng  on these r i d g e s  i n d i c a t e s  i t  may be more sandy than 

ground moraine. Some c o l i u v i a l  and a l l u v i a l  m a t e r i a l s  occur on t h e  

l e f t  abutment, c o n s i s t i n g  o f  angular  boulders,  sand and g r a v e l .  

Ridged ffdrumI in- !  ike" moraine occurs a t  t h e  
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A l a c u s t r i n e  p l a i n  i s  present upstream of t h e  proposed t a i l i n g s  dam 

ax is ,  probably  formed as a r e s u l t  o f  s i l t  sedimentat ion behind an 

e a r l i e r  small dam a t  t h a t  l oca t i on .  Examination o f  a i rpho tos  

ind ica ted  ground i c e  may be present  i n  t h i s  m a t e r i a l ;  however, no 

i c e  was i d e n t i f i e d  i n  t h e  t e s t  p i t s ,  o r  by a t h e r m i s t o r  s t r i n g .  

Lacus t r i ne  p l a i n  m a t e r i a l s  c o n s i s t  ma in l y  o f  s i l t  and gravel  and 

a r e  o v e r l a i n  by a t h i n  layer  o f  peat and o rgan ic  ma te r ia l s .  A 

g l a c i o f i u v i a l  d e l t a i c  d e p o s i t  a l s o  e x i s t s  upstream o f  t h e  proposed 

t a i l i n g s  drm s i t e .  Several ponds w i t h  water l e v e l s  a t  d i f f e r e n t  

e l e v a t i o n s  a r e  found near t h e  darn ax is .  These ponds i n d i c a t e  t h a t  

the under I y i ng mate r ia l  i s  probab I y impsrvi ous ground m r a  i ne. 

Downstream of t h e  proposed t a i l  ings dam a x i s  i s  encountered ma in l y  

ground moraine and r i dged  ground moraine. Th in  a l l u v i a l  fan mater- 

i a l s  o v e r l i e  ground moraine on t h e  r i g h t  abutment; these m a t e r i a l s  

may c o n s i s t  of g rave l  s i z e  c inders  or  angular  g r a n i t i c  boulders and 

g r a v e l .  Th ick  perv ious  a l l u v i a l  sands and g rave ls  occur a t  t h e  

Ruby Creek streambed near t h e  dm centre. 

2.4 Water Supply Dan, W - 1  S i t e  

The proposed W-1 s i t e  i s  located approx imate ly  800 m downstream of  

t h e  t a i l i n g s  d n  cen t re l i ne .  The r i g h t  abutment bet%ween t h e  c r e s t  

a t  e l e v a t i o n  1290 m t o  t h e  1265 m contour  l i n e  shows t h e  presence 

of ground moraine. The same deDoSit i s  a l s o  encountered on t h e  

l e f t  abutment between e l e v a t i o n  1275 m and c r e s t  e l e v a t i o n .  How- 

ever, a small p o r t i o n  of t h e  lower p a r t  of t h e  l e f t  abutment i s  

o v e r l a i n  by t h i n  a l l u v i a l  and c o l l u v i a l  deposi ts .  A l l u v i a l  flood- 

p l a i n  ma te r ia l  c o n s i s t i n g  of perv ious sand and gravel  occurs i n  

Ruby Creek. 
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2 . 5  Water Supply Dam, W-2 S i t e  

The s u r f i c i a l  mater ia ls  occurr ing a t  the  W-1 s i t e  are s i m i l a r  t o  

those occurring a t  t h e  W-2 s i t e .  Glac ia l  ti1 I occurs on the  r i g h t  

abulment, whi le  pervious a l l u v i a l  gravel and sand i s  present a t  the  

dam centre. The lower por t ion  of the  l e f t  abutment consis ts  of 
a l l u v i a l  gravel and sand, whi le above t h e  1290 m contour l i n e  

al  l uv ia l  and co l  l uv ia l  deposi ts are found. 

2.6 Borrow Areas 

The impervious borrow mater ia ls  may be obtained fran deposi ts o f  

ground moraine o r  r idged moraine. The deposi ts encountered above 

t h e  r i g h t  abutment o f  the  t a i l i n g s  dam and above and along ?he l e f t  

abutment o f  the water supply dan appear t o  bs the most promising. 

P l e n t i f u l  suppl ies of c inder mater ia ls  which may be su i tab le  f o r  

dan f i l t e r s  e x i s t  i n  close prox imi ty  t o  the  r i g h t  abutment o f  the  

proposed dams. 
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3. FIELD INVESTlGATiONS 

3.1 D r i l l i n g  Proqram 

The d r i l  l i n g  program was c a r r i e d  o u t  us ing a Longyear 34 diamond 

d r i l l  r i g  arranged by P lacer  Development L imi ted.  S i x  ho les  were 

d r i l l e d  dur ing  t h e  f i e l d  program; f i v e  i n  t h e  t a i i i r ; g s  dam area and 

I i h o l e  one ad jacent  t o  t h e  W-1 water supply dam axis. The d r  

l o c a t i o n s  a r e  shown on Drawing i-2538-1. 

The d r i l l h o l e s  were logged i n  t h e  f i e i d  and s o i l  c l a s s  f i c a t i o n  was 

supplananted by p e n e a b i  I i t y  data frcm packer t e s t s  and i n s t a l  led 

piezometers. The d r i i l h o l e  logs a re  presented on P l a t e s  3 t o  8 .  

The coord ina tes  of t h e  va r ious  d r i l  l ho ies  a r e  g iven i n  Table 1 .  

The d r i l l i n g  procedures were l l o d i f i e d  i n  t h e  f i e l d  as necessary 

du r ing  the course of t h e  program. i n i t i a l l y ,  t h e  d r i l l i n g  sequence 

cons is rad  of s e t t i n g  a Hw c o l l a r  cas ing t o  a depth o f  one t o  f h r e e  

meters, fo l lowed by wash bor ing  o f  t h e  Nw casing t o  a depth j u s t  

beyond t h e  base of t h e  c o l l a r  casing. 

of c o r i n g  anead 3 To 6 metres w i t h  a diamond b i t  a t tached f o  bQ 
rods f o l l o r e d  oy reaming down w i t h  t h e  NW casing. In  o rder  t o  

o b t a i n  r e i i a b i e  f i e l d  pe rmeab i l i t y  data i n  t h e  3 r i l  Iholes, i t  was 
d e s i r z b l e  t o  avoid t h e  use o f  d r i l l i n g  mud where poss ib le .  

h o l e  W l - 1 ,  and a p o r t i o n  of 1-2 were d r i l l e d  w i t h  water as t h e  

d r i l l i n g  f l u i d .  However, as a r e s u l t  o f  abundance o f  Sravels  i n  

t h e  s o i l  , t h e  casing shoe tended t o  wear o u t  several ~ i m e s  be fo re  

the  cas ing  cou ld  be s e t  i n  c m p e t e n t  bedrock. On removal o f  t h e  

casing t o  r e p l a c e  t h e  shoe, p a r t i a l  cav ing of t h e  open h o l e  

resu i ted .  Reaming down again r e s u i t e d  i n  added d r i l  l i n g  t;me and 

a d d i t i o n a l  wear on t h e  c a s i q  sroes. 

Fur ther  d r i l l i n g  cons is ted  

Thus 
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Hence, t h i s  method was l a t e r  mod i f i ed  t o  d r i l l i n g  w i t h  a t r i c o n e  

b i t  a t tached t o  t h e  end of t h e  NW casing and t h e  use of d r i l  l i n g  

mud t o  he lp  s t a b i l i z e  t h e  ho le  w i t h i n  t h e  overburden. ?he t r i c o n e  

b i t  was advanced t o  bedrock, when the  casing was p u l l e d  o u t  t o  

rep lace  t h e  t r i c o n e  w i t h  a cas ing shoe. 

open ho le  was n o t  e l im ina ted ,  t h e  d r i l l i n g  mud decreased t h e  e x t e n t  

of cavlng. The h o l e  was l a t e r  f lushed o u t  w i t h  water p r i o r  t o  

i n s t a l  l a t i o n  of  D iezmete rs .  

Although cav ing  o f  t h e  

Where s o f t  s i l t s  o r  c l a y s  were encountered, as i n  t h e  upper p r o f i l e  

of d r i l  lhole ?-3, standard pene t ra t i on  t e s t s  were performed and 

s p l i t  spoon sanples were recovered. 

To asce r ta in  i f  permafrost  cond i t i ons  e x i s t  near d r i l l h o l e  T-3, a 

separate shal low ho le  (T-3A) was d r i l l e d  t o  a depth o f  8 metres and 

a t h e r m i s t o r  s t r i n g  placed i n  t h e  hole.  The h o l e  was then back- 

f i l l e d  w i t h  g ranu la r  c inde rs  and l e f t  ove rn igh t  p r i o r  t o  o b t a i n i n g  

a p r e l  iminary s e t  of temperature readings. A seccnd s e t  o f  read- 

ings was l a t e r  ob ta ined (August 27, 1979) when tenpera tu re  condi- 

t ions had s tab  i I i zed. 

The depths and t m p e r a t u r e  read ings  of t h e  n i n e  thermocouples a r e  

presented i n  P l a t e  9 and Table 2. 

3.2 Tes t  P i t /T rench i nq ~ r o c r z m  

A t o t a l  of 33 t e s t  p l t s  and 4 t renches were excavated du r ing  t h e  

f i e l d  i n v e s t i g a t i o n  p r q r a m .  The e i g h t  t e s t  p i t s  w i t h i n  t h e  p l a n t  

s i t e  area were excavated w i t h  a backhoe mounted on rubber  t i r e s  

(Model : 9228). The remaining 30 t e s t  p i t s  were excavated w i t h  a 

track-mcunted backhoe (Case 310); 17 of these t e s t  p i t s  were 

located i n  t h e  t a i l i n g s  dam s i t e ,  3 i n  the  W-1 water supply dam 

s i t e ,  5 along t h e  a l t e r n a t e  W-2 water supply dam a x i s  and 5 i n  

borrow area I I .  
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The four trenches were excavated w i th  a 07 bul ldozer r i t h i n  borrow 

area I where access was not  r e a d i l y  a v a i l a b l e  f o r  t h e  Case 310 

machine. 

I n  general, excavation of  a 3.4 metre deep t e s t  p i t  required 1 1/2 

hours as a r e s u l t  o f  the dense nature o f  the s o i l s  combined wi th  

t h e  presence o f  large boulders. Trenching i n  borrow area I var ied 

frm tw t o  s i x  hours of  excavation t i m e  per trench, t o  an average 

depth o f  3 metres. 

Tes t  p i t  and trench locat ions are  presented i n  Drawing €4533-1. 

P i t s  and trenches were logged, and disturbed samples were recovered 

f o r  laboratory tes t ing .  The t e s t  p i t  and trench logs a r e  presented 

on P la tes  10 t o  32. The coordinates o f  a l l  t e s t  p i t s  and trenches 

are  given i n  Teble 3. Grain s i ze  laboratory data are summarized on 

Plates 36 t o  46. 

3.3 F i e l d  Permeabi I i t y  P roq rm 

I n - s i t u  permeabi l i ty  t e s t s  were performed i n  d r i l l h o l e s  employing 

the  fo l lowing three methods: 

3.3.1 Fa1 I inq Head Tests i n  D r i  I I Casinq (P la te  33) 

Where water was used as the  dr i I I i ng f I u id, fa1 I ing head fests  were 

performed i n  the  Nw s i ze  d r i l  I casing :76.? mm 1.0.). The t e s t s  

were car r ied  out  wi th  the base o f  the casing seated f lush  against  

t h e  s o i l .  To ob ta in  t i g h t  seals beiween t h e  casing and t h e  s o i l ,  

minimal d r i l l i n g  f l u i d  was used dur ing casing advance. A l s c ,  

dur ing t h e  fa1 l i n g  head tes t ,  s t a t i c  hydraul i c  ran pressure was 

appl ied t o  the  casing wi th  t h e  d r i l l  head. However, i n  s p i t e  o f  

these precautions, poor seals a r e  suspected i n  the  t e s t s  performed 

i n  d r i l  thole T-2. 
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The f a l l i n g  head t e s t  consisted o f  f i l l i n g  the  casing w i th  water 

and monitor ing t h e  drop i n  water leve l  i n  t h e  casing as a func t ion  

o f  t i m e ,  u n t i l  the  water level  had s tab i l i zed .  The permeabi l i ty  i s  

then calculated using the  equatior!, 

k = ( l / c )  (Q/rH) (Zangar, 1953) 

where k = c o e f f i c i e n t  o f  permeabi l i ty  

Q = r a t e  o f  f low 

r = ins ide  rad ius o f  the  casing 

H = head o f  water above ground water tab le  

C = conduct iv i t y  c o e f f i c i e n t  (dimensionless) 

The above equation can be used w i tn  any consis tent  se t  o f  un i ts .  

