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SECTION 1.0 - INTRODUCTION 

w 

Hat Creek  Valley has a highly  developed drainage system  comprised o f  

creeks, lakes, ponds and groundwater  flow. The principle creeks  flowing 
through the deposit ,which  may influence coal mining are Hat Creek, 
Medicine Creek, Houth  Creek  and  Finney  Creek. There are about 80 small 
lakes  and  ponds  associated with slide debris  and till  to the west side 
of the Hat Creek Va- ley. To the east of the valley where gravels 
predominate, there are  relatively fewer lakes  and  ponds. The study  of 
groundwater movement "n the Hat Creek  Valley  particularly in the No. 1 
Deposit, and  its effect on slope stability o f  the  proposed 2000 MW pit 
and  of the waste dumps was initiated by Golder Associates in 1976. 

These studies continued  during 1977,  1978 and 1979 programs, with  more 
detailed  pumping tests to characterize the drainabi 1 ity o f  various 
stratigraphic  horizons  and  materials  encountered in the course of pit 
development. 

In order to study t.he pattern o f  groundwater flow through  various 
stratigraphical  units!  piezometers  were  installed in boreholes  drilled 
for exploration, geotechnical or hydrological  studies. 

The piezometers were extended to various  depths to monitor the flow 
through one or more  stratigraphical  horizons. 

CR13 

Pump tests in specially  drilled  holes were monitored by observation 
wells to determine the  drainability  of  the material  and  provide  informa- 
tion on dewatering  and  depressurization for geotechnical  stabiltiy in 
the pits. 
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This report summarizes the   sur face  and subsurface  hydrology o f  Hat Creek 
Val ley  based on B. C .  Hydro's  Consultants  reports and r e a s s e s s e s   i t s  
impact on the  mine dra.inage  system. 
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SECTION 2.0 - HYDROGEOLOGY OF THE HAT CREEK VALLEY 

2 . 1  METHOD OF STUDY 

Under the  geohydrology  program  the  fo l lowing  short   and  long  term  hydro- 

l o g i c a l   t e s t i n g  and m o n i t o r i n g   p l a n s  were l a i d   o u t :  

1. I n s t a l l a t i o n   o f   p i e z o m e t e r s   i n   t h e   h y d r o l o g i c a l ,   g e o t e c h n i c a l  and 

e x p l o r a t i o n   h o l e s   d r i l l e d   u n d e r  3A, 38 and 3C programs,  and 

mon i to r i ng   t he   wa te r   l eve l s   ove r   nex t  f e w   y e a r s   u n t i l   s t a b i l i z a t i o n  

o c c u r e d .   T h i s   p r o v i d e d   t h e   p a t t e r n   o f   g r o u n d w a t e r   f l o w   i n   t h e   H a t  

Creek  Val ley.  

2. F a l l i n g  head  tests. i n   t h e   p i e z o m e t e r s   t o   a s s e s s   t h e   p e r m e a b i l i t y   o f  

r e p r e s e n t a t i v e   m a t e r i a l s .  

3. Pumping t e s t   e x e c u t i o n  t o  a s s e s s   t h e   d r a i n a b i l i t y   o f   t h e   m a t e r i a l  

i n   t h e  proposed p i t   v i s  a v i s   dewa te r ing  and d e p r e s s u r i z a t i o n   f o r  

embankment s t a b i  1 ty. 

( a )   P i e z o m e t e r   I n s t a l l a t i o n s  

Since  1976,  over 227 piezometers o f  pneumatic  and  standpipe  type 

were i n s t a l l e d   i n  137   bo reho les   un i fo rm ly   d i s t r i bu ted   t h roughou t  

t h e   d e p o s i t .  As 3 measure o f   i n   s i t u   p e r m e a b i l i t y ,   ' f a l l i n g  head' 

t e s t s  were  conduc.ted i n  some o f   the   p iezometers .  All p iezomet r i c  

l e v e l s  have  been  mon i to red   con t inuous ly   over   the   las t   f i ve   years .  
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Based  on these   s tud ies   t he   f o l l ow ing   b road   conc lus ions   a re  drawn 

(Golder  Assoc.  1979): 
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1. The h y d r a u l i c   c o n d u c t i v i t i e s   o f   t h e   v a r i o u s   l i t h o l o g i c   u n i t s  

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

changes w i th - i n   f o rma t ions  and p o s s i b l y   t o   s t r u c t u r a l   f e a t u r e s  

such as fault,s  and j o i n t s .  

2. The p i e z o m e t r i c   h e i g h t s   r e f l e c t   t h e   s e a s o n a l   v a r i a t i o n   o f  

w a t e r   t a b l e s   d u r i n g   t h e  Fa1 1 and Spr ing  depending on t h e  

p e r m e a b i l i t y   o f   t h e   r o c k s .  

3. Such p iezometr ic   responses  are common t o  more  permeable 

s u r f i c i a l   m a t e r i a l s  as w e l l  as t o   t h e  much less  permeable 

bedrock. 

(b) Pump T e s t  

To date,  a t o t a l   o f  13 pumping t e s t s  have  been c a r r i e d   o u t  

(F ig .  1). Seven o f   t hese   were   t o   de te rm ine   t he   hyd rau l i c  

c o n d u c t i v i t y   ( a  measure o f  p e r m e a b i l i t y )  and c o - e f f i c i e n t   o f  

c o n s o l i d a t i o n   ( a  lneasure o f   d e p r e s s u r i z a b i l i t y )   o f   v a r i o u s   b e d r o c k  

l i t h o l o g i c   u n i t s .  The r e m a i n i n g   s i x  pump t e s t s  were c a r r i e d   o u t   i n  

1981 i n   c o n j u n c t i o n   w i t h  "The Hat  Creek  Construct ion  Water  Supply" 

study. A b r i e f  summary o f   t h e   r e s u l t s   i n  each l i t h o l o g i c   u n i t  

t e s t e d   f o l l o w s  arid t h e   d a t a   f o r   a l l  pump t e s t s   i s  summarized i n  

Table 1. 

(i) Hat  Creek  Coal  Formation 

A. A Zone Coal 

CR13 

Pump t e ! j t  W78-2 l o c a t e d   i n  RH 78-75 a t   t h e   c e n t r e   o f   t h e  

depos i t   sou theas t   o f   T rench A was u t i l i z e d   t o   t e s t   t h e  

p e r m e a b i l i t y   o f  A zone c o a l .  The i n i t i a l  pumping r a t e   o f  
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0 . 1  U s  had t o  be  reduced t o  0.03 U s  b e f o r e   s t a b i l i z a -  

t i o n   o c c u r r e d .  The es t imated  average  hydrau l i c  

c o n d u c t i v i t y  i s  3 x lo-' m/s. 

6. D Zone Coal 

Pump t e s t  W77-1 was c a r r i e d   o u t   i n  RH 78-67 l o c a t e d  

southwest   o f   Trench A. Low y ie lds  f rom  constant   pumping 

r e s u l t e d   i n  a b a i l i n g  method  being  adopted. A very   low 

h y d r a u l i c   c o n d u c t i v i t y   o f  6 x m/s was recorded. 

P iezometxrs   ind ica te  a p i e z o m e t r i c   s u r f a c e   t o  be approx i -  

mate ly  50 m be low  g round  sur face .   Ver t i ca l   hydrau l i c  

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

h a l f   o f  D zone (03 - 0,) f rom  the  Upper D zone (0, - D2) 
and  f rom  the  Coldwater  Format ion,   under ly ing  the D zone 

coa l .  

(ii) Medicine  Creek  Formation 

The s i l t s tone -c lays tone   un i t   ove r l y ing   t he   Ha t   C reek   Coa l  

Format ion was  pump t e s t e d   i n  two  loca t ions .  Pump t e s t  W76-1 

i n  RH 76-19 l o c a t e d   i n   t h e   s o u t h   p a r t   o f   t h e   p i t ,  showed ve ry  

l ow   pe rmeab i l i t y .  An i n i t i a l  pumping r a t e  of 1 gpm had t o  be 

reduced t o  0.10 gpm a f t e r   t h e  f i r s t  day. A second pump 

t e s t  W77-4 i n  RH 78-70 l o c a t e d   t o   t h e   e a s t   o f   t h e   F i n n e y   f a u l t  

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

c o n d u c t i v i t y   o f  4 x m/s. 

(iii) Coldwater  Formation 

CR13 

Pump t e s t  W7'7-2 was conducted i n   h o l e  RH 77-59. Two p rev ious  

a t t e m p t s   t o   d r i l l  pump w e l l s   f o r   t h i s   t e s t  had t o  be 

abandonned (due t o   c a v i n g  and  squeezing  o f   the  ho les.  
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1 
Extremely  low  f lows  were  apparent  and  consequently a b a i l i n g  

method was adopted. An a v e r a g e   h y d r a u l i c   c o n d u c t i v i t y   v a l u e  

o f  5  x lo - ' *  m/s  was c a l c u l a t e d   f o r   t h i s   u n i t .  A second pump 

t e s t  W78-1 i n  RH 78-77 y i e l d e d   s i m i l a r   r e s u l t s .  

( i v )   S u r f i c i a l s  

Pump t e s t  W77-3  was c a r r i e d   o u t   i n  RH 77-58 c l o s e   t o   t h e  

l o c a t i o n   o f  W76-1.  To c o n f i r m  a 10 m th i ck   semi -con f ined  

a q u i f e r ,  a 33-day t e s t   u s i n g  a submersible pump a t  a pumping 

r a t e   o f  1.9 %/s was c a r r i e d   o u t .   T h i s   y i e l d e d  a h y d r a u l i c  

c o n d u c t i v i t y   o f  4 x m/s fo r   the   sed iments .  

It i s  ev iden . t   f r om  these   l ow   hyd rau l i c   conduc t i v i t i es   i n   t he  

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

will b e   r e s t r i c t e d  and v e r y   l i m i t e d .  

2.2 GROUNDWATER FLOW  PATTERNS I N  HAT CREEK VALLEY 

The groundwater  regime i n   t h e  upper  Hat  Creek  Val ley i s   c h a r a c t e r i z e d   b y  

recharge i n   t h e   u p l a n d s ,   g e n e r a l l y  above E l .  1300 m and  discharge i n   t h e  

va l ley   bo t tom.  The recharge  zones i s  assumed to   ex tend   app rox ima te l y  

2 km towards Hat  Creek f rom a groundwater   d iv ide i n  the upland areas on 

b o t h   s i d e s   o f   t h e   v a l l e y .  Between 7 and  13 p e r c e n t   o f   t h e  mean annual 

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

sediments t o   t h e   g r o u n d w a t e r   t a b l e   i n   v o l c a n i c ,   g r a n o d i o r i t e   o r   l i m e -  

s tone   bed rock .   Mos t   o f   t he   g roundwate r   f l ow   occu rs   t h rough   su r f i c i a l  

depos i t s ,   wh i l e   l ess   t han  2 p e r c e n t   o f   t h e   t o t a l   g r o u n d w a t e r   f l o w s  

through  bedrock  and  c la.st ic  sediments.  

C R 1 3  

In t h e   v i c i n i t y   o f   t h e   p i t ,   f l o w   t o w a r d s   t h e   v a l l e y   o c c u r s   i n  an east -  

w e s t   d i r e c t i o n ,   g e n e r a l l y   f o l l o w i n g   t h e   d i p   o f   t o p o g r a p h y   ( F i g .  2) .  
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(a)  Bedrock  Flows 

Flow  systems in   t he   l ow   pe rmeab i l i t y   bed rock   a re   ex t reme ly   comp lex  

and t h e   q u a n t i t y   o f   f l o w  and p i e z o m e t r i c  head d i s t r i b u t i o n   a r e  

c o n t r o l l e d   b y   t h e   h y d r a u l i c   c o n d u c t i v i t i e s   o f   t h e   r o c k s  and 

t e c t o n i c   f e a t u r e s .   F i g .  3 shows p i e z o m e t r i c   c o n t o u r s   i n   r e l a t i o n  

t o   t h e   t e c t o n i c   f e a t u r e s .  

The f l o w   p a t t e r n   t h r o u g h   t h e s e   r o c k s   i n   t h e   n o r t h  and south   sec tor  

o f   t h e   p i t   a r e   i l l u s t r a t e d   i n   F i g .  3 and 4, r e s p e c t i v e l y .  

Sec t i on  A-A,  i n   t l i e   n o r t h e a s t   s e c t o r   ( F i g .  4) shows the  groundwater 

f l o w i n g   a l m o s t   v e r t i c a l l y  upwards i n t o   t h e   s u r f i c i a l s ,  where t h e  

f l o w  becomes ho r i zon ta l .   On ly  a smal l  component o f   t h e   f l o w   i s  

d i rec ted   towards  IHat Creek. 

Sec t i on  B-B (Fig. 4) shows t h e   f l o w  o f  groundwater i n   t h e  Houth 

Meadows a rea ,   no r thwes t   o f   t he   p i t .   He re   t he   g roundwate r   f l ows  

f rom  the   va l ley   s ides   towards   d ischarge zones i n   t h e   c e n t r e   o f   t h e  

v a l l e y .  The groundwater   tab le  approaches  the  ground  sur face i n   t h e  

c e n t r a l   e a s t e r n   p a r t   o f   t h e   v a l l e y   ( F i g .  3). The discharge o f  

groundwater i s  e i t h e r   t o  Houth  Creek or   eastwards  through  l imestone 

bedrock   and  low  permeab i l i t y   sur f i c ia l   sed iments .  