For the case wi th  an open ended casing seated f lush  wi th  t h e  s o i l ,  

C = 5.7 was used f o r  ca lcu la t ions  as suggested by Lacroix (1960). 

(Cedergren (1967) suggest the  value of C = 5 . 5 ) .  

3.3.2 Packer Permeabi i i t v  Tests (P la te  3 4 )  

Three petmeabi l i ty  t e s t s  were ca r r i ed  out  using a double packer 

assembly w i t h  a t h ree  metre t e s t  section. Two of  t h e  t e s t s  were 

located i n  the  basa l t  and the  t h i r d  t e s t  extended across a t w o  fee t  

gravel zone between the basa l t  and the  a lask i te .  In a l l  three 

tes ts ,  clean water was used f o r  d r i l l i n g  p r i o r  t o  tes t ing .  

The t e s t s  were performed a t  three o r  four d i f f e r e n t  pressure 

levels. Water pressure was applied t o  the t e s t  sect ion between the  

seated packers w i t h  a three-pislun water pump which produced pres- 

sure f l uc tua t i on  o f  less than k i 0  ps i .  Under a constant pressure, 

t h e  r a t e  o f  f low was monitored through a volume flowmeter f o r  a 

minimum per iod o f  f i v e  minutes. 

constant w i th in  the  t e s t  period. The water pressure was then 

Typica l ly ,  the  f low ra tes  rma ined  
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r a i s e d  t o  success ive increments and f lows were monitored a t  each 

pressure up t o  a maximum of  110 p s i .  The pressure was then i n c r e  

men ta l l y  decreased and flow volumes recorded. The pressure l e v e l s  

app l ied  were s e t  a t  approx imate ly  0.25H, 0.5H, 1.OH and 1.25H 

(expressed i n  u n i t s  o f  p s i )  where H denotes t h e  depth t o  t h e  t e s t  

s e c t i o n  i n  f e e t .  

The t e s t  data was eva I uated us i ng : 

(Zangar, 1953) 

where Q = r a t e  o f  flow 

r = r a d i u s  of h o l e  i n  t h e  r o c k  

H = pressure app l i ed  and s t a t i c  pressure of water above t h e  

groundwater leve l  minus the  head loss as a r e s u l t  of 

f r i c t i o n  due t o  flow i n s i d e  t h e  casing. 

C = conduct iv  i t y  coef f i c  i e n t  (dimension I ess)  . 
The above equat ion can be app l ied  w i t h  any c o n s i s t e n t  s e t  o f  u n i t s .  

3.3.3 F a l l i n q  Heat Tes ts  i n  Piezometers ( P l a t e  35) 
Sealed s tandpipe p i e z m e t e r s  were i n s t a l l e d  i n  d r i l l h o l e s  T-3, 7-4 

and T-5. The l o c a t i o n  o f  each piezcmeter i s  shown i n  t h e  d r i l  I -  

ho le  logs (P la tes  6 t o  8 ) .  The s tandpipe piezcmeters were 

cons t ruc ted  f r a n  3/4 inch I.D. PVC tub ing  w i t h  the  a c t i v e  piezo- 

meter t i p  c o n s i s t i n g  of a 1.0 t o  1.5 metre sec t i on  of staggered 

s l o t s  c u t  i n t o  t h e  tub ing .  Prior t o  i n s t a l  l a t i o n ,  t h e  ho le  was 

f lushed o u t  w i t h  c lean water t o  r m v e  t h e  d r i l l i n g  mud w i t h i n  t h e  

d r i l  tho le .  

below t h e  a c t i v e  sec t i on  of each piezcmeter. Fo l l ow ing  t h e  place- 

ment of t h e  lower ben ton i te  seal and 15 cm o f  coarse c inders ,  t h e  

a c t i v e  s e c t i o n  was f u r t h e r  purged w i th  c lean water through t h e  

Ben ton i te  c l a y  pe l  l e t s  were used t o  seal above and 
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s tandpipe i t s e l f .  The a c t i v e  sec t i on  was then b a c k f i l l e d  w i t h  

coarse c inders.  The upper b e n t o n i t e  seal was piaced and a l lowed t o  

swel I for a minimum of one day p r i o r  t o  per forming a fa1 I ing head 

t e s t .  

The fa1 l i n g  head t e s t  c o n s i s t s  of reco rd ing  t h e  water leve l  i n  t h e  

p i  ezometer, f i I I i ng t h e  PVC t u b i n g  w i t h  water and mon i tor  i ng t h e  

f a l l  o f  t h e  water leve l  i n  t h e  piezometer tub ing  as a f u n c t i o n  of 

t i m e  u n t i  I t he  water I eve1 has s t a b i  I i zed or  f o r  a maximum per iod  

of 30 minutes. 

The permeabi I i t y  was ca l cu la ted  fo l  lowing f h e  method suggested by 

Cedergren (19671, 

where h l  = head o f  water above groundwater leve l  a t  t ime tl 

h2 = head of water above groundwater !eve1 a t  t 2  

L = length  o f  t he  a c t i v e  s e c t i o n  of  p i e z m e t e r  

R = r a d i u s  of a c t i v e  sec t i on  of piezometer ( h o l e  s i z e )  

r = r a d i u s  o f  s tandpipe 

The pe rmeab i i i t y  r e s u l t s  a r e  shown on i n d i v i d u a l  t e s t  ho le  logs and 

summarized i n  Table 4.  

3.4 Groundwater Leve ls  i n  t h e  Ore Body Area 

The 1969-1979 d r i l l h o l e s  w i t h i n  t h e  o r e  body area were located i n  

t h e  f i e l d  and water l e v e l s  were measured on J u l y  19-20, 1979 f o l  iow- 

i ng  an unusual ly  wet period. In  general,  cas ings were l e f t  i n  t h e  

ground and loca t i ons  were marked w i t h  t h e  o l d  d r i l l h o l e  l i s t i n g  

des ignat ion.  The depth t o  t h e  groundwater leve l  w i t h i n  t h e  d r i l l -  

h o l e  cas ings  were sounded w i t h  an e l e c t r o n i c  probe. The data was 

reduced t o  e leva t i ons  and r e s u l t s  a re  summarized i n  Table 5 and 

p l o t t e d  on Drawing E-2538-1 as approximafe water leve l  contours. 
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4. LABORATORY TESTING 

Wet s i e v e  analyses were performed on 24 d i s tu rbed  samples obta ined 

fran t e s t  p i t s  and trenches. O f  these, h y d r m e t a r  a n a l y s i s  was 

c a r r i e d  o u t  on 20 samples. The g r a i n  s i z e  da ta  i s  presented on 

P l a t e s  36 t o  45. 

Two samples each o f  red c o l  l u v i a l  c inde rs  and b lack  a i  l u v i a l  c in -  

ders  were analyzed f o r  g r a i n  s i z e  d i s t r i b u t i o n .  To assess t h e  

s t r u c t u r a l  breakdown of t h e  c i n d e r  p a r t i c l e s  and t h e i r  s u i t a b i  I i t y  

as f i l t e r  m a t e r i a l s ,  standard P roc to r  canpact ion a t  wet o f  optimum 

was c a r r i e d  o u t  fo l lowed by a fa1 I ing head pe rmeab i l i t y  t e s t  w i t h i n  

t h e  P roc to r  mold i t s e l f .  The sanples were then r e a n a l y z e d  f o r  

g r a i n  s i z e  d i s t r i b u t i o n  for  canparisan w i t h  g r a i n  s i z e  da ta  p r i o r  

t o  canpaction. The canpara t ive  g r a i n  s i z e  curves for t h e  red  and 

b lack  c inde rs  a re  presented on P l a t e s  43 and 44 r e s p e c t i v e l y .  

The permeabi I i t y  a f t e r  ccmpaction cf a sanple under standard 

P r o c t o r  energy, frun each o f  t he  borrow areas ( I  & i l l  has a l s o  

been determined. 

A g r a i n  s i z e  a n a l y s i s  was performed on t h e  t a i l  ings ob ta ined frm 

t h e  p i  l o t  t a  i I i ngs pond located i n  t h e  p l a n t  s i t e  area. The data 

i s  p l o t t e d  on P l a t e  46. 

A t t e r b e r g  l i m i t s  have been obta ined f o r  s p l i t  spoon sample 2 f rcm 

d r i l l h o l e  T-3. The m a t e r i a l  was a grey-blue c l a y  w i t h  organics.  

( L i q u i d  l i m i t :  36; P l a s t i c  l i m i t :  2 8 ) d  
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5 .  SEISMICITY 

A seismic r i s k  analys is  was obtained frcm P a c i f i c  Geoscience Centre 

i n  Sidney, 8.C. 

data between 1899 t o  1976 inc lus ive  f o r  a s i t e  near A t 1  i n  ( 5 9 O  38" 

l a t i t ude ,  133O 30'W longi iude).  During t h i s  78 year period, 91 

earthquakes of s u f f i c i e n t  magnitude t o  be f e l t  a t  the  s i t e  were 

recorded. Pred ic t ions  based on s t a t i s t i c a l  analys is  of these 

reccrds are summarized below. While caut ion should be exercised in 
apply ing these p r o b a b i l i t i e s  and i n t e n s i t i e s  s ince the  pred ic t ions  

are based on a r e l a t i v e l y  shor t  record period, the  records do not  

ind ica te  t h e  area t o  be subjected t o  high seismic r i s k .  

The seismic r i s k  analys is  i s  based on earthquake 

PREDICTED SEISMIC RISKS NEAR ATLIN, B.C. 

Return Per iod In tens i t y *  Accel era? ion i n 
(Years) (Modif ied Mercai i  Scale) 5 G r a v i t y  
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* Accei erst ions and i n t e n s i t i e s  are based on at tenuat ion through 

f i n  s o i l .  
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6. DISCUSSION OF RESULTS 

6.1 P l a n t  S i t e  

I n  general,  t h e  t e s t  p i t s  show t h e  presence o f  an upper medium 

dense sands and grave ls ,  t y p i c a l l y  t o  1 m depth, fo l lowed by very 

ccmpact angular  t o  sub angu lar  sandy g r a v e l .  Of ten snal I boulders 

a r e  a l so  encountered, as t a l u s  m a t e r i a l  fran t h e  ad jacent  slopes. 

Occas iona l l y ,  as i n  t e s t  ? i t s  7 and 8, a t h i n  layer  o f  f i n e  sandy 

s i l t  w i t h  t r a c e  of gravel  i s  encountered below t h e  sandy grave l .  

The sandy gravel  i s  expected t o  p r o v i d e  adequate foundat ion  suppor t  

for most s t ruc tu res .  A d r i l l h o l e  c a r r i e d  o u t  by P lacer  Development 

L im i ted  i n  t h e  area shows bedrcck a t  a depth of approx imate ly  8 m. 

Water t a b l e  was i n v a r i a b l y  found t o  occur w i t h i n  3 m depth fran t h e  

ground surface. As mentioned e a r l i e r ,  t h e  s t r u c t u r e s  should not 

s t r a d d l e  t h e  Adera f a u l t  s ince  it may s u f f e r  some movements as a 

r e s u l t  of s t r e s s  re1 i e f  fran excavat ion i n  t h e  p i t .  Adequate 

dra inage must be provided f o r  i n  t h e  design of  excavation for 

foundations. The p re l  iminary i n v e s t i g a t i o n s  c a r r i e d  o u t  so f a r  

i n d i c a t e  t h a t  unforeseen foundat ion problems a r o  u n l i k e l y  t o  be 

encountered i n  t h e  p l a n t  s i t e  area. 

6.2 Ta i  I inas Dam 

Drawing 0-2538-2 shows t y p i c a l  subsoi l  p r o f i l e s  along and acrcss  

t h e  t a i  I ing dan a l  ignrnent. 

c o n s i s t s  o f  an upper layer  o f  r e l a t i v e l y  impervious t i l l  v a r i a b l e  

th ickness,  fo l lowed by gravel  and scor ia-ves icu lar  b a s a l t  under- 

l i e s  t h e  upper perv ious  ma te r ia l s ,  and i s  u n d e r l a i n  by a perv ious  

layer  o f  sand and gravels .  The bedrock i s  hard, sound a l a s k i t e .  

The d r i l l h o l e s  on t h e  l e f t  abutment do n o t  show t h e  presence o f  

b a s a l t  or  sands and gravels .  Here t h e  t i l l  i s  found t o  l i e  

d i r e c t l y  over  a l a s k i t e .  

The r i g h t  abutment along t h e  a x i s  
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5.3 

D r i l l h o l e  DOH T-3 was located i n  t h e  low l y ing ,  swampy area 

upst rean o f  t h e  t a i l i n g s  dam ax i s ,  on t h e  r i g h t  abutment. 

t h e  t i l l  i s  o v e r l a i n  by an impervious depos i t  o f  l a c u s t r i n e  s i l t .  