The presence o f   w h i t e  powdery   evapor i te   sa l t  seen a l o n g   t h e  

sou the rn   s ide   o f   t he   Hou th  Meadows and  around  Houth  Lake  indicates 

the  groundwater  d ischarge zone. The seepage r a t e s   a r e   e s t i m a t e d   t o  

be  approximately 1 O " j  m3/s per   met re   a long  the   leng th   o f   the  

v a l l e y .  

C R 1 3  

The seepage ra tes   a re   cons iderab ly   lower   (about  m3/s p e r  

metre) i n   t h e   s o u t h e r n   s i d e   o f   t h e  meadows, consequent ly   the   ra te  

o f   d e p o s i t i o n   o f   s a l t   i s   h i g h e r   i n   t h e s e   a r e a s .  
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In the  southern section of  the pit  (Fig. 5), the  flow of  ground- 
water  shows a  very different pattern. In this section  groundwater 
flows up from  the  Coldwater Formation  through the  Hat Creek  Coal 
Formation and  horizontally  through the Medicine  Creek  Formation  to 
the  centre  of  the valley.  Where  intersected by faults the  ground- 
water  flows up to the  surficials and  then  horizontally  to the  lower 
gradient. The f b w  patterns  have  indicated  a  downward  piezometric 
gradient in the  centre  of  the valley diverting  the  groundwater away 
from the  Hat  Creek and down  the valley. 

In the general  v.icinity of Houth  Meadows recharge  of  groundwater 
occurs via  a  limestone unit (Marble  Canyon Formation). A ground- 
water  divide is located  north of Houth  Meadows. South  of  this 
divide  groundwater  flows eastward  through cracks,  fissures and 
solution  cavities in the  competent  limestone and  low permeability 
surficial sediments  discharging into  Houth Creek  or in the form of 
seeps  creating swampy  areas. 

High seepage  rates in the  limestone to the north  of  Houth  Meadows 
m3/s create  the swampy areas  which persist year round  and 

contribute to the base  level flow  of Houth  Creek. 

Low seepage rate!;  in southern Houth Meadows  allow  water to be 
evaporated, leaving only the concentrated salt deposits. 

Consequently  the southern  arm of Houth Creek dries up every  year. 

North of  the  divide,  groundwater  flows through the limestone  unit 
and  is  intercepted by the surficial sediment aquifer  system of  the 
valley  bottom. This  system  conveys  the  groundwater to  the east and 
eventually  to  Hat  Creek. 

Except for  the  northeast  corner  of the  pit  and the valley bottom, 
average vertical  hydraulic  gradients (a measure of vertical 
conductivity) for  the bedrock units are  low, less  than 0.10, and 

CR13 2 - 6  



t h e   v e r t i c a l   p i e z o m e t r i c   l e v e l s   a r e   c l o s e   t o   h y d r o s t a t i c   l e v e l   a t  

t h a t   p o i n t .   T h i s   i n d i c a t e s   t h a t   t h e r e  i s  v e r y   l i t t l e   v e r t i c a l   f l o w  

o f  groundwater  wit,hin  the  area. 

(b)   F low  Pat terns i n   S u r f i c i a l s  

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

98   pe rcen t   o f   t he   t o ta l   g roundwate r   f l ow  (5 x  m3/s per   metre 

a l o n g   l e n g t h   o f   v a l l e y )   i n   t h e   H a t   C r e e k   V a l l e y ,   i n c o n s i s t e n c i e s  

and l o c a l   p a t t e r n s   a r e   c o n t r o l l e d   b y   t h e   v a r i a t i o n   i n   t h e   m a t e r i a l  

o f   t h e   s u r f i c i a l s .  

The pre-min ing wat,er t a b l e   f o l l o w s   t h e   t o p o g r a p h y  and i s   a t   o r   n e a r  

the   su r face   i n   t he   Ha t   C reek   Va l l ey   bo t tom.  However,  due t o   t h e  

vary ing   th ickness(es  and p e r m e a b i l i t i e s   o f   s u r f i c i a l   m a t e r i a l s   t h e  

w a t e r   t a b l e   i n   p l a c e s  i s  above  ground  level i n   t h e   w e s t e r n   s e c t o r  

and  below  (up t o  1.00 m) i n   t h e   e a s t e r n   s e c t o r .  

S u r f i c i a l   m a t e r i a l   t h i c k e n s   e a s t w a r d  and v a r i e s   f r o m   s l i d e   d e b r i s ,  

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

and f i n e  sands i n   t h e   e a s t e r n   a r e a s .  

The t h i c k e r   s u r f i c : i a l s   t o   t h e   e a s t  have a modera te ly   h igh   hydrau l i c  

c o n d u c t i v i t y  and .are consequent ly   be t te r   d ra ined.  The groundwater 

d i s c h a r g e s   t h r o u g l i   t h e   s u r f i c i a l s   i n t o   H a t  Creek. I n   t h e   w e s t e r n  

sec to r ,   t he   g roundwate r   f l ow   th rough   the   g lac io f l uv ia l   sed imen ts  

a r e   i n t e r r u p t e d  due t o   t h e   p r e s e n c e   o f   t h i n   i n t e r l a y e r e d  till. The 

r e s u l t i n g   p o o r   d , r a i n a g e   f i n d s   s u r f a c e   e x p r e s s i o n   i n   s p r i n g s  an 

seeps.  The  presence o f   t h e  ti 11 a l s o   t e n d s   t o   d e v e l o p  a c o n f i n e d  

a q u i f e r   b u i l d i n g  IJP h igh   p ressure  and l a r g e  volume of   groundwater .  

I n   t h e   s o u t h w e s t e r n   s e c t o r ,  RH 76-16  and RH 76-18 a t  a d e p t h   o f  

24.5 in encountered up t o  50 gpm w a t e r   d u r i n g   d r i  11 ing.   High 

pressures  and  unusual ly  large  volumes  of   groundwater  f low  suggest 
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t h a t   t h i s  anomal1.y i s   h i g h l y   l o c a l i z e d  and i s   c o n f i n e d   e i t h e r   b y  

f a u l t i n g   o r / a n d   i m p e r v i o u s  till in te rbeds .  

(i) A q u i f e r s  

Three  main  acqui fer   systems  ex is t  i n  Hat  Creek  Val ley.  A 

d i s c o n t i n u o u s   a l l u v i a l   H a t   C r e e k   V a l l e y   a c q u i f e r   e x i s t s   a l o n g  

Hat   Creek ,   wh i le   the  second, Deep V a l l e y   a q u i f e r   s y s t e m   e x i s t s  

i n   t h e   n o r t h e a s t e r n   a r e a   o f   t h e   p i t .  The t h i r d ,   M a r b l e  Canyon 

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

the  Marb le C:anyon Formation i n   t h e   n o r t h e r n   s e c t o r   o f   t h e  

Val l e y .  

A.  Hat   Creek   Va l ley   Aqu i fe r  

Th is   aqu i fe r   under l i es   t he   p resen t   Ha t   C reek .  Due t o   t h e  

downward p i e z o m e t r i c   g r a d i e n t   i n   t h e   u p p e r   s e c t i o n   o f   H a t  

Creek,  the a1 l u v i a l   a q u i f e r   i s   r e c h a r g e d   b y   H a t   C r e e k .  

Progress ing  nor thwards  a long  Hat   Creek,   the  p iezometr ic  

g rad ien t   reve rses  and i n  areas  where  the  a l luv ium i s  

absent  groundwater  d ischarges  into  Hat  Creek. However, 

where a l l u v i u m   e x i s t s   t h e   s y s t e m   i s  somewhat more 

complex. I n  genera l ,  w a t e r  d ischarges  through t h e  

a l l u v i u m   a q u i f e r   i n t o   H a t  Creek w i t h  some loca l i zed   a reas  

where the   c reek   recharges   t he   aqu i fe r .  

V a r i o u s   l o c a l   f l o w   p a t t e r n s  and  independent  catchment 

b a s i n s   e x i s t  i n  the  Hat   Creek  Val ley  bot tom.  Smal l   lakes 

and  ponds w i th   imperv ious  basements  and h igh  concentra-  

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

su r face  and  groundwater  suggest  indiv idual   catchment 

bas ins.  
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I n  a reas   w i th  more impervious  basements,  the  surface 

ou t le ts   a re   ev idence  o f   d ischarge  reg ions .   Houth  Meadows 

i s  a good  example w i t h  i t s  s a l t   d e p o s i t s  and swampy 

areas. 

E. Deep Va' l ley  Aqui fer  

A second a q u i f e r   s y s t e m   e x i s t s   i n   t h e   n o r t h e a s t e r n   a r e a  

o f   t h e   p i t .  Perhaps  formed  by a p r e - g l a c i a l   c h a n n e l   t h i s  

nor thward   d ipp ing  deep "Val   ley   aqui fer"   system  extends 

n o r t h   s o u t h   w i t h   i t s   c e n t e r l i n e  on t h e  99500 (approx i -  

mat ley)   eas t   co-ord ina te  and  reaches maximum w i d t h  o f  

approx imate ly  600 m (Fig.  1). The a q u i f e r   c o n s i s t s   o f  

a l l uv ium  f rom a p r e - g l a c i a l   s t r e a m   o r   g l a c i a l   m e l t w a t e r  

channel  and has a maximum t h i c k n e s s   o f  250 m a t   t h e  

no r the rn   pe r ime te r  o f  t h e   p i t .  The average  th ickness o f  

the   aqu i fe r   be low  the   834 m e l e v a t i o n   o f   t h e   w a t e r   t a b l e  

i s  100 m. The w a t e r   t a b l e   i n   h o l e  RH 78-870  and t h e  

r e c e n t   h y d r o l o g i c   h o l e  82-102  remained  unchanged, a t  

110 m depth  or   855.4 m e l e v a t i o n .  The t h i c k n e s s   o f   t h e  

aqu i fe r   appears   t o  be  182.0 m. W h i l e   d r i l l i n g   h o l e  

RH 102 a f l o w   o f   c o l d  gas was d e t e c t e d .   F i e l d   t e s t s  

i n d i c a t e d   t h e   p r e s e n c e   o f  C02 i n   t h e  gas. F u r t h e r  

i n v e s t i g a t i o n s   r e g a r d i n g  t h e  composi t ion,  temperature 

ranges  and  gas  f low  rates  are  being  conducted. 

The hyc l rau l i c   g rad ien t  o f  t h i s   a q u i f e r   i n   t h e   n o r t h  

i nd i ca tes   t ha t   t he   g roundwate r   d i scha rge   occu rs   t h rough  

t h e   a l l u v i u m   i n t o   H a t   C r e e k   ( F i g .  1). Suggest ions   tha t  

Ha t   C reek   recharges   t h i s   " va l l ey   aqu i fe r "   a re   no t  

suppor ted   by   hyd ro log i c   p ro jec t i ons .  

Groundwater   f lowing down from  the  eastern  s lopes  and 

seepage losses  f rom  Harry   Creek,   which  dra ins  the  eastern 
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up lands ,   recharge   t h i s  deep " v a l l e y   a q u i f e r " .  Due t o   t h e  

w a t e r   l o s s e s   t o   t h e   v a l l e y   a q u i f e r   s y s t e m ,   t h e   l o w e r  

po r t i ons   o f   Ha r ry   C reek   d ry  up d u r i n g   t h e  summer months. 

A l t h o u g h   t h e   v e r t i c a l   h y d r a u l i c   g r a d i e n t   i n   t h e   b e d r o c k  

u n d e r l y i n g   t h   a l l u v i u m   r e a c h e s   v a l u e s   o f  0.6, t he   l ow  

v e r t i c a l   h y d r a u l i c   c o n d u c t i v i t y  m/s) renders   t he  

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

Two d r i l l h o l e s   i n   t h e   c e n t e r   o f   t h e  deep v a l l e y ,  

OH 78-2614 and RH 78-879 show the  average  hydraul ic  

c o n d u c t i v i t y   f o r   t h e   s a t u r a t e d  zone o f   t h i s   a q u i f e r   t o  be 

m / s  wi th   co r respond ing   g roundwate r   f l ow   o f  

6 x lo-?. m/s ac ross   t he   va l l ey .   Th i s   aqu i fe r   sys tem may 

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

C. Marble Canyon V a l l e y   A q u i f e r  

A t h i r d   a q u i f e r ,   " M a r b l e  Canyon Va l l ey "  was recognized 

w h i l e   d r i l l i n g   f o r   p o t a b l e  and  concrete  batch ing  water  

supp ly   under   t he   Hydro log i ca l   I nves t i ga t i on   P rog ram  o f  

1981. 