Sane s i l t  layers  a r e  a l s o  encountered i n  t h e  ti1 I .  Measurements 

f r a n  the rm is to rs  i n s t a l  led t o  a depth of 8 m near d r i l  l h o l e  T-3 d i d  

n o t  show t h e  presence o f  permafrost ,  ( P l a t e  9 ) .  

Here, 

The va lues of permeabi I i t y  i n  t h e  t i  I I were found t o  I i e  i n  t h e  

r a F e  o f  - cm/sec, depending on t h e  coarseness of  t h e  

m a t r i x  m a t e r i a l .  The corresponding va lues f o r  b a s a l t  l i e  i n  

- 10-5 cm/sec range. O f  sane concern i s  t h e  l aye r  o f  open 

gravel  below t i l l  i n  t h e  r i g h t  abutment. I n  d r i l l h o l e  T-1, for 

example, water  was pumped i n  a t  s r a t e  o f  10 gpm for 22 minutes 

producing a r i s e  o f  na ter  l eve l  i n  t h e  cas ing  o f  less than 2.4 m. 

Photographs 5 and 7 show an exposure of  t h i s  depos i t  downstream of 

T-1, along Pond No. 1. S i m i l a r  exposures a r e  a l s o  v i s i b l e  on t h e  

bottom o f  Ponds No. 2 and 3. The observa t ion  t h a t  t h e  water l e v e l s  

i n  t h e  four  punds a re  a t  d i f f e r m t  e l e v a t i o n s  (Table 6 )  suggests 

t h a t  t h e  gravel  layer  i s  n o t  continuous. Th is  must, however, be 

v e r i f i e d  du r ing  t h e  nex-t stage of i nves t i ga i i ons .  The c c n t i n u i f y  

o f  t i l l  i n  t h e  r e s e r v o i r  area should a l s o  be i nves t i ga ted .  

t i l l  layer, I f  continuous, would a c t  as an adequate impervious 

b lanke t  and m i  n im i ze seepage through t h e  foundat  ion. 

exczvat ion would be requ i red  i n  t h e  Ruby Creek channel t o  remove 

t h e  perv ious  sands and g rave ls  encountered there .  

The 

Sane 

Water Supply Dam 

Drawing 0-2538-3 shows t h e  subso i l  p r o f i l e s  along t h e  a l ignments 

W-1 and W-2 of t h e  water supply  dan. Only one d r i l l h o l e  ( W l - 1 )  was 
c a r r i e d  o u t  a t  t h e  W-1 al ignment. The i n v e s t i g a t i o n s  show t h e  p re -  

sence of t i  I I on t h e  abutments, wh i l e  creek c o n s i s t s  of approx i -  

mate ly  15 m o f  perv ious  sands, g rave ls  and s c o r i a  fo l lowed by 

approx imate ly  20 m o f  v e s i c u l a r  basa l t .  The b a s a l t  i s  under la in  by 

s c o r i a  and sand and grave l  fo l lowed by a l a s k i t e .  
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Only t e s t  p i t s  were excavated a t  t h e  W-2 axis .  The l e f t  abutment 

showed t h e  presence of  co l luv ium,  w h i l e  ti1 I was found on t h e  r i g h t  

a butmen t . 
I n  o rde r  t o  reduce seepage through t h e  foundat ion  o f  t h e  water sup- 

p l y  dan, it would be necessary t o  excavate t h e  perv ious  sands and 

grave ls  i n  t h e  Ruby Creek channel, and t o  ensure t h a t  a cont inuous 

cover  of t i l l  e x i s t s  upstream o f  t h e  dam alignment. A l t e r n a t i v e l y  

t h e  m r e  expensive s o l u t i o n  o f  c o n s t r u c t i n g  a p o s i t i v e  c u t o f f  t o  

t h e  t o p  of b a s a l t  layer  may have t o  be considered, i f  an adequate 

impervious ti1 I b lanke t  cannot be guaranteed. 

6.4 Borrow Areas 

Only  l i m i t e d  borrow area i n v e s t i g a t i o n s  were c a r r i e d  o u t  du r ing  t h e  

c u r r e n t  phase. A search f o r  t i l l  was made i n  t h e  Sorrow areas 

d e n m i n a t d  I and ( I ,  and shown on Drawing €4538-1. i i l  I i n  

borrow area I 'was v i s u a l l y  m r e  coarse than i n  area I I ,  a l though 

t h e  g r a i n  s i z e  curves obta ined i n  t h e  l abo ra to ry  do n o t  r e f l e c t  

t h i s .  A de termina t ion  of t h e  c o e f f i c i e n t  o f  pe rmeab i l i t y  o f  a 

canpacted sanple fro borrow area I I  gave t h e  va lue  o f  

6 x lom6 an/sec. 

A p a r t i a l  es t ima te  o f  t he  volume of  ti1 I i s  g iven  below. i t  should 

be noted t h a t  the borrow area 1 1  can e a s i ! y  be ex-tended south with- 

i n  t h e  area belween t h e  present  road t o  A t l i n  and contour  e l e v a t i o n  

1300 m, for a d i s tance  o f  approx imate ly  1 km. T h i s  extended area 

c o n s i s t s  o f  c i n d e r  c o i l u v i u m  o v e r l y i n g  t i l l .  

ium i s  shal low (approx imate ly  1 m) and r e q u i r e s  v e r i f i c a t i o n .  

The depth o f  c o l l u v -  

KLOHN LEONOFF CONSULTANTS L m  



V A  2538 - 17 - September 28, 1979 

Areas 

Above Be1 ow 
Res Level Res Level 

(m2) (m*) 

256,000 204,000 

72,000 

BORROW AREAS I 8 I I 

-, 
Approx. '40 i umes 
Cepth 
S i I t-Sand- Above Eel ow 

Gravel T i l l  Res Level Res Level 

(m) (m3) ( m 3 )  

3 768,000 612,000 

2 144,GGO 

r 
I 

Borrow 
Area I 

Borrow 
Area I I 

P l e n t i f u l  s u p p l i e s  o f  red and b lack  c inde rs  a r e  a v a i l a b l e  i n  c lose  

p rox im i t y  t o  t h e  dan alignments. The s u i t a b i l i t y  of c inde rs  as 

f i l t e r  m a t e r i a l s  was inves t i ga ted  by canparing t h e  g r a i n  s i z e s  o f  

t h e  -3/4n f r a c t i o n  be fo re  and a f t e r  t h e  P roc to r  Standard Canpaction 

t e s t .  Pe rmeab i l i t y  o f  t h e  canpacted sample was measured i n  t h e  

canpact ion mould. The r e s u l t s  a re  shown on P l a f e s  43 and 44.  

E s s e n t i a l l y  scme o f  t h e  f i n e  gravel  f r a c t i o n  breaks down t o  sand 

under the Proc to r  ccmpactive e f f o r t .  The p a r t i c l e  breakdown i s  

minimal. The va lue of permeabli ity for  both samples was determined 

t o  be 1 x lo-* an/sec. 

t i l l  frm borrow areas i and I I ,  on which t h e  g r a i n  s i z e  of c inde rs  

a f t e r  canpact ion i s  a l s o  drawn. I t  i s  ev iden t  t h a t  for t h e  samples 

tested,  t h e  c inde rs  cou ld  be u t i l i z e d  as s a t i s f a c t o r y  f i l t e r s  f o r  

t h e  t i1 I. 

P l a t e  4 7  shows t h e  g rada t ion  envelopes of 
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6.5 Water Levels i n  the  Ore Body Area 

The groundwater level contours are shown on Drawing E-2538-1. 

Groundwater measurements ind icate a water t a b l e  which general ly 

fo l lows the  ground contours. The water tab le  i s  encountered a t  

less than 15 m below ground level except wi th  d r i l l h o l e  Nos. 25 and 

44 where the  water level was found t o  be 25 and 22 m respect ive ly  

below ground surface. 

t he  ad i t s  are blocked and could not  be read. 

holes, the  a d i t  does not appear t o  drawdown the  water s ign i f i can t -  

l y .  A drawdown of water level i n  Mol ly Lake would s i g n f i c a n t l y  

reduce water leve ls  i n  the p i t  area. 

A number o f  d r i l  lholes i n  c lose prox imi ty  t o  

O f  the  remaining 
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PLATES 



SYMBOL 

LEGEND ON DRILL HOLE 
AND TEST PIT LOGS 

DESCRl PTlON 

-'I4 IN. I.D. PVC OPEN STANDPIPE 

-CINDER (OR SAND ) BACKFILL 

--BENTONITE CLAY SEAL 
-COARSE CINDER 
-SLOTTED .3/4 IN. 1.13. PVC PIPE 
--BENTONITE CLAY SEAL 

WATER LEVEL IN PIEZOMETER AT DATE SHOWN 

LOCATION O F  FALLING HEAD PERMEABILITY TEST 
IN CASING 

LOCATiON OF PACKER PERMEABILITY TEST 

GRAIN SIZE ANALYSIS PERFORMED 

SAND 

SILT 

CLAY 

SAND AND GRAVEL 

T l L L  

SCORIA 

BASALT 

ALASKITE 

PLATE No. I 
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cr l l lnu lcd wciuhlr) 
'rypt-ai Nanics 

W c l l  uradcd uravclu, uravcl- 
rand mixturcr ,  l i t t l c  o r  no 
Ancv 
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- . - . . . . . . . . . . . . 
h u n d i r y  duulficufluns. Soi l r  porxrsinu charactcrir t ics of I w o  uroupr arc dcriui iatcd by c o n i b i n a i i o n ~  of u roup  symbols. l o r  c ramp lc  G W-GC. wci l  uradcd yravcl-sand mixturc  w i t h  clay bindcr. 

b AII w v c  sires on tbio char t  arc U.S.  r tandard.  
Flcld 1JL.niljicurlun Piucrdiirr Jur Flnc Cruliird Soils o r  Fracrluiis 

Thcbc proccdurcs arc to bc pcr for incd on thc minus No. 40 bicvc birc parliclcs, approx imulc ly  >id in. I'ur l lc ld  clarr i l lcat ion purpores, rcrccninu tr  not inlcndcd. simply rcniovc b y  hand  thc coarsc part iclcs rtiat intcrfcrc w i t h  t t ic tests. 

Af tc r  rc inov iny part iclcs larucr than No. 40 r lcvc rilc, prcparc n pat of 
ni l t ist roil w i t h  a vol i inic of about  onc-hal l  cubic inch. Add ct iouyh 
waicr  il ncccrrary io n i a k  thc soil roll bu t  not rt ichy. 

P ld i c  the pat in i h c  upcn puln i  of onc hand  and r h r k c  I ior i rnntu l ly ,  biTILliiY 
v iyo iuur ly  ayainbt thc o t l i c r  hand  bcvcral tinics. A posit ive rcact ion 
c&inai,is of thc appcaraiicc of water on thc r u r i i c c  of Ihc  pat wh ich  
chanucs to a l ibcry coi ir iaicncy and bccoiiicb plor>y. W h c n  the rsn ip lc  
i s  rquccrcd bc tncc i i  t l ic  flnucir, thc wr t c r  and ulorr disappear froin l l i c  
surface, thc pat  s t i c l cn~  and nnal ly  i t  cracks or crumblcr. l'hc rap id i ty  
of rppcuruncc of watcr  durinu ShahiiiU and of i t r  disappearance dur iny 
bqueczinp u i A t  in idcnt i iy inu Ihc cl iaractcr of thc Ilncb in a soil. 

Very l inc clean sundr give the quickcs l  and most diSi iAC1 r c a i l l o n  whcrcar 
Y plariic &lay has no r cn i t i o i i .  Inorurnre silts. such as a typical rock 
f lour, shdw a iiiCKlcrotcly q u t i k  rcaction. 

D1I.ti~nr.y (Kcact ion to shuktny): Dry Slrolplh (Crushing charrcicr ist icr):  7i1iighnrw (Conristcncy m a r  p iar i ic  limit): 
A f l c r  rciiiovinm part iclcs Idrucr than No. 40 sicvc size, r i iou ld  a pat  o f  so i l  

to thc conuslei icy ol p i ~ t t y .  addinu waicr  i f  ncccsuwy. A l l nw  the pat  to 
dry complc ic ly  b y  ovcn. sun or ai r  drying, aiid thcn I C L I  i i s  s t rcnyth b y  
b icak inu and Crunibl inu bctuccn thc l i i iucrr.  Th i s  rtrenuth IS a nxcasurc 
of t l ic  characicr aiid qiiri it ity ol the w1loid.d iraction contained in the 
soil. 'l'hc d ry  s i rcr iv ih  i ~ i c ~ c a i c s  w i i l i  incrcasinu p l w i c i t y .  

i l i y h  d ry  S l r C n K l h  ir chrractcr is l ic  lor clays of thc CII uroup. A typ ica l  
ir iornai i is silt poa>erxs on ly  bciy rl inht  d r y  sticnuili.  Silty i lnc bands 
and s i l t s  h a w  abou l  l hc  r r m c  rl iuhl dry  sircnuih, but can bc dir l inyuished 
b y  thc fccl whcn powdcr inu Ihc  d r i cd  specinirn. t i n e  sand fccls p i i t t y  
whcrcas a typical s i l l  has Ihc smooth k c l  of flour. 