T h r e e   p o t e n t i a l   a q u i f e r s   w e r e   e n c o u n t e r e d   d u r i n g   d r i l l i n g  

beyond t.he no r the rn  limits o f  t h e  2240 MW 35-year p i t ,  at 

t h e   e a s t e r n  limit o f   M a r b l e  Canyon. Three  holes Owl, OW2 

and OW3 (F ig.  1) pene t ra ted   t he   sha l l ow   upper   aqu i fe r  

between 20 and 26 m depth. The same a q u i f e r  was i n t e r -  

s e c t e d   a t  a shal lower   depth i n  OW5 (F ig.  l), e a s t   o f   H a t  

Creek. A second,  deeper,  gravelly  coarse  sand  zone was 

i n t e r s e c : t e d   a t  a d e p t h   o f  30 t o  32.6 m by OW2 on ly .  The 

t h i r d   p o t e n t i a l   a q u i f e r  was i n t e r s e c t e d   a t  a dep th   o f  50 

t o  55 m by Owl. 
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Observa1,ion w e l l ,  OW4 (F ig .  l), a t   t h e   j u n c t i o n   o f   H o u t h  

Creek  and  Hat  Creek,  penetrated a t h i c k  sequence o f   s i l t y  

c l a y s   o v e r l y i n g  an a r t e s i a n  sand  and  gravel   aqui fer  

between 67.4 and 110.4 m depth. The h i g h   r a t e   o f   f l o w ,  

237 U.S. gpm, and t h e   h y d r a u l i c  head o f  3 t o  4 m ,  

appeared t o  be  capable o f  mee t ing   t he   requ i red   wa te r  

s u p p l y ,   h o w e v e r ,   s t a b i l i z a t i o n   d i d   n o t   o c c u r   d u r i n g  

pumping., i n d i c a t i n g   s l o w   r e c o v e r y .  

H y d r o l o g i c a l   I n v e s t i g a t i o n  1982 was p lanned   to   de te rm ine  

whe the r   t h i s   aqu i fe r   sys tem was r e l a t e d   t o   H a t  Creek 

a q u i f e r   o r   t o   M a r b l e  Canyon  system. I n d i c a t i o n s   a r e  more 

i n   f a v o u r   o f   t h e   l a t t e r .   T h i s   i n v e s t i g a t i o n  was 

cance l l ed  due t o   b u d g e t r y   c o n s t r a i n t s .  

(ii) A r t e s i a n  Zones - 

I n  course o f  d r i l l i n g  programs  and  by  surface  observat ions,  

f o u r   h i g h l y   l o c a l i z e d   a r t e s i a n   a r e a s   ( F i g .  1) were  found t o  

e x i s t   i n   H a t  Creek. 

I n  DDH 78-24.6 l o c a t e d   a t   t h e   s o u t h e r n   p e r i p h e r y   o f  2240 MW 

p i t ,   t h e   p i , e z o m e t r i c  water  l e v e l  i s  higher than the  ground 

e l e v a t i o n   o f  994.1 m. Over t h e   l a s t   f o u r   y e a r s ,   t h e   w a t e r  

t a b l e  has  been cons tan t l y   dec reas ing   and   cu r ren t   obse rva t i ons  

o f  1982 show t h e   w a t e r   t a b l e   t o  be a t  990.25 m, which i s  below 

the  ground  e levat ion.   Th is  may i n d i c a t e   v e r y   s l o w  permea- 

b i l i t y .  The i n d i c a t e d   a r t e s i a n   c o n d i t i o n  may have  been a 

temporary phenomenon. 

C R 1 3  

Borehole 78-1346, t o   t h e   e a s t  of t h e   p r o p o s e d   p i t ,   d i d   i n d i c a t e  

a r t e s i a n   c o n d i t i o n s ,   b u t   o b e r v a t i o n   o v e r   t h e  number o f   y e a r s  

have i n d i c a t e d   c o n s t a n t   l o w e r i n g   o f   w a t e r   t a b l e .  
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A t h i r d   a r t e s i a n  zone was i n d i c a t e d   i n   t h e   v i c i n i t y   o f  

RH 78-859, i n   t he   l ower   Med ic ine   C reek   Va l l ey .  

The f o u r t h  and the  most   pronounced  ar tes ian  condi t ion i s  

ind ica ted   a round RH 77-52  and RH 77-61A i n  Dry Lake  Area. The 

f l o w  o f  a r t e s i a n   w a t e r   i s   c o n t i n u o u s .   T h i s   r e g i o n   i s   t o p o -  

graphica l ly   low  surrounded  by  bedrock o f  l ow   hyd rau l i c  

c o n d u c t i v i t y  and over la in   by  about  55 m o f  h ighly  permeable 

unconsol idated  burn zone sediments. The base o f   t h i s   b u r n  

zone m a t e r i a l   i s  50 m be low  the   l eve l   o f   Ha t  Creek. The 

groundwater i s  e x t r e m e l y   s a l i n e   s u g g e s t i n g   v e r y   l i t t l e   f l o w  

be low  the   leve l   o f   Hat   Creek .   However ,   equa l   po ten t ia l   l i nes  

a round   the   a rea   i nd i ca te   t ha t   t he re   i s   subs tan t i a l   f l ow   beyond  

t h e   c a p a c i t y   o f   e v a p o r a t i o n ,  and, t he re fo re ,  a goundwater 

channel  must e x i s t   j u s t  be low  the  water   tab le.  

I n   h o l e  DOH 76-150 d r i l l e d   e a r l i e r   i n   t h e   v i c i n i t y   o f  Dry 

Lake,   the   p iezomet r ic   leve l  showed an ex t remely   low  hydrau l i c  

head o f  797 m (793.5 m i n  1982)  which i s  c o n s i s t e n t   w i t h  

subsequent  observations i n  RH 77-61A and fo l l ows   t he  same 

general   t rend. The shape o f  t he   p iezomet r i c   su r face  i s  

i n d i c a t i v e  0.F a h igh l y   l oca l i zed   g roundwate r   s ink  where  water 

f lows downwavds i n t o  a more permeable  zone,  only t o   f l o w   o u t  

again v i a  an underground channel. 

2 . 3  MODEL OF THE COAL B A S I N  

As a r e s u l t   o f  a1 1 the  work done by  Golders,   three  hydrogeologic   un i ts  

have  been i d e n t i f i e d   i n   t h e   v i c i n i t y   o f   t h e   p i t :  

CR13 

1. The s u r f i c i a l s .  

2. Coal. 

3. Clastic  sediments  above  and  below  the  coal 
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The s u r f i c i a l s   r e p r e s e n t   t h e   m a j o r   w a t e r   b e a r i n g   u n i t   w i t h  an  average 

h y d r a u l i c   c o n d u c t i v i t y  o f  m/s. The c o a l   u n i t  has h i g h l y   v a r i a b l e  

h y d r a u l i c   c o n d u c t i v i t i e s   a p p e a r i n g   t o  be  dependent  on  the  ash  content, 

c racks   and   f i ssu res ,   rank   and   t ex tu re .   Fa l l i ng   head   tes ts   i nd i ca te   t he  

c o a l   i n   t h e   l o w  ash B and D zones i s  up t o  f 

t han  A and C zones. 

'our  t imes more permeable 

There i s   l i t t l e   d i f f e r e n c e  b e t w e e n   t h e   h y d r a u l i c   c o n d u c t i v i t i e s   o f   t h e  

Medicine  Creek  Format ion  and  the  Coldwater  Format ion,   the  c last ic 

sediments  which l i e  above  and  below  the  coal. The average  hydrau l i c  

c o n d u c t i v i t y   f o r   t h e   v i r t u a l l y  impermeable  claystones,  sandstones, 

s i  1 tstones  and  conglomerates  of   these  format ions i s  5 x m/s. 