A f t c r  r rn iov iny  part iclcr larucr t han  thc No. 40 sicvc sirc. a spccinicn of 
soi l  about  one-hal f  i nch  cubc in s i x .  ir n iou ldcd to thc conrirtcncy o i  
put ty .  If too dry.  watcr must  bc addcd a n d  i f  sticky, thc specimcn 
rhould be rp rcad  out in n thin I i y c r  end nl lowcd to l o i c  r o m c  mo i r i u re  
b y  cvapora l ion.  Then  Ihc spc i imcn is ro l lcd out b y  hand  on a smoo th  
rurfacc or bclwrcn i hc  palnis into a thrcad about  nnc-ciuht i nch  in 
d ia inc lcr .  The  thrcad I s  thcn fo ldcd and rc- io l lcd rcpcaicdly. l)uring 
this n ian ipu la i ion tt ic mo i r i u rc  conic i i t  i s  urndually rcduccd and the 
rpccinicn stilTcnr. I inal ly loscs 11s plar t ic i iy ,  und crumblcs whcn thc 
plastic l i m i t  i s  rcachcd. 

Al'lcr thc 1hrca.d crumblcs, l h c  picccs should bc lurr ipcd touc lhcr  a n d  a 
rltytil kncadinu act ion conl inucd uiiril the lump crumblcs. 

'Thc tuuuhcr the thread ncur the p lar l ic  Iiniil and thc st i l fcr thc lunip whcn 
il final ly crumblcs. l l i c  n iorc  po icnt  is i h c  co l lo ida l  clay f ract ion in  the 
ro i l .  Wcakncrr  of thc 1hrCdd ut thc p lar i ic  limit and quick loss of 
cohcreiicc o f  thc lump bclow Ihc  plastic liniit indicate c i thcr  inoryanlc  
clay of l ow  plasticity. or niaicr iaib buch ar kaulin-typc clays und oryanic  
clay, which occur bclow ihc  A- l inc.  

y r  havc n vc iy  WCJL and rponuy lcc i  ut thc plantic l imi t ,  

FROM : LAMBE AND WHITMAN 
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KLOHN LEONOFF CONSULTANTS SH I.. . O F .  . 2 .  
P l a t e  No. 3 

GEOLOGIC LOG OF DRILL HOLE 
w1-1 

DRILL HOLE NO.. ................................. 
PROJECT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COLLAR COORD. .r?!%!?. ?.1.??2.. .E .  ??.? .?6c,*.?. . .  
GROUND ELEV. . . . .  .1. 270 ... Q . . . . . . . . . . . . . . . . . . . . . .  S I T E  I N V E S T l G A T l C N  - ADANAC 

WATER SUPPLY DAM LOCATION ....................................... BEARING .. . . . . . . . . . . . . . . . . . .  PLUNGE.. . . . . . . . .  
AUGUST, 1979 LONGYEAR 34 DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DRILLING METHOD.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

J U L Y  26, 1979 STARTED.. ................................... SOIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DIAMOND CORING 

FINISHED.. . .JULY. 30,. .!?7.?.. . . . . . . . . . . . . . . .  ROCK.. . . . .  9 !AYOND. COR ! K. . . . . . . . . . . . . . . . . . .  

E. CARON DIAMOND D R I L L I N G  WATER CONTRACTOR ................................... DRILLING FLUID.. ................................ 

20 - 

30 - 

LITHOLOGIC 

DESCRI PTl ON 

- f i n e  t o  coarse 
- subrounded t o  angul 

c lean  ( S W )  I 

. .  
I 

.... * .  .I 
SANDY GRAVEL 

c):*:'< - red  c i n d e r  g rave l  
Y:\- f i n e  sand * .  . 

b .';. / . . *  
V * b ; ,  
a t .  SCCR I A :: 
: , * Q *  . b  - v e s i c u l a r  - amygda l o i d a l  :; .I 

?b.*' - sca t te red  rock  
. * . v  fragments 

- red  ;* P'. 
. w.4.. 

w- =L5= 
-2- - v e s i c u l a r  fe - amygda l o i d a  I -4 
i-- - a p h a n i t i c  '-= -- - dark grey-b lack 
--4 === s --- 

.. 
0 .  . 
*. 

c * e- 

BASALT 

e- 
z* 
sL"nc. 
-=z- - +- 
-!5=< 

t 
0 Jotnt 
.c Bedding 

+ Foilatton 

A Shearzone 
ANGLE WITH 
CORE A X I S  

30 60 

DISCONTI N UlTY RECOVERY 
,TA DATA 
 ISC CONTINUITY 

DRILLING 
DATA 

7'7r:7'9 
sea I 
lr t e s  

F56 1117 



2 2 KLOHN LEONOFF CONSULTANTS S H . .  , .OF.. . . 

HOLENO. "1-1 

42. - 

5 O- 

60- 

i5. E - 

7 0- 

GEOLOGiC LOG OF DRILL HOLE 
Plate NO. 3 

( C o n t ' d  ) 

LITHOLOGIC 

D ESC R I PTI 0 N 

SCOR I A 
- vesicular - scattered rock 

fragments - b l a c k  --- 
SAND AND GRAVEL - coarse sand - gravel u p  to 15 cn 

d i aneter 

ALAS K I TE - coarse grained 
- equigranular 

END OF DOH W1-1 

LOCATION 
DISCONTINUITY RECOVERY 

- 
DA 

[ 
0 Joint 
+ Bedding 

4- Foliation 

A Shearzone 
ANGLE WITH 
CORE AXIS 

30 W 

TA I DATA 
DISCONTINUITY I 

BROKEN 70 
CORE 

2 4  7s 



KLOHN LEONOFF CONSULTANTS SH . . .  1 .OF.. 2 . .  
P l a t e  No ,  4 

GEOLOGIC LOG OF DRILL HOLE 
- a  

1 - 1  DRILL HOLE NO.. ................................. 
PROJECT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COLLAR COORD.!. .P??P. .?66:9.. . E. .???. 2 8 ~ .  . 
GROUND ELEV. . . .  .1.3??...?. . . . . . . . . . . . . . . . . . . . . . .  S I T E  INVESTIGATION - ADANAC 

LOCATION WATER SUPPLY DAM B EAR1 NG PLU NG E 
DATE . . . . .  AUGUST,.. I??.?. DRILLING METHOD.. LONGYEAR 34 

. TR I CONE 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STARTED .bu@-!$?. 8.,. .19.7.'? . . . . . . . . . . . . . . . . . .  SOIL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. .  DIAMOND CORING FINISHED. AU.GUSJ. .l. I , .  .1.979. . . . . . . . . . . . . . . .  ROCK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONTRACTOR E. CARON DIAMOND D R I L L I N G  DRILLING FLUID.. Q!-.!GKTGSC,. PQCY. P.RIL!-.#. .WAT.ER ................................... 
- 

r 2  - a  
;b 
3 5 .  

- 

- 5.8 

10 - 

20 - 
20. 
- 

9 .3  
-. 
'30 = 

RECOVERY 
DATA 

DISCONTINUITY DR 
D 

0 Joinr 
c .Bedding 

r Foliation 

A Shearzone 
ANGLE WITH 
CORE AXIS 

30 60 

TA 
DISCONTINUITY 

INDEX 

INO./METRE) 

2 4 6  

CORE 
Recovery 

Y O  

LITHOLOGIC 

D ESC R I P i l o  N 

R.Q.D. 
% 

25 5 0  75 25 50 75 

SAND - S I L T  - GRAVEL 
( T I  LL) - f i n e  t o  coarse sand 

- g r e y i s h  l i g h t  brown 

GRAVEL 
- sandy - medium To coarse 

sand - i n t e r m i i t e n t  water  
loss from 5.8 rn to 
11.3 rn - f u l l  water  loss 
f rom 11.3 rn t o  
3 1 . 4  rn 

BASALT 
- v e s i c u l a r  
- amygdaloidal  
- a p h a n i t i c  - dark grey 

:=2.8 

-i i 5 6  1 l i i  
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KLOHN LEONOFF CONSULTANTS 

GEOLOGIC LOG OF DRILL HOLE 

1 . 3 S H . ,  , O F . .  . .  
Plate No.  5 

DRILL HOLE NO.. . T.-.2.. .......................... COLLAR COORD. .N. .@GZ!J. J68.9.  . . .  E. 592.535 . 5 .  
S I T E  INVESTIGATION - ADANAC 1314.5 PROJECT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GROUND ELEV. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T A I L I N G S  DAM LOCATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B EAR1 N G . . . . . . . . . . . . . . . . . . . .  PLU NG E . . . . . . . . . .  

DATE AUGUST, 1979 DRILLING METHOD.. . .\oNGyEAR. .34. .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
STARTED . .J.U LY. .3 I 1 .  .I.?!?. . . . . . . . . . . . . . . . . . . .  sol L . .  .TP.I CONE, P. !4VO.N.Q . COR 1. YG. . . . . . . . . . . . .  
FINISH ED. ROCK. .D I bMQND. C.QR J N.G. . . . . . . . . . . . . . . . . . . . . . .  AUGUST 4, 1979 .................................... 

E CARON DIAMOND D R I L L I N G  QU ICK-GEL, POLY DR I LL, WATER CONTRACTOR . .  :. ............................... DRILLING FLUID.. ................................ 

DISCONTINUITY 
DATA 

DRILLING 
DATA rTA I 

CORE 
RecGver 

% 

0 Joint 

+ Foiiation 

A Shearzone 
ANGLE WITH 

C Bedding 
OISCDNT1NUITY 

INOEX 

LNOJMETAE) 

2 4 6  

L1 TH 0 LOG I C' R.Q.D. 
Yo DESCRIPTION 

CORE AXIS 

30 60 25 50 75 25 50 75 - 
I I 
I 
i 
j 

i 
j 

- 
i r  

r 

- 
/' 

/' 

/' 

/ 

i 

- 

S I L T  - SAND - GRAVEL 
( T I  L L )  

- subangular to sub- 
rounded grave I - fine To coarse 
sand 

j te 

i ng' 
10 - 

20 - 
1 . r )  

8.5 - 
30 - 

~ ~~~~~ 

BASALT 
- vesicular - arnygdaioidal - aphanitic - scattered rock 

f ragrnents 
- dark grey t o  black 

c. 
- 

F56 ? l r  

SAND AND GRAVEL 



DRILL HOLE NO. T- 2 

KLOHN LEONOFF CONSULTANTS 

GEOLOGIC LOG OF DRILL HOLE 

LITHOLOGIC 

DESCRIPTION 

SAND AND GRAVEL - grave l  from 2 cm 
to 32 cm 

ALASKITE 
- coarse g ra ined  
- h i g h l y  f r a c t u r e d  

67.7 - 75.9 Shear Zone - h i g h l y  f r a c t u r e d  cor  
s l i c k e n s i d e d  s i i r f a c e  

DISCO 
C 

0 Joint 
c Bedding 

+ Foliation 

A Shearzone 
ANGLE WITH 
CORE AXIS 

30 €4 

LOCATiON 
rl NUlTY R EC 
TA I C 
DISCONTINUITY I 

3 SH.  2 . .  O F . .  . . 
P l a t e  No. 5 

( Cont'd ) 

/ E R Y  1 DRILLING 7 R.Q.D. 
% 

25 50 75 1 

c55 11178 



KLOHN LEONOFF CONSULTANTS SH . 3 .  . OF .3 . . 
PLATE No. 5 GEOLOGIC LOG OF DRILL HOLE 

( Cont 'd ) 1 DRILL HOLE NO. T-2 LOCP 
TlNUlTY 
TA 
DISCONTINUITY 

INDEX 

(NO./M ETRE) 

'ION 
RECOVERY DlSCC .LING 

4TA TA I i 

0 J a n t  
.c Beading 

+ Foliation 
CORE 

iecovery LITHOLOG iC 

DESCRIPTION 

R.Q.D. 
Yo A Shearzone 

ANGLE WITH 
CORE AXIS 

30 60 

% 

2 4 6  M 75 25 M 75 

END OF DDH T-2 

L 



KLOHN LEONOFF CONSULTANTS 

GEOLOGIC LOG OF DRILL HOLE 

SH . ! .  .OF.. 2 . .  
Plate No. 6 

N 5620 7589 E 592 403.9 DRILL HOLE NO..T:?. ..................... ; . . . . . . .  COLLAR COORD.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PROJECT . . . . .  .S!T.E. INVESTIGATION - ADANAC GROUND ELEV. 1316.1 . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TA I i i NGS *DAM 
LOCATION ....................................... 

AUGUST, 1979 
DATE ............................................ 