Recharging o f   t h e  more permeable  coal  beds i s  h inde red   by   t he   ove r l y ing  

and  under ly ing   imperv ious   beds   as   we l l  as t h e   i n t e r l a y e r e d   b e n t o n i t i c  

bands. The s y n c l i n a l   s t r u c t u r e  o f  the  Hat   Creek  bas in  wi th   Coldwater  

Format ion   abut t ing   aga ins t   the   Marb le  Canyon l i m e s t o n e   t o   t h e   n o r t h  

(F ig .  6) reduces  the  hazard o f  l a r g e   w a t e r   f l o w s   i n t o   t h e   c o a l .  
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SECTION 3.0 - MINE DRAINAGE SYSTEM 

To pr inc ipa l   sources   o f   water   e f fec t ing   the   p roposed  mine   deve lopment  

are:  

1. D i r e c t   p r e c i p i t a t i o n  and r u n o f f .  

2. Creeks  f lowing  through  the  mine  s i te .  

3. Surface  water i n   l a k e s  and Donds. 

4 .   Groundwater   f low  through  the  bedrocks,   jo in ts ,   fau l ts ,   c racks  and 

f i s s u r e s ,  and t h e   s u r f i c i a l s .  

5. Mine Waste Water - r u n o f f  and  leachate  f rom  coal   handl ing  areas,  

waste dumps e t c . ,  and r u n o f f  and  seepage from  coal  and  bedrock 

s t r a t a   w i t h i n   t h e  open p i t .  

S ince   de ta i l ed   d i scuss ion   o f   t hese   f ac to rs  has  been  presented i n  

Cominco-Monenco's  Report  on  Mine  Drainage,  only a b r i e f   r e f e r e n c e  will 

be made here. 

3 . 1  OIRECT PRECIPITATION AND RUNOFF 

Hat  Creek l i e s  i n  a semi a r i d  zone w i t h  an  average r a i n f a l l   o f  317 mm/y, 

o f   which  about   174 mm (55 p e r c e n t   o f   t o t a l )   i s   r e c e i v e d   i n   f o r m   o f   r a i n  

and t h e   r e s t   i n  snow. O f  t h i s ,   abou t  16 percent  i s  recorded as stream 

f l o w   i n   H a t  Creek ai: t h e   M i n e   S i t e ,   t h e   r e s t  i s  l o s t   t o  evapo- 

t r a n s p i r a t i o n  and to   subsu r face   runo f f .  
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Such  meager quant i t ies   o f   water   f low ing   th rough  Hat   Creek   can  be e a s i l y  

c o n t r o l l e d   o r   d i v e r t e d   f o r   p r a c t i c a l   m i n i n g   o p e r a t i o n .  

O f  the   severa l   c reeks   f low ing   th rough  the   Hat   Creek   Va l ley ,   the   p r inc i -  

p a l s  ones are  Hat  Creek,  Medicine  Creek,  Houth  Creek  and  Finney  Creek. 

There   l oca t i on  and  watersheds  are shown i n  F ig .  7. 

Hat   Creek  f lowing  through  the  proposed  mine i s  l i k e l y   t o  have  pronounced 

in f l uence   ove r   t he   deve lopmen t   o f   t he   p i t .  The mean f l o w   a t   t h e   l o w e r  

l e v e l ,   i n   t h e   p r o p o s e d  p i t ,  i s  0.72 m3/s and i n   t h e  summer months a f l o w  

as h i g h  as  14.64 m3/s has  been  recorded.  This  f low i s   r e l a t e d   t o   t h e  

spr ing   thaw and t h e  more c o n s t a n t   f l o w   d u r i n g   t h e   w i n t e r  months  stems 

from  ground  water. 

I n   t h e  Upper  Hat  Creek  Val ley.  Hat  Creek  discharges  water  into  the 

groundwater  system due! to   the   g roundwater   leve l   be ing   be low  the   Creek  

l e v e l .  Downstream, nea r   t he   p i t   a reas ,   wa te r   f rom  the   su r round ing  

s u r f i c i a l s   f l o w s   i n t o   t h e   C r e e k  - recharg ing  it. 

Finney  Creek, a t r i b u t a r y   o f   H a t   C r e e k  has i t s   o r i g i n  up i n  M t .  M a r t l e y  

and  passes  through  Finrrey  Lake, l y i n g  i n  t h e  western s e c t i o n  o f  t h e  p i t .  

It has  an  average  annual  discharge of   approx imate ly   0 .03 m3/s which i s  

about   4 .3   percent   o f   Hat   Creek   d ischarge.  

The o t h e r   c r e e k s   r e l a t e d   t o   t h e   g e n e r a l   h y d r o l o g i c a l  system,  and  having 

i n f l u e n c e   o v e r   t h e   p r o p o s e d   p i t   a r e  Anderson Creek, Ambusten  Creek  and 

Medicine  Creek. 
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They are  d iscussed i n   d e t a i  1 i n   t h e  Monenco Consu l tan ts   Pac i f i c   L td .  ' s 

"Report   on  Hat  Creek  Diversion  Study  1977",  B.C. Hydro 's   Repor t  

" D i v e r s i o n   o f   H a t  and  Finney  Creeks"  March  1978  and i n  "Report  on 1981 
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'I 

S i t e   I n v e s t i g a t i o n   f o r   H a t  and  Finney  Creek - D i v e r s i o n  and  Access Road" 

March 1982. 

3 .3  SURFACE WATER I N  LAKES AND PONDS 

Due t o   t h e   l o w   p e r m m b i l  i t y  o f   t he   ove rbu rden ,   cons i s t i ng   ma in l y  o f  

s l i d e   d e b r i s  and till, t h e r e   i s  an  abundance o f   l a k e s  and  ponds  on t h e  

west   s ide   o f   Hat   Creek   Va l ley   as  compared t o   t h e   e a s t   s i d e .  

These water masses,  appear t o  be   respons ib le   f o r   t he   deve lopmen t   o f  

a c t i v e  and i n a c t i v e   s l i d e s .  The b e n t o n i t i c   c l a y s  when s a t u r a t e d   l o s e  

t h e i r   s t r e n g t h   r e s u l t i n g   i n   f a i l u r e s .  

As a s t a b i l i z a t i o n  measure,  Aleece  Lake  and 6 1  o the r   l akes  and  ponds 

will be d r a i n e d   t o   r e d u c e   r e c h a r g e   o f   w a t e r   t o   t h e   s l i d e   a r e a   g r o u n d -  

water  system.  Finney  Lake  and 15 o ther   smal l  ponds l o c a t e d   i n  a more 

s tab le   a rea  will be  monitored  by  p iezometers  for   any change i n  ground- 

wa te r   cond i t i on   du r ing   m in ing .  