AtiGtiST 1'2, 1979 

AUGUST 15, 1979 

BEARING .. . . . . . . . . . . . . . . . . . .  PLUNGE . . . . . . . . . .  
DRILLING METHOD.. . . .  L?!'!GYEAR. .3$ .  . . . . . . . . . . . .  

STARTED SOIL. . . . .  TR 1CON.E. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D I AMOND COR I NG ROCK FINISHED.. ................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONTRACTOR . .E:. .CARON .P!  AMoND . . . . . . . . . . . . . . . . .  DR I LLI  NG DRILLING FLUID.QU!C;I.TGEL~. . FP.L.'?!P.I.L.L:!. WATER. 
DISCONTINUITY 

DATA 
A ECOVERY I DRILLING 

TA t 

CORE 
Recover) 

O/O 

DATA 
0 Join1 
c , 8 e o d i n g  

+ Foliation 

A Shearrone 

ANGLE WITH 

DISCONTINUITY 

INOEX 

(NO.IMETRE) 

2 4 6  

R.Q.D. i '  2 LITHOLOGIC 

D ESCRl PTI 0 N % U 

i P  
CORE AXIS 

30 60 
-1 25 50 75 t. 

25 30 75 

FILL  FOR DRILL PAD 

SILTY CLAY 
- s o i t  
- plastic 
- dark g r e y  

; ILT - SAND - GRAVEL 
(T1 LL)  

i I LTY CLAY 
- firm, laminated, 
greenish grey 

; ILT - SAND - GRAVEL 
( T I L L )  

COR I A 
- vesicular 
* reddish I 

3ASA LT 
- vesicular 
- aphanitic 
. greyish black 



KLOHN LEONOFF CONSULTANTS 

GEOLOGIC LOG OF DRILL HOLE 
2 2 SH. .  , ,OF.. . . 

P l a t e  No. 6 
( Cont ' d  ) 

DRI L i i  N G  

DRILL HOLE NO. T-3 LOCP 
TI N U l T Y  
TA 
DISCONTINUITY 

INDEX 

(NO./METRE) 

SROKEN 

2 4 6  

ION 
R EC 

c 

CORE 
iecove r y  

O/O 

DISCO 
c 

0 Joint 
.c 0edding 

+ Foliation 

A Shearzone 

ANGLE WITH 
CORE AXIS 

30 €0 

VERY 
,TA 

R.Q.D. 
YO 

25 50 75 

LITHOLOGIC 

DESCRIPTION 

25 50 75 

31. 
31. 

0- 

0- 

0- 

0- 

SAND 8 GRAVEL 

A LAS K I TE 

END OF DDH T-3 

- 
F35 11178 



KLOHN LEONOFF CONSULTANTS SH. ! . .OF .? . .  
P l a t e  No.  7 

GEOLOGIC LOG OF D R I L L  HOLE 
DRILL HOLE NO.. .?.-.'!. ............................ COLLAR COORD.. . Y. .66?P.. .?36..6.. E. .???. .58! :.S 
PROJECT . .  s.l.Tg. .I:~.~EST,I.GAT!~N ,:. A.qAI?Ac.. . . . .  GROUND ELEV. . . .  !316,8, .  . . . . . . . . . . . . . . . . . . . . . .  

T A I L I N G S  DAM 
LOCATION ....................................... BEARING .. . . . . . . . . . . . . . . . . . .  PLUNGE. . . . . . . . . .  

AUGUST 1979 LONGYEAR 34 DATE ............................................ DRILLING METHOD.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
STARTED AUGUST 15, 1979 SOIL.. TRICONE/DIAMOND CORING 

FINISHED.. AUGUST 17, 1979 ROCK DIAMOND CORING 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

QU ICK-GEL, POLYDR I LL, WATER CONTRACTOR . .E.-. .CARON .OIAP?QNO. RF! I LC.l.rJG.. . DRILLING FLUID.. ................................ 

DISCONTINUITY RECOVERY 
DATA 

DAl LLI NG 
c 

0 Joinf 
+ 6edatng 
r Foliation 

A Shearzone 
ANGLE WITH 
CORE AXIS 

30 60 

TA 
DISCONTINUITY 

INDEX 

INO.1METRE) 

2 4 6  

DATA 

CORE 
Recover: 

O!O 

LlTHO LOG IC 

DESCRIPTION 

R.Q.D. 
Yo 

25 50 75 25 50 75 
_. 

1 

i 
I 

- 
I 
i 

I ? / '  
I 

I 
i 
I 

! 

I 

I 
I 

S I L T  - SAND - GRAVEL 
- l i g h t  brown s i l t  

- grave l  con ten t  
increases below 
5.2 m, less  boulder  

4LASKITE 
- coarse g ra ined  
- brownish t o  g r e y i s h  

weather ing - 
F56 1117 
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KLOHN LEONOFF CONSULTANTS 

GEOLOGIC LOG OF DRILL HOLE 

S H . .  1 . . O F . .  2 . .  
P l a t e  No. 8 

T- 5 DRILL HOLE NO.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PROJECT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LOCATION TA I LINGS DAM BEARING 

DATE . . . . . . .  AUGUST,. .!?I?. ..................... 

COLLAR COORD.. . N. .662Q. .902..3. . .6.%2.7.0.5,8. 
GROUND ELEV. . . .  .l1l6.2.. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  PLUNGE . . . . . . . . . .  
DRILLING METHOD.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S I TE i NVEST I GAT I ON - ADANAC 

LONGYEAR 34  

STARTED . .AUGUST. 5 ) .  .!?!?. . . . . . . . . . . . . . . . . . .  
FI N IS H ED. .AUGUST. . 7,. ,I.?? 9. . . . . . . . . . . . . . . . . . .  

SOIL.. . .TR.P?NE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ROCK. *0.1AMONP, .CQR,lNG. . . . . . . . . . . . . . . . . . . . . .  

QU ICK-GEL, POLYDR I LL, WATER CONTRACTOR ................................... DRILLING FLUID.. ................................ 

DISCONTINUITY DRILL1 NG 
DATA 

RECOVERY 
C 

0 Joint 
c Bedding 

+ Foliation 

A Shearzone 
ANGLE vVlTH 
CORE AXIS 

30 60 

TA 
DISCONTINUITY 

INOEX 

iNO./METRE) 

2 4 6  

rTA 

R.Q.D. 
% 

t 

CORE 
?ecover> 

O/O 

LITHOLOGIC 

D ESC R I PTI 0 N 

25 50 75 25 50 75 

SILT - SAND - GRAVEL 
(T ILL )  

- 
8 

. i  

C .- 
13.1 t o  16.1 Very 
dense t i l l ( ? )  w i t h  
h o r n f e l s  and meta- 
vo l can i c grave  l 

4LASK I TE 
- a l t e r e d  between 

16.1 t o  18.6 - shear zone between 
17.7 t o  18.6 

3 z 



DRILL HOLE NO. 

40- 

50- 

6 0- 
1.3 - 

7 0- 

KLOHN LEONOFF CONSULTANTS 

GEOLOGIC LOG OF DRILL HOLE 
T- 5 

LlTHO LOG IC 

DESCRIPTION 

55.0 to 61.3 - Very 
competent rock 

E N D  OF DOH T-5 

LOCATION 

SH. 2 . .  OF.. 2 . . 

( Contld ) 
Plate No. 8 

DISCONTI NUlTY RECOVERY OR 
TA DATA 
DISCON TIN Ul TY I 

t 
0 Joint 
+ aedaing 

-r Foliation 

A Shear zone 
ANGLE WITH 
CORE AXIS 

30 60 



I 

1 

I 

1 

1 

I 
I 

I 

I 

I 

t 

I 

I 

I 

KLOHN LEONOFF CONSULTANTS L'IP. 

I V A N C O U V E R  - C A L G A R Y  - W I N N I P E G ,  C A N A D A  

C I V I L  G E O T E C H N I C A L  H Y D R A U L I C  

A 

m 
w 
I- 
w 
I 

-I 
u > 
w 
1 

Q z 
3 
0 
c3 

0 
-I 
W 

a 

- 

a 

3 

a 
I 
I- 

w a a 

GROUND TEMPERATURE VS. 
DEPTH CURVE AT DOH T-3A 

TEMPERATURE ( O F  ) 

30 40 50 0 

I 

2 

3 

4 

5 

6 

7 

8 

i 4 8  
i 

i 

I 

-- I 
I I 

I ! .  Y AUGUST 
I , 

NOTES 
I )  DOH T-3A IS LOCATED 3.7 METRES S.E. OF DOH T - 3 .  
2) THERMISTOR STRING WAS INSTALLED ON AUG. 18, 1973. 
3 )  READINGS TAKEN ON AUG. 2 7 ,  1979 WERE OBTAINED BY 

- 

PLACER DEVELOPMENT LTD. 

19, 1979 

27, 1979 



TEST PIT LOGS 



La+* 6620 922.3 Surf ace Elev. 
TP- DeP. 590 074.0 1444.5 

SOIL DESCRIPTION 

TOPSO I L - SAND-S I LT-GRAVEL 
- angu lar  g rave l  - f i n e  sand 
- t r a c e  of c l a y  
- r o o t s  
- r u s t y  brown 

(GM) 

2.44 
I 

. -  
:*:0 sand 

(SP j  - I i g h t  brown 2.90 

n','* aE3ROCK ( A L A S K I T E ? )  3.20 

. .. .. ... *. 
8 ' -  

. ,* . - weathered 
- orange brown 

END OF TEST P I T  

I 

KLOHN LEONOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

I A N C O U V C R  - C A L D A R Y  - W l H H i P C O t  C A N A D ,  

PLACER DEVELOPMENT L T D  ZLIENT 

TP- 4 Lot* 6620 9 10 .O 
DeP. 590 155.6 

- 
0.Y 

a. 9 . 4  

.. . . * *  
0 .. .. .. 
.. . . .  a .. . .. 

*:*:4 

0: 0: 

*:A 

..* . . I  - 
* * .  . * .  ::. 
I .  ... b'. ,'. 
*. *. ' ., 
0 .  .*. 
.. . . .  .. . 

*: ..c 
0:*: , . 0 ,  s.. .. 
0: :$ 
*:. . 
) . . I  + . .  
I . . '  

1:*:0 

O:.:# 
I . .  ... 
, . * a  - .... ... I .... ... ' .... - 

SOIL OESCRI PTlON 

TOPS01 L - SAND & GRAVEL 
- dark r u s t y  brown 

0.76 

SAND AND GRAVEL 
- subrounded grave l  - f i n e  t o  coarse 

- l i t t l e  s i l t  - few s i  l t y  sand 

- l i g h t  brown 

sand 

pockets  

(GW) 

2.44 

2.60 

f r i  ab I e fragment \ :I:'~backh;e, ' 
cannot pene t ra te  

VOLCANIC CINCERS (WELDED) 

END OF TEST P I T  

Surface Elev. 
1430. I 

Sample 
NO- 

* 
4- I 

08 N O :  VA 2538 

'ROJECT : SITE INVESTlGATiON - ADANAC 



ItW PI1 LOGS 
Surface Elev. Lot.  6620 949.0 

TP- Dep. 590 246.7 

SOIL DESCRIPTION 

TOPS0 L - subrounded grave - med. t o  coarse 
sand - brown 

i .22 

SANDY GRAVEL 
- angu 

angu - f i n e  
sand 

a r  t o  sub- 
a r  grave I 
t o  coarse 

- t r a c e  of s i  I t  - dense 
- very  dense below 

2.75m 
- I i g h t  brown 

(GW) 

3.35 

END 3F TEST P I T  

WATER SEE?AGE a t  I .37 

KLOHM LEONOFF COMSBJUANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

' A N C O U V C R  - C A L O A R I  W I N N I C C O .  E A H A O .  

PLACER DEVELOPMENT LTD X E N T  

Lot. 6620 944.0 
TP- 6 Dep. 590 339.8 

SOIL DESCRIPTION 

TOPSOIL - SILT-SAND & GRAL 
- subangular grave 
- less g r a v e l l y  w i  

depth 
- r o o t s  t o  I .5m 
- brown 

( G M )  

3.35 

END OF TEST P I T  

WATER SEEPAGE a t  2.10 

Surface Elev. 
1412.3 
Depth 
( M I  

I - 

I 

Sample 
NO- 

* - 
6- I 

ROJECT: SITE INVESTIGATION - ADANAC 

OCATION ' PLANT S I T €  



TEST PIT LOGS 
Lat, 6621 052.0 

TP- Dep. 590 466.2 

- :. ..o 
0: -I 
: :o 

. . a  

. . a  . . *  

. .. 
. a 4  
... 
.. .. . - 

. .  , . .  
I . .  
. . .  

I :.i>, 

,;. c): 

E 

1 . .  &;:: . . .  . . .  
I . .  

b . .  . .. 

SOIL DESCRIPTION 

TOFSOIL - SAND 8, GRAVEL 
- I i g h t  brcwn 

0.6 

SANDY GRAVEL - angu lar  t o  sub- 
angu I a r  grave I - f i n e  t o  coarse 
sand 

- dense - I i g h t  brown 

1.8: 

2.2  

I - f i n e  sand 
- t r a c e  of  g rave l  
- f i r m  - s t r a t i f i e d  - l i g h t  brown 

SANDY SILT 

i 
\ 

SAND & GRAVEL 
- subrounded grav 
- f i n e  t o  coarse 

END OF TEST P I T  

WATER SEEPAGE a t  0.6 

Surf ace Elev. 

- 
KLOHN LEONOFF CONSULTANTS LTD. 
C I V I L  G E O T E C H N I C A L  0 H Y D R A U L I C  

PLACER DEVELOPMENT LTD dLlt lU I 

Lot. 662 I 095.0 
Dep. 590 532 .3  

Surface Elev. 
1395.7 

SOIL DESCRIPTION 

TOPS0 I L - SAND & GFiAVEL 
- l i g h t  brown 

0.6 I 

JSAND GRAVEL 
- f i n e  t o  coarse 

- l i g h t  brown O .  '7 sand 

SANDY S 1 LT I . 3 7  
- f i n e  sand 
- t r a c e  grave I - brown 
- in terbedded w i t  

sand and g rave l  

SAND 8, GRAVEL - subangular g rav  
- f i n e  t o  Coarse 

- l i t t l e  s i l t  
- I i g h t  brown 

sand 

(GM) 
3.66  

END OF TEST F I T  

WATER SEEPAGE a t  0.6 I 

Sample 
"1 

* 
8- I 

08 NO: VA 2538 

ROJECT: SITE INVESTIGATION - AOANAC 

'EST PIT NO- : 7 - 8 

ATE:September , 19791 PLATE : 13 



. *, 
:* . I  .a 
b'.:. 
. * *  . ,  

e . . .  ... 
b e . .  ... 
B . . .  ... 

.. b ... 
I ... 

... . .. 

. . L  

* .. 

SOIL DESCRIPTION 

TOPS01 L - SAND & GRAVEL 
- f i n e  sand, I i t t l  

s i  I t  0.45 
- r e d d i s h  brown 

0.7E 

- weathered - sandy t e x t u r e  
- f r i a b l e  - h a r d  d i g g i n g  
- r e d d  i sh b I ack  

SILT - SAND - GRAVEL ( T I L L  
- subrounded g rave  - f i n e  t o  coarse  

sand 
- t r a c e  o f  c l a y  
- brown 
- dense 
- v e r y  dense below 

2.13m 
(GM) 2.90 

END OF TEST P I T  

I357 
Deptt 
( M I  

- 

TEST PIT LOGS 
Lot. 6620 078.9 Surface Elev. TP- Dep. 592 184.4 

2 - 

4 

1 

Sampl 
Ne 

- 
- 

* 
9- I - 

KLCPHN LEONQFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

PLACER DEVELOPMENT LTD -L l tN 1 

Lot. 6620 ,237.3 Surface Elev. "- 10 Dep. 592 189.8 

SOIL DESCRIPTION 

TOPS0 L - GRAVELLY S I L T  
- I i t t l e  f i n e  t o  

coa rse  sand - r e d d i s h  brown 
0.9 I 

I .22 
SILT - SAND - GRAVEL ( T  

- subrounded g r a v e  
- f i n e  t o  coa rse  

- t r a c e  o f  c l a y  
- medium dense t o  

- g r e y  - brown - l a t e r  g l a c i a l  

i sand 

dense 

advance? ( Gbl )  

SILT - SAND - GRAVEL (T 
I 

- rounded t o  sub- 
angu I a r  g rave  I - f i n e  t o  c o a r s e  
sand 

- t r a c e  o f  c l a y  \ 1 dense 
orange - brown 

END OF TEST P I T  

1 
Sample 

NC 

to- I 

3JECT: SITE INVESTIGATION - AClANAC 
- 1  T . l h . 8  . 
~ w ' ' u r u '  TAILINGS DAM S I T E  
ST PIT NO-: 9-10 



TEST PIT LOGS 
Late 6620 327.2 Surface Elev. 

TP- ' I  Dep. 592 149. I 

SOIL DESCRIPTION 

3.05 
END OF TEST P I T  

WATER SEEPAGE a t  0.30 

1344. 
Depth 
( M  )* 

- 

- 

- 

LL) 

1 

KLOHN LEONOFF CONSULTANTS LTD. 
C I V I L  G E O T E C H N I C A L  0 H Y D R A U L I C  

f A N C O U V L R  * C A L Q A R Y  - W l W N l P C Q t  E A N A O  

PLACER DEVELOPMENT LTD LL:cIu I 

Late 6620 358.9 Surface Elev. TP- 12 Dep. 592 271.9 

- 
0:;:; ... 

. . .  .. . .  ... , .  

SOIL DESCRlPTlON 

TOPS01 L - SAND & GRAVEL 
- redd ish  brown O. 2 'I 

\ [. 

S I LT AND GRAVEL ( T I  LL) 
- subrounded t o  

angu I a r  grave I 
- some f i n e  t o  

coarse sand 
- l i t t l e  c l a y  - very dense 
- g rey i sh  brown 

(GM) 

I .98 

END OF TEST P I T  

06 NO: V A 2 5 3 8  

- 
Sample 

NO - 

* - 
12- I 

_. 

ROJECT: SITE INVESTIGATION - ADANAC 

OCATloN ' TAI LINGS DAM SITE 

'EST PIT NO- : 1 1 -  12 

ATE'September, 1979 I PLATE ' I 5  



ItSI PIT LOGS 
Lot.  6620 263i4 Surface Elev. 

TP- 13 Dep. 592 300.5 

SOIL DESCRIPTION 

TOPS01 L - SAND & GRAVEL 
- dark brown 

0.6 I 

SAND & GRAVEL - subrounded t o  su 
angu I a r  grave  I 

- we1 I graded from 
I /8"  t o  3" d i a. 

- f i n e  t o  coarse 
sand - l i t t l e  s i l t  - brown 

- s i  It seams - t r a c e  o f  f i n e  
sand 

- loose 

3.66 

END OF TEST P I T  

WATER SEEPAGE a t  3.66 

1331.31 

- 

i 
5 

* - 
I 3- I 

KLOHN LEONOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

f A N C O U V L R  * C A L O A R Y  - W I N N I P L O I  C A N A D .  

PLACER DEVELOPMENT LTD 4LiCIV I 

Lot. OOLU 1U4.0 Surface Elev. TP- l 4  Dep. 592 334. I 

SOIL DESCRIPTION 

TOPS01 L - SAND 8 GRAVEL 
- rounded t o  sub- 

angu I a r  grave I 
- f i n e  t o  coarse 

sand 
- some s i  I t  
- dark brown 

SAND & GRAVEL 

subangul a r  grave - f i n e  t o  coarse 
sand - l i t t l e  s i l t  

- brown 
( G W )  
4. I I 

END OF TEST P I T  

3.50 'rlATER SEEPAGE a t  

3 
Sample 
"1 

* - 
14- I 

JOB NO: VA 2538 

PROJECT: SiTE INVESTIGATION - ADANAC 

' TA I LINGS DAM S I TE 
TEST PIT NO- : 13-14 



TEST PIT LOGS 
Surface Elev. i o t .  6620 408.8 1 TP- 15 Dep. 5 9 2  390.7 1339.2 

SOIL DESCRIPTION 

END OF TEST P I T  

KLCHN LEONOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

J A N C O U V C R  - C A L O A R Y  - W I N N I C C ( I .  C A N A D ,  

PLACER DEVELOPMENT LTD CLIENT 

Lot.  6620 461 . O  Surface Elev. 
TP- l 6  DeP. 592 467.6 1316. I 

SOIL DESCRIPTION 

1 4  
END OF TEST P I T  

Sample 
N2 

* 
I 6- I 

ROJECT : SITE INVESTIGATION - ADANAC 

3CAT'ON: TAILINGS DAM SITE 
EST PIT NO- : 

qTE ' Seotember, 1979 P L A T E  : 17 
15- 16 



TEST PIT LOGS 

SOIL DESCRIPTION 

- TOPS0 i L 0. I 5  

SANDY S I  LT AND GRAVEL ( T I  L - subrounded t o  su 
angu lar  sand and 
grave I s - f i n e  t o  coarse 
sand 

- dense - very  dense below 
2 7m 

- I g h t  brown 
(GM) 

3.20 

END OF TEST P I T  

WATER SEEPAGE a t  0. 15 

Surf ace Elev. 
1319.7 

Sample 
NO- 

17- I 

KLOHN LEONOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

g A H C O U V L R  * C A L O A R Y  - W I N H l ? f O ,  C A H A O  

PLACER DEVELOPMENT LTO CLIENT 

I 

Surface Elev. 
1331.4 

SOIL DESCRl PTlON 

S I LT - SAND - GRAVEL 
- subrounded t o  

angu I a r  Qrave I - f i n e  t o  coarse 
sand - t r a c e  of c lay  - very dense be lok 
0.5m 

(GM) 

2.84 

END OF TEST P IT 

WATER SEEPAGE a t  0.10 

JOB NO: VA 2538 

Sample 
NO 

18- I 

~~ ~~ 

PROJECT: S I T E  INVEST~GATICN - ADANAC 

LOCATION : TA I LINGS DAM S I TE 

TEST PIT NO- : 17- I 8  



TEST PIT LOGS 



TEST PIT LOGS 
Lat.  6620 772.5 Surf ace Elev. 

TP- 2 1  DeP. 592 5 5 3 . 9  1314. I 
Depth Sampl SOIL DESCRIPTION 1 ( ~ v i )  1 N g  

S, 4NDY S I LT 8 GRAVEL 
- rounded t o  sub- 

rounded grave 1 
- f i n e  t o  coarse 

sand 
- t r a c e  o f  c l a y  
- dense - I i g h t  brown 

(GM: 

2 . 4 ,  

END OF TEST P I T  

WATER SEEPAGE a t  0.60 

t - 

i - 
21-1 

KLOHN LEQNOFF CONSULTANTS LTP. 
C I V I L  G E O T E C H N I C A L  e H Y O R A U L I C  

A H C U U V L R  - C A L O A R Y  - W I N N I P L O .  C A N A O  

PLACER DEVELOPMENT LTD , L ! ~ N  r 

TO, c)? 6620 8 5 5 . 9  Surface Elev. 
DeP* 592 3 7 6 . 2  I3 15.9 

I r LL 

Depth S a m p l e  
( M )  NC SOIL DESCRlPTlON 

TOPSOIL - peaty s i l t  
- o rgan ic  
- very s o f t  - b I ack brown 

I .05 
'S I LT - t r a c e  grave I - t r a c e  of sand - t r a c e  of c lay (ML  

- s o f t  
- grey i 

I .37 

S l  LTY SAND & GRAVEL ( T I  LL) 
- subrounded sanas 

and g rave ls  
- t r a c e  of c l a y  
- medium dense t o  

- b l u e  - grey  
dense 

(GM) 

3.35 

END OF TEST P I  T 

jEEPAGE a t  GRCUND SURFACE 

* 
22- 1 -  

JOB NO: VA 2538 

PROJECT : S I T E  INVESTIGATION - ADANAC 
-- 

! -OCATION ' TAI Ll NGS DAM S I TE 

TEST PIT NO- : 2 1-22 

DATE : September, I979 I PLATE : 20 



TEST PIT LOGS 
Lgt. 6620 9 I I .8 Surface Elev. 

TP- 2 3  Dep, 592 516.0 I321 .O 

SOIL DESCRIPTION 

I 

I 

END OF TEST P I T  

KLOHN LEONQFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  H Y D R A U L I C  

Lat. 6620 953.4 Surface Eiev. 
TP- 24 Dee. 592 634.0 1733 7 

Depth SOIL DESCRIPTION 1 ( M )  

- 
;ample 

N2 

24- I 

END OF TEST P I T  

! -  

1 JOE NO: VA 2538 

PROdECT: SITE INVESTIGATION - AOANAC 

1 

PLACER DEVELOPMENT LTD 1979 I PLATE : 21 
L L i C I Y  I 



TEST P 
Lot* 6620 906.0 Surface Elev. 