3 .4  GROUNDWATER 

Groundwater movement depends  on t h e  hydraul ic c h a r a c t e r i s t i c s  o f  the 

v a r i o u s   l i t h o l o g i c   u n i t s ,   t h e   e l e m e n t s  o f  t e c t o n i c s   l i k e   j o i n t s ,   c r a c k s ,  

f i s s u e s  and f a u l t s .  
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The s p e c i f i c   n a t u r e  o f  coa l ,  i t s  rank ,   ash   con ten t ,   th ickness ,   na ture  

and t y p e   o f   i n t e r l a y e r e d  wastebands, l a t e r a l   g r a d a t i o n   i n t o   c a r b o n a c e o u s  

sha le ,   e tc .   have  s ign i f i can t   in f luence  over   g roundwater  movement. 

I n d i v i d u a l   c o n d u c t i v i t i e s   t h r o u g h   v a r i o u s   l i t h o - u n i t s  has  been discussed 

i n   S e c t i o n  2.0. 

3 - 3  



Fig.  8 showing  northwest-southeast  and  northeast-southwest  cross- 

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

t h e   u l t i m a t e   3 5 - y e a r   p i t  and t h e   c r i t i c a l   e f f e c t  on the  waste dumps. 

3.5 MINE WASTE  WATER 

Runof f   f rom  coal   handl ing  areas,   waste dumps o f   s o r t e d   m a t e r i a l s   o f  

var ious  leachate  character ,   mine  serv ice  area  waste,   e tc .   character ize 

mine  waste  water. 

Seepage and runo f f   f r om  coa l  a n d   w a s t e   h o r i z o n s   w i t h i n   t h e   p i t  i s  

e x p e c t e d   t o   b e   s i m i l a r   t o   t h e   s t o c k p i l e  and dump e f f l u e n t s .  
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SECTION 4.0 - DRAINAGE OF THE MINE DEVELOPMENT 

For  safe  operation i n  the  pit  and for pit  slope  stability  which is 
directly  related to  the  surface  and  groundwater  movement pattern, a 
series  of  measures  are  proposed.  (Cominco-Monenco  Report  Vol. IV, Mine 
Drainage). These measures  continue  from  pre  production  stage  to  the 
final  stage. 

4.1 DIVERSION OF HAT CREEK AND FINNEY CREEK 

These creeks  located in the upper  valley  must  be  diverted  to  prevent 
flooding  of  the  excavation.  Extensive  studies  on  various  alternatives 
have  been  conducted by Monenco 1977, BCH-HEDD 1978 and 1982. It 
comprises  a  headworks  dam  with  a Canal  intake  and  an  emergency  spillway 
located  immediately  downstream of Anderson Creek; a  diversion  canal  on 
the  east  side  of the  Hat Creek Valley; a  buried  conduit  with  intake  and 
outlet  works to convey  the flows back  to  Hat  Creek. All seepage  and 
local  inflow  immediately  upstream  of the pit will be intercepted by a 
pit-rim dam,  spillway, pumphouse  and  pipeline  between  the  headworks  dam 
and  pit. 

The proposed  Finney  Creek  Canal will divert  Finney  Creek  flows  south 
along the  west side  of  the Hat Creek Valley and discharge to  the Hat 
Creek  Diversion  headworks pond. 
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Further  work  on  various  alternatives of Hat  Creek  Diversion is  being 
currently  undertaken by Golder  Associates. 
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4.2 PERIMETER DRAINAGE 

A network  of  open  per.imeter  drainage  ditches i s  envisaged   to   in te rcept  
small  amounts  of  local  surface  runoff. 

4.3 IN-PIT SURFACE A N D  GROUNDWATER DRAINAGE 

( a )   Su r face  Water  and  Seepage  Drainage 

Two l eve l s   o f   f l ov ,   a r e   an t i c ipa t ed  i n  t h e  open p i t :  

1. Runoff and  seepage  from surficial material  above the mine 
mouth (El .  895 m) which  i s  uncontaminated. 

2.  Runoff and  seepage from bedrock  (and  coal) .  

Runoff  from  above t h e  mine mouth w i  1 1  flow by g r a v i t y   t o  the  n o r t h  
end  of  the p i t  wliere i t  w i  11 be c o l l e c t e d  and d i scha rged   t o   s ed i -  
mentat ion  lagoons  to  the  north of the p i t .  

Runoffs  from s u r f i c i a l s  below t h e  mine mouth wi l l  be co l l ec t ed  by 
bench d ra ins  and  routed t o  small pump sumps. Once pumped t o  main 
sump they   wi l l  be d i r e c t e d   i n t o  a leachate  lagoon. 

Runoffs and seepage from coal and  bedrock s t r a t a  i n  the base of   the  
p i t   w i l l   d r a i n  by bench d r a i n s   t o  sumps loca ted   near   the  main p i t  
access .  

(b)  Groundwater D r a i n s  

A groundwater  withdrawal  program i s  planned t o  control  the  ground- 
w a t e r   e n t e r i n g   i n t o   t h e   p i t .  This program  comprises two s tages   of  
water we1 1 d r i  1 1 i ng. 
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1. Starting in year 5, two systems  of  wells should be drilled; 
25 wells  at 50 m depths within  the ultimate pit  perimeter, and 
10 to 15 extra perimeter wells  averaging 300 m depth. 

All wells  to be drilled 150 mm diameter and  cased. 

2. From year 10 through 15, 75 pairs of  wells,  one  shallow  at 
50 m and one deep at  300 m will be  drilled  beyond the 
projected  perimeter of  35-year pit. 

These  wells .are expected  to yield an average  of 0.017 m3/s o r  
1470 m3/d. Most  of this  well water will be coming  from 
surficials and  should  be of  suitable chemical  quality for 
discharge into Hat Creek. 

Where  the  water is pumped  from  coal or  clastic sedimentary 
rock, it  may not be suitable  for  direct  discharge into Hat 
Creek, and  may  have  to  be  treated before being  discharged. 

4.4 WASTE  DUMP  DRAINAGE 

CR13 

The  development of the two waste dumps:  Houth  Meadows  and  Medicine 
Creek has  been  discussed in detail  in Cominco-Monenco Report Vol. IV 
Section 3A. 
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SECTION 5.0 - SLIDE  AREAS  VIS A VIS  GROUNDWATER 

Stablization  of slide areas to a large measure, depends  on  preventing 
the surface water from recharging  the slide groundwater system and 
dewatering the groundwater. 

As mentioned earlier, it  is proposed to drain  approximately 62 small 
lakes  and  ponds in thl? western side  of  the  valley in the years prior  to 
coal  production. 

The dewatering o f  the groundwater will be effected by open  drain  system 
running  along the perimeter o f  the  possible slide zone. 