TP- 25 Dep- 592 788.7 

SOIL DESCRIPTION 

TOPSO 1 L - S I LT 
- organic 
- black 

0. I 

I:’ 
SANDY SI LT 8 GRAVEL ( T I  LL: 

- s u b a n g u l a r  t o  SL 
rounded g r a v e  I - trace o f  clay - v e r y  d e n s e  - medi urn b rown  

( G M :  

2 .59  

END OF TEST PIT  

WATER SEEPAGE a t  0 . 3 0  

1325, 

Depth 
- 

( M I  

2 

3 

4 - 

5 - 

- 
Sampl 

NZ 

- 
25- I 

KLQHN LEONOFF CONSULTANTS LTD. 
C I V I L  G E O T E C H N I C A L  0 H Y D R A U L I C  

‘ A N C O U V C R  C A L O A R Y  - W I N N I P T O .  C A N A O  

PLACER DEVELOPMENT LTD .LltNT 

T LOGS 
Lot. Surface Elev. 
Dep. TP- 

SOIL DESCRlPTlON 

I - 

2 

3 

4 

5 

Sample 

- 

JOB N c :  VA 2530 

PROJECT:  S I T E  INVESTIGATION - ADANAC 

’ TA I L 1 NGS DAM S I TE 
TEST PIT NO-: 25 

DATE: S e p t e m b e r ,  19791 PLATE : 22 



TEST PIT LOGS 
m 

S r tace Elev. 6619 920 Lat.  TP- 26 Dep, 592 780 (Approx.Y 1286:9 

SOIL DESCRIPTION 

KLOHN LEUNOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y O R A U L I C  

V A M C O U V C R  - C A L O A R Y  - W l W N I ? C O ,  C A M A O  

PLACER DEVELOPMENT LTD C L I E N T  

I 

LI TP- 27 0 
ot. 6619 828.4 S 
ep. 592 892.3 

SOIL DESCRIPTION 

TOPSOIL - S ILT  8 GRAVEL - d a r k  brown 
0.30 

SILT 8 GRAVEL ( T I L L )  

- subrounded t o  
subangu I a r  g rave  

- l i t t l e  f i n e  t o  
c o a r s e  sand 

- t r a c e  o f  
c l a y  

- brown 

1.22 

(GM) 

END OF TEST P I T  

s I ow w a t e r  seepage 3T 0.3 

JOB NO: V A 2 5 3 8  

urfoce Elev. 

PROJECT : SITE I N V E S T I G A T I O N  - ADANAC 

LOCATION: WATER SUPPLY DAM ( W 1  A X I S )  

TEST PIT NO-: 26 8 27 



TEST PIT LOGS 
Lat. 6619 970.1 

TP- 28 Dep. 593 080.8 

SOIL DESCRIPTION 

TOPS0 I L - S1 LT 8 GRAVEL 
- organ i c  0.1 
- b lack  i 

SILT & GRAVEL ( T I L L )  

- subrounded t o  
subangu I a r  grave 

- t r a c e  f i n e  t o  
coarse sand - t r a c e  o f  c l a y  

- dense - g r e y i s h  brown 

3.05 
END OF TEST P I T  

water seepage a? 0.15 

Surf ace Elev. 
1278.6 

28- 1 - 

KLOHN LEONUFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

{ A N C O U V L R  - C A L O A R Y  - W I W N I P C O .  C A N A D  

PLACER DEVELOPMENT LTD “ L I C I V  I 

TP- Lat. 
Dep. 

Surface Elev. 

SOIL DESCRIPTION Depth Samplc L X  

18 N g :  V A 2 5 3 8  

?OJECT : SITE INVESTIGATION - ADANAC 

)CATION. WATER SUPPLY ?AM ( W 1  AX I S )  

EST PIT NO-: 28 

\TE : SEPT 1979 I P L A T E  : 24 



I t S l  PI1 LOGS 

SILT - SAND - GRAVEL 
(Col luv ium) 

- subrounded g rave l  - f i n e  t o  coarse 

- very  heterogeneou 
w i t h  c layey  and 
coarse sand 

- angu lar  t o  sub- 

- f i n e  t o  coarse 

- l i t t l e  s i l t  - loose t o  medium - 

- re-worked 

2.1 metres 

Water seepage a t  0.45'  - water inflow (approx.  
0 .5  gpm) equals ou t f l ow  
by seepage a t  t h e  base 
o f  t h e  t r e n c h  

END OF TRENCH 

V A H C O U V L R  - C A L O A R Y  - W I N N I C C O ,  C A N A D A  

4 

PLACER DEVELOPMENT LTD 
CLIENT 

LOCATION: BORROW AREA I 

TEST PIT N 2  : TRENCHES 50 8 51 
DATE ' SEPT, 1979 PLATE : 25 



TEST PIT LOGS 
Lat. 6621 558.9 Surface Elev. 

TP- 52 Dep. 592 665.8 1400.4 

SOIL DESCRlPTlON 

TOPSOIL - S I L T  AND GRAVEL 
- medium brown 

7 0.61 

S I L T  - SAND - GRAVEL 
( T I L L )  

- subrounded grave - f i n e  sand 
- l i t t l e  medium t o  

coarse sand 
- medium dense 

t o  dense 
- g r e y i s h  l i g h t  

brown 

7 nc 

EN0 OF TEST TRENCH 

KLOHN LEONOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

PLACER DEVELOPMENT LTD CLIENT 

I 

Lat.6621 962.4 
TP- 54 Dep. 592 694.1 

C 

. . .  
m . .  
4 . .  . . .  

SOIL DESCRIPTION 

S 1 LTY GRAVEL (COLLUV I UM) 
- rounded t o  

angu lar  g rave l  
- l i t t l e  f i n e  t o  

coarse sand 

1.52  

S I L T  - SAND - C-?AVEL 
( T I  L L )  

- rounded t o  sub- 
rounded sand and 
grave I 

sand 

dense 

- f i n e  t o  medium 

- medium densa t o  

- g r e y i s h  brown 

(GP)  3.35 
SAND AND GRAVEL ( T I  LL? 

- subangular 
sand and 
grave I - coarse sand - t r a c e  of f i n e  

- loose - brown 

3.35 

t o  medium sand 

END OF TEST TRENCH 

water seepage a t  3.05 

JOB NO-: VA 2538 

Surface Elev. 
. I  
Sample 

NO- 

- 
- 

54- 1 

PROJECT: SITE INVESTIGATION - AOANAC 



c 

PROJECT : SITE IhVESTlGATlON - ADANAC 
! 

Lot.  6620 029.4 
TP- 55 Dep. 592 743.1 

V A N C U U V E R  - C A L O A R Y  - W I N N I P ~ O .  E A N A O A  

CLlENT 

Sur face  Elev. 
1294.7 

LOCATION : WATER SUFPLY DAM (W2 A X  IS) 
TEST P l i  N c :  55 8 56 

I 

SOIL DESCRIPTION 

TOPSOI L - SANDY S I CT 
- r u s t y  brown 

0.76 - 
S l L T  AND GRAVEL (T ILL)  - s u b r o u n d e d  t o  

subangular 
g r a v e  I - little clay 

- brown 

(GM) 

2.28 
~~ ~~ 

END OF TEST PIT  

water seepage at 0.76 

KLOHN LEQNOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

Surface Elev. 
1285.7 

SOIL DESCRIPTION 

1 END OF TEST P I T  

1 JOB NO-: V A 2 5 3 8  

Sample 
NO 



TEST PIT LOGS 
Lat. 6620 231.4 Surface Elev.  
Dep. 593 101.4 1297.6 TP- 58 

Lat. 6620 143.2 Surface Elev. 
TP- 57 Dep. 592 943.9 1281 .O 

Depth SOIL DESCRIPTION 1 ( M I  SOIL DESCRIPTION Deptt 
( M )  

Sample 

I TOPSOIL S I L T  and GRAVEL 
( c o l l u v i u m )  

- subrounded t o  
angu I a r  g r a v e  i 

- l i t t l e  f i n e  sand 
I - medium brown 

I .  J L  

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

0 
0 

- lamina ted  
(ML) 

GRAVEL - subangu la r  t o  
9 7 R  a n g u l a r  53- 1 

- l i t t l e  sand 
and s i  I t  . 

- brown 
(GW-GP 1 

END OF TEST ? I T  3. 

END OF TEST P I T  I wa te r  seepage a t  2.'15 

i -  
I 

i E  5 

KLOHM LEONOFF CONSULTANTS LYD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

36 N O :  VA 2538 

ROJECT: SITE INVESTIGATION - ADANAC 

3CATION : WATER SUPPLY DAPA (W2 AX1 S )  ' A I N C U U V L R  * C A L O A U Y  - ' W I N W I C T O ,  C A N A O  

EST PIT NO-: 57 8 58 

i T E :  Sept.  1979 I PLATE : 2 8  PLACER DEVELOPMENT LTD L : t N  I 



TEST ? T LOGS 
Lat. 6620 280.3  Surf ace Elev. "- 59 Dep. 593 188.8 1310.1 TP- 

SOIL DESCRIPTION 

SILTY GRAVEL 
(Col  luviurn) 
- subangular  to 

a n g u l a r  g r a v e l  
- lOOS8 - medium brown 

1.83 

SILTY SANDY GRAVEL 
( C o l l u v i u r n ? )  - subrounded to sub- 

angu I ar g r a v e l  
- med i urn t o  c o a r s e  

sand 
- l t t l e  s i l t -  
- loose t o  med i urn 

- medium brown 
dense 

3.35 

END OF TEST P I T  

Sample 
NC 

I 

I 

I 

31. 
59.1 F 

KLBHN LEONOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 H Y D R A U L I C  

f A N C n U V C R  - C A L O A R Y  * W I H N I P C O ,  C A N A O  

PLACER DEVELOPMENT LTD :L!ENT 

Lat. 
Dep. 

Surface Elev. 

SOIL DESCRIPTION 

08 NO: V A 2 5 3 8  

Sample 
NC 

'ROJECT : SITE INVESTIGATION - ADANAC 

.OCATIQN : 'WATER SUPPLY DAM ( '{I2 Axi  s )  

TEST PIT NO-: 59 

)ATE: Sept. 1979 PLATE : 29 



TEST PIT LOGS 
Lat.  6619 697.7 Surface Elev. 
DeP 592 607.7 1337.2 TP- 61 

I 
v . .  

m . .  
d . '  . . .  
.. 

I .. 

SO1 L DESCR IPTl ON 

SILT - SAND - GRAVEL ( T I L L :  

- subangular t o  
angu I a r  grave I 

- f i n e  t o  coarse 
sand - dense to medium 
dense 

- very  heterogenouc 
- g r e y i s h  l i g h t  

brown 

~ 

END OF TEST P I T  

water  seepage a t  2.44 

KLOHN LEOMBFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  H Y D R A U L I C  

I A H C Q U V L R  C A L O A R Y  - W I H N I P I O ,  C A N A D ,  

PLACER DEVELOPMENT L T D  U L I L I Y  I 

Lat. 6619 844.4 
TP- 62 Dep. 592 576.0 

Surface Elev. 
1326.4 

- .*<:a 
I . .  ... 

0 li . .  I .  

. .  . .  
L .  * .  . .  . .  

* .  . .  

SOIL DESCRIPTION 

TOPS01 L - SAND AND GRAVEL 

0.30 - brown 

SILT - SAND - GRAVEL 
(COLLUV I UM? ) - f i n e  t o  coarse 

angu lar  sand - t r a c e  o f  c l a y  
- loose 
- medium brown 

r / GRAVEL 1 
i - subrounded \ ,  .37 

t o  angu l a r  
- t r a c e  o f  bedding 
- l i t t l e  s i l t  
- loose, brown 

1.83 

SILT - SAND - GRAVEL ( T I L L  
- subrounded t o  

- rnedicm brown 

(GF4 1 

subangu l a t  grave 

END OF TEST P I T  

Sample 
NC 

I 

* 

JOB NO-: VA 2538 

PROJECT : SITE INVESTlGATlON - ADANAC 

TEST PIT NO- : 61 R 67 - .  - -- 
DATE ' SEPT. 1979 I PLATE : 30 



63 Lat. 6620 029.7 Surf ace Eiev. 
Dep. 592 527.6 1770  3 

'P- 

Depth Samph SOIL DESCRIPTION 1 (his) 1 NO 

INTERBEDDED GRAVEL AND 
GRAVELLY S I LTS 

- b lack  c i n d e r  
g rave ls  from 0 t o  
0.61 - subrounded t o  
rounded grave 1 s 

- l i t t l e  f i n e  t o  
coarse sand i n  
s i l t  layers  

- layers  less than 
0.3 m t h i c k n e s s ,  

1.83 - 
SILTY SAND 8, GRAVEL ( T I L L )  

- angu lar  t o  s u b -  
rounded grave I 

- f i n e  t o  coarse 
sand - dense 

(GM I 
2.89 

END OF TEST P I T  

* - 
53- 1 

KLQWN LEONOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  0 Y Y D A A U L I C  

L N C O U V T R  * C A L O A R Y  - W I N N I P L O .  C A N A D ,  

PLACER DEVELOPMENT LTD . !ENi  

Lat. 661 9 881.8 
TP- 64 Dep. 592 502.4 

SOIL DESCRlPTlON 

- rounded t o  subround 

- f i n e  t o  coars9 sand 
grave I 

- l i t t l e  s i l t  
- loose 

ed i urn brown 
nterbedded s 
ayers 

(GW 

END OF TEST P I T  

I 

JOB N g :  VA 2538 

Surface Elev. 

PROJECT: SITE INVESTIGATION - ADANAC 

LOCATION: BORROW AREA 1 I 

TEST PIT NO-: 53 & 64 

DATE: SEPT. 1979 I PLATE : 31 



TEST PIT LOGS 

DATE: SEPT, 1979 

I SOIL DESCRIPTION 

PLATE : 3 2  

I I TOPS0 I L - S I LT AND GRAVEL 

IL 
( T I  LL)  - subrounded t o  

angu I a r  grave I 
- f i n e  t o  coarse 

sand 
- t r a c e  of c l a y  - v e r y  heterogenec 
- g r e y i s h  l i g h t  

$1 brown 

2.13 

END OF TEST P I T  

Surf ace  Elev. 
1332.3 rp-  - 

Sampi 
NS - 

* - 
65- 1 

KLOHN LEUNOFF CONSULTANTS LTD. 
C I V I L  0 G E O T E C H N I C A L  @ H Y D R A U L I C  

I V A N C O U V E R  - C A L O A R Y  - W t N W l P L D t  C A N A O  

I L L I c f y  I PLACER DEVELOPMENT L T D  

Lat. 
Dep. 

SOIL DESCRIPTION 

Surface Elev. 

- 



I 

Teas i ng 
> ////////// 

G.W.L. - 

Q = r a t e  of f low 

r = inside radius o f  casing 
H = head o f  water above 

ground water table 
C = conductivity coefficien? 

(dimensionless) 
= 5.7 (from Lacro ix ,  1960) 

METHOD I : FALLING HEAD PERMEABILITY TEST 

PLATE No. 33 



Pressure Gauge f 
Water f I ow meter 

h 

H 

-- ' Wa t e  r pump -- n- G.W.L. 

. .  
b 

Q = r a t e  o f  f low 

r = rad ius  o f  no le  i n  t h e  rock  

h = s t a t i c  water head 
H = gauge reading + h - pressure loss 

i n  the p ipe  o f  length  d 

c = c o n d u c t i v i t y  c o e f f i c i e n t  (d imensionless) 
( f rom Zangar, 1953, F i g .  41) 

9. = t e s t  length, used t o  determine c 

METHOD I I : PACKER PERMEABI L ITY TEST 

PLATE No. 34 



I T Y  
-- rhZL_/ 

1 

I-- 
I 

v G.W.L. I -- - - 

h l  = head 
I eve 

of  water  above ground water 
a t  t i m e  t i  

h 2  = head o f  water  above ground water 

L = length  of a c t i v e  section of piezometer 

R = r a d i u s  o f  h o l e  

r = r a d i u s  of s tandp ipe  

l eve l  a t  t i m e  t2 

METI-;OD I l l  : FALLING HEAD PERMEABILITY I N  PIEZOMETER 

PLATE No. 35 



I COARSE I FINE L cQI\R!3q MEDIUM FINE 
SILT OR C L A Y  

GRAVEL SAND 



GRAVEL 
COARSE I FINE I SILT OR CLAY SAND 

,cQ4M MEDIUM FINE 

GRAIN SIZE- MILLIMLTRES 

7P - / 3  -1 Depih ~9 m S Q V ~  and grave/ 
TP - /4 -1 Depfh 4.0m Sbnd and gruvel 

REMARKS: 

LY u 
a 20 

---I/- _ _  , m  

\ 
- 
\- 

I 

\ ';;- 
- 

\ 
-k. 10. 

_ _  _ _  
0 I 1 



lo o 1.0 0. I 0.01 
G R A I N  SIZE- MILLIMETRES 

0.001 

T P - 6 / - /  Depfh 24 m TW 
TP- 62-1  Depfh 2 2 , ~  Ti// 
7 P - 6 3 - 1  Depth 2.4 rn 7;// 
7P- 65-1 Depfh 1.8 M Till 

REMARKS:  

-__- 

0.0001 



GRAVEL S A N D  
c 

COARSE I FINE Rsd MEDIUM I FINE 
SILT OR CLAY 

loo 1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE- MILLIMLTRES 

7T;o-5-/ Depfh / . 4 m  7771 
7p -10 - 1  Oepfh 2 . 1 ~  7711 

REMARKS: 



I00 

90 

8C 

70 

6C 

50 

40 

r 
t- 
rx 
W 
2 

I- z 

tz w 

$33 

a 20 

10 

0 
100 0 I .o 0.1 0.01 0.001 0 .  ooor 

G R A I N  SIZE- MlLLlMtTRES 

R E M A R K S :  7p-4-1 P@&h / - G m  Sclnd ond yrove/ 
7 P -  C-/ DeDfh 3.0~~ 7711 



0 

C 

r 

- 
- 
R 

0 
m 
0 
-I 
m 
0 
I 
z 
0 
b 
r 

- 

m 
z 
Q 

2 
m 
rn 
B 
(D 

- 

GRAVEL I SAND 
COARSE I FINE !caSFzsd MEDIUM 1 FINE 

SILT OR CLAY 

100 D I .o 0.1 0.01 0.001 0.Oool  
G R A I N  SIZE- MILLIMETRES 

REMARKS:  TP- 57-1 Depfh 3 .2m 7/11 
7P-58- /  Bepfh 2.6 m Gravel 



- 
I SILT OR CLAY GRAVEL SAND 

COARSE I FINE MEDlUM FINE 
i 

31 0.0001 



I SILT OR CLAY 
GRAVEL SAND 

COARSE 1 FINE ,ca4RSEl MEDIUM FINE 



- 
I 
0 
m 
z 
r 

? 

0 m 
7)  
-i 
I 

I 
I SILT OR CLAY 

GRAVEL SAND 
LCOARSE I FINE MEDIUM FINE 

0.0001 100 1.0 0. I 0.01 0.001 
G R A I N  SIZE- MILLIMETRES 

Red Cinders 
@ TOM s m p / e  

@ Sample 
@ sOfnp/e - Afier Conpoc+/bo 

REMARKS: 

- %)' I  Before CO1)7pz?Cf/bQ 

Permeabi/iSy, k = / x  /0'2 cm/sec. 



~ 

I SILT OR CLAY 
GRAVEL SAND 

COARSE I FINE MEDIUM FINE 

100 I .o 0. I 0.01 
GRAIN SIZE- MILLIMETRES 

0.oor 

REMARKS: 
@ 
@ Depfh = 3.0' t o  i0.3' 

Depth = 17.5' fo 19' 

- 

0.0001 



- 
I 
0 
m 
2 

r 

? 

0 m 
fl 
-i 
I 

P 
b 
3 

1 

1 SILT OR CLAY 
GRAVEL S A N D  

COARSE 1 FINE C Q 4 4  MEDIUM FINE 

100 1.0 0.1 0.01 
G R A I N  SIZE- MILLIMETRES 

0.001 0.0081 

REMARKS: Tuilinys from Pi/of Pond. 



- 
I 
0 
m 
2 

r 

P 

0 
IT 
D 
-I 
I 

* 

1 SILT OR CLAY GRAVEL SAND 
COARSE I FINE 4 MEDIUM FINE 

US. STANDARD SIEVE SIZE 
3" 2"IV2"1"3/41 3/8" # 4  #I0 #20 #40#60#K)O #200 

100 I .o 0.1 0.01 
G R A I N  SIZE- MILLIMETRES 

0.oor 0. ooor 



GEOLOGIC LOGS - SITE INVESTIGATION 

"P.S. #2" (0-302') Vertical : 

Biotite-rich quartz-monzonite mafic porphyry or granodiorite 
porphyry (25 '  - 302'); 80 - 90% recovery, with variable alteration related 
to fracture density. Mainly chloritic alteration of biotites and feldspars. 
Rare quartz veins and fractures contain traces of pyrite but no molybdenite. 

"T-2" (0-249') Vertical : 

Coarse-grained quartz monzonite (156' - 249'); 50% recovery, minor 
limonite alteration near surface but moderate to intense deformation and 
hydrothermal a1 teration at depth. The quartz-monzonite is sheared, 
fractured and quartz-veined, particularly below 190'. The principal quartz 
vein direction is 80' to core axis. 
chloritization and silicification. 
pyrite occur in quartz veins and on fractures below 190' level. 
fractures occur at both steep and shallow angles to core axis. 

The quartz-monzonite shows secondary 
Scattered specks of molybdenite and 

Mineralized 

"T-4" (0-112') Vertical : 

Hybrid quartz-monzonite porphyry (88' - 112'); 80% recovery, with no 
The porphyry consists of approximately sign of limonite alteration near surface. 

15% o f  orthoclase phenocrysts (1 cm) in a finer, aplitic matrix. The rock 
shows no sign of either pyrite or molybdenite alteration. 

"T-5" (0-201 ' ) Vertical : 

Mixed units of coarse-grained quartz monzonite and hybrid quartz 
monzonite porphyry (53'-201'); 90% recovery, near surface limonite stain to 
96' and minor hydrothermal a1 teration throughout. Coarse-grained quartz 
monzonite is variably veined and soaked in a biotite rich aplitic, matrix. 
Crystals of orthoclase and plagioclase occur as xenocrysts within the 
hybrid quartz monzonite porphyry. 
only a trace of pyrite. 

The rock contains no molybdenite and 

ESH/mt 
December 17, 1979 



"T-6" (0-282') Vertical: 

Mixed units of coarse-grained quartz monzonite and hybrid quartz 
monzonite porphyry (74'-280'); 80% recovery, with no sign of limonite alteration 
near surface. 
zones of silicification and chlorite alteration from 152'-175'. 
quartz monzonite is locally veined and soaked in aplitic magma which gives 
a hybrid sub porphyritic, texture to the rock. 
significantly enriched in primary biotite. 
a trace of pyrite. 

The rock is generally fresh, although it is cut by two major 
Coarse-grained 

Sections of core are 
There is no molybdenite and only 

"T-7" (0-282') Vertical: 

Homogeneous, equigranular, coarse-grained quartz monzonite (80'-282'); 
80 - 90% recovery, with limonite stain along fractures to depth of 100'. 
rock is generally fairly fresh but silicification and chloritic alteration 
occur near fractures. Silicification occurs adjacent to quartz veins sub- 
parallel to the core axis. 
zone. 

The 

Minor pyrite is found on fractures below the oxidation 

"W-1" (0-211 ' )  Vertical : 

Coarse-grained quartz monzonite (139' - 211 I ) ,  70% recovery, with moderate 
Silicification and chloritization alteration and minor limonite near surface. 

occurs in zones of deformation. 
contain pyrite traces. 

Local quartz veins are molybdenite free but 

Geologic Descriptions by 
R.H. Pinsent 

ESH/mt 
December 17, 1979 



ADANAC D R I L L  CORE ASSAYS 

Hole No. PS-1 

Sample 

64293 
64294 
64295 
64296 
64297 
64298 
64299 
64300 
64301 
64302 
64303 
64304 
64305 
64306 
64307 
64308 
64309 
64310 
6431 1 
6431 2 
6431 3 
6431 4 
6431 5 
6431 6 
6431 7 
64318 
6431 9 
64320 
64321 
64322 
64323 
64324 
64325 
64326 

Footage 

30-40 
40-50 
50-60 
60-70 
70-80 
80-90 
90-100 
00-110 
10-120 
20-1 30 
30-1 40 
40-150 
50-1 60 
60-1 70 
70-1 80 
80-190 
90-200 
00-210 
10-220 

220-230 
230-240 
240-250 
250-260 
260-270 
270-280 
280-290 
290-300 
300-310 
310-320 
320-330 
330-340 
340-350 
350-360 
360-371 

G S p l i t  
% Mo 

N.O. 
0.007 
0.003 
0.037 
0.006 
0.009 
0.012 
0.001 
0.006 
0.300 
0.018 
0.003 
0.008 
0.010 
0.109 
0.012 
0.016 
0.022 
0.011 
0.007 
0.038 
0.041 
0.012 
0.035 
0.015 
0.013 
0.011 
0.009 
0.019 
0.015 
0.016 
0.030 
0.074 
0.010 

H S p l i t  
% Mo 

N.D. 
0.007 
0.003 
0.035 
0.006 
0.009 
0.012 
0.001 
0.007 
0.297 
0.018 
0.003 
0.008 
0.010 
0.115 
0.014 
0.016 
0.022 
0.011 
0.007 
0.035 
0.042 
0.012 
0.035 
0.015 
0,014 
0.011 
0.009 
0.019 
0.014 
0.016 
0.030 
0.074 
0.010 

ESH/mt 
December 6 ,  1979 



ADANAC ORILL CORE ASSAYS 

I G S p l i t  

Hole No. PDL T-2 

H S p l i t  

Sample Footage %Mo 

64058 
64059 
64060 
64061 
64062 
64063 

% Mo 

190-200 
200-21 0 
210-220 

ESH/mt 
December 6 ,  1979 

0.031 I 0.031 
0.021 0.021 
0.016 0.016 