Provision has  been  made for installation o f  a 20 well system and  piping 
the water to appropriate water channels. 

A detailed  description  and layout this  drainage  system is described in 
Cominco-Monenco Report  Vol. IV, Section 3A. 
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SECTl.ON 6.0 - CONCLUSION 

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

S tud ies  and  Hat  Creek - Finney  Creek  Divers ion  Studies  suggest   that  

ne i ther   sur face   water   f low  th rough  the   Creeks ,  ponds  and  lakes,  nor  the 

groundwater  f low  through  the  subsurface  beds i s   l i k e l y   t o  cause  any 

ser ious  problem i n   p i t  development.  However  small  f lows  from  entrapped 

p o c k e t s   o f   w a t e r   w i t h i n   c o a l  beds  should  be  expected. 

The genera l   hydro logy o f  Upper   Hat   Creek  ind icates  that   the  Coldwater  

Format ion  and  the  Medic ine  Creek  Format ion  have  re la t ive ly   low permea- 

b i l i t i e s  as  compared .to coal  i n   t h e   H a t   C r e e k  Coal  Formation  and  the 

Kamloops V o l c a n i c s .   A l t h o u g h   t h e   g l a c i o   f l u v i a l  sands  and g r a v e l s   a r e  

p e r m e a b l e ,   t h e i r   c o n t i n u i t y   o v e r  any s i g n i f i c a n t   d i s t a n c e  has  been 

u n c e r t a i n   i n   s p i t e  o f  t h e   i n t e n s i v e   d r i l l i n g   u n d e r t a k e n   d u r i n g   e x p l o r a -  

t i o n  and  geotechnical  programs. 

Thus, t h e   h y d r o l o g i c a l   c h a r a c t e r i s t i c s   o f   t h e s e   m a j o r   r o c k   u n i t s  

compr i s ing   t he   Ha t   C reek   Bas in   a re   no t   l i ke l y   t o   cause  any  major  water 

seepage i n t o   t h e   p r o p o s e d   p i t .  

The boundary  fau l t   system  which  br ings  the  semi-permeable  Marb le Canyon 

Format ion  o f   Permian  Per iod i n   j u x t a p o s i t i o n   w i t h   t h e   i m p e r v i o u s  

Co ldwa te r   Fo rmat ion   o f   Te r t i a ry   Pe r iod   f o rms  a na tura l   imperv ious  

b u f f e r .  Any f l ows   f rom  the   no r th ,   t he re fo re ,  i s  h igh ly   improbab le .  

Wi th in   the   Hat   Creek  Elasin i t s e l f   t h e   h o r s t - g r a b e n   f a u l t   s y s t e m   b r i n g s  

the  over ly ing  imperv ious  Medic ine  Creek i n   c o n t a c t   w i t h   t h e   l e s s  

imperv ious  Hat   Creek  Coal   Format ion  obst ruct ing  the  f low  o f   groundwater .  

However, it i s   p o s s i b l e   t h a t   i n  a few  areas  t rapped  water  acqui fers may 

p r o v i d e   o u t b u r s t s   o f   w a t e r f l o w s ,   g r a d u a l l y   d i m i n i s h i n g   t o   d r y   c o n d i t i o n .  
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E x t e n s i v e   d r i l l i n g  and p iezomet r i c   s tud ies   w i th in   t he   Ha t   C reek   Bas in  

have n o t   i n d i c a t e d  any  major  water  f low  problems i n   t h e   p r o p o s e d   p i t .  

However, du r ing   t he   cou rse   o f   excava t ion   o f   T rench  D i n  1982 p o c k e t s   o f  

en t rapped   wa te r   w i th   va ry ing  pH values  were  encountered. The f l o w   o f  

these  waters   d imin ished  g radua l ly ,  none the   l ess ,   t hey   h inde red   t he  

movement and o p e r a t i o n   o f   r u b b e r - t i r e d   e q u i p m e n t .   I n   p l a n n i n g   t h e   h a u l  

r o a d s   w i t h i n   t h e   p i t ,  it i s   c r i t i c a l   t h a t   t h e   c l a y   s e c t i o n s  be e i t h e r  

c o v e r e d   w i t h   s u i t a b l e   m a t e r i a l   o r   a v o i d e d  i f  poss ib le .  

S t u d i e s   a r e   b e i n g   c o n t i n u e d   i n  1982 H y d r o l o g i c a l   p r o g r a m   t o   e s t a b l i s h  

and r e l a t e   t h e   v a r i o u s   a c q u i f e r  systems  present i n   t h e   B a s i n .  

C R 1 3  6 - 2  



BIBLIOGRAPHY 

Cominco-Monenco Joint Venture Report. 1979. Hat Creek Project Mining 
Feasibility Report. Vol. IV, Section 3A. 

Detailed Environmental  Studies. Hydrology, Drainage, Water Quality and 
Use.  Vol.  IV. 

Beak Consultants Ltd. 1 June 1978. 

Golder Associates Report No. 6. March 1977. Hat Creek Geotechnical 
Study. 

Golder Associates Final  Report. 1977/78. Preliminary Engineering 
Work - Geotechnical Study. Vol. 1 and 6. 

Golder Associates. January 1982. Hat Creek Construction Water Supply. 

Monenco Consultants Pacific Ltd. January 1977. Hat Creek Diversion 
Study. 

CR13 

Ground Water and Wells. 1975. Johnson Division VOP Inc. St. Paul 
Minnesota. 

- 1 -  



c 



Ground  water 
Recharge Ftnney  Lake 

Area i 1182.21~1)  

Hat  Creek 
(863 .21~1)  

I Ground water 

NATURAL  SCALE 

L E G E N D :  
Rocks  wtth  relatively  high  hydraulic  conducttvity 

\‘,, /’ ’,i (greater  thon IO” m/s.) 

Rocks  wlth relot’ively low hydraulic  conductlvity 
i - Surf lc ia l  sediments 

+ Low  rate of  groundwater  flow 

j ( less than IO” m / s  1 

e Hlgher  rote of groundwater f low 

(863.2m1 Approx. elevatton of water  surface 

“ -__-  Outltne of proposed pit 

B. C.  HYDRO 
HAT CREEK PROJECT 

SECTION THROUGH  VALLEY 
AT PROPOSED PIT 

FIGURE 2 

August 1982 Source: GOLDER ASSOCIATES 1978 









B.C. HYDRO 
HAT CREEK PROJECT 

FIGURE6 
Regional  Bedrock  Geology 

Hat  Creek  Valley 





Waste 

sw U 

Note : 
- P i t  is  shown os projected  in 1978. 
- Coldwoter  Formotion  has  subsequently  been  subdlvlded  into I . .  

Coldwoier Formotion , H o t  Creek Cool Formotion, and Medicine 
Creek Formation. 
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