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R e :  P r e l i m i n a r y  E v a l u a t i o n  of Red Bluf f  D i s p o s a l  
of E f f l u e n t  by I n f i l t r a t i o n  

A s  r e q u e s t e d  by M r .  P.N. Barda l  of t h e  Waste Management Branch, a review 
has been under taken  of t h e  p r o p o s a l  by Urban Systems L t d . ,  i n  which a 
p o t e n t i a l  sewage e f f l u e n t  i n f i l t r a t i o n  s i t e  h a s  been i d e n t i f i e d  i n  t h e  
area nor thwes t  of Red Bluf f  ( F i g u r e  1, D i s p o s a l  Opt ion  B l ) .  I n  conn- 
e c t i o n  w i t h  t h i s  review a n  a p p r a i s a l  h a s  been made of t h e  groundwater 
c o n d i t i o n s  . i n  t h i s  area based upon a n  o f f i c e  a n a l y s i s  of a v a i l a b l e  
g e o l o g i c  d a t a ,  w e l l  r e c o r d s  and a i r  photographs.  

I n f i l t r a t i o n  P r o p o s a l  

According t o  t h e  c o n s u l t a n t ' s  p r o p o s a l  t h e  p r e l i m i n a r y  d e s i g n  f o r  
w a s t e w a t e r  t r e a t m e n t  i n d i c a t e s  approximate ly  4.4 h e c t a r e s  (10.9 a c r e s )  
would b e  r e q u i r e d  f o r  i n f i l t r a t i o n  b a s i n s ,  assuming a long-term 
acceptance  r a t e  of 0.3 m3/m2/day ( 6 . 1  Igpm/f tZ/day) ,  based on an  
u l t i m a t e  d e s i g n  f low of 8800 m3/day (1319 Igpm). I n i t i a l  d e s i g n  
f lows  are e s t i m a t e d  a t  1800 m3/day (278 Igpm) . 
Groundwater Condi t ions  

The proposed d i s p o s a l  s i t e  i s  s i t u a t e d  on a r e c e n t  a l l u v i a l  terrace 
d e p o s i t  comprised mainly of sand and g r a v e l  (Learning and Armstrong, 
1969) .  The terrace is one of a series of terraces which occur  a l o n g  
t h e  east  bank of  t h e  Quesnel River n e a r  Quesne l .  The upper  p o r t i o n  
of t h e  terrace d e p o s i t  l i e s  some 200 f e e t  ( 6 1  m) above t h e  level  of 
t h e  Quesnel River. S i t e s  where w e l l  l o g  i n f o r m a t i o n  i s  a v a i l a b l e  
i n  t h e  area are shown i n  F i g u r e  2. E x i s t i n g  w e l l  l o g  d a t a  is  summar- 
i z e d  i n  Table  1. 
t h e  terrace d e p o s i t  i s  shown i n  F i g u r e  3.  

A g e o l o g i c  c r o s s  s e c t i o n  looking  n o r t h  through 

From F i g u r e  3 i t  appears  t h a t  t h e  t h i c k n e s s  of t h e  sand and g r a v e l  
terrace d e p o s i t  r a n g e s  i n  t h i c k n e s s  from 15 t o  40 f e e t  (4 .6  t o  12.2 m) 
t h i c k e n i n g  w e s t e r l y  towards t h e  Quesnel River where t h e  d e p o s i t s  
exceed 100 feet  (30 m) i n  t h i c k n e s s .  

The upper p o r t i o n  of  t h e  terrace d e p o s i t  appears  t o  b e  u n d e r l a i n  by 
c l a y  which may b e  p a r t  of a b u r i e d  s l i d e  d e p o s i t .  A s l i d e  complex 
o c c u r s  a long  t h e  f l a n k s  of t h e  upland east of t h e  terrace d e p o s i t  
and t h e  s l i d e  d e p o s i t s  appear  t o  b e  t r u n c a t e d  by t h e  terrace d e p o s i t s .  
The upland east  of  t h e  terrace d e p o s i t s  i s  u n d e r l a i n  mainly by c l a y s ,  
g l a c i a l  till and sand and g r a v e l  a t  depth .  
r e l a t i v e l y  s h a l l o w  d e p t h s  approximate ly  40 f e e t  (12.2 m) below ground 
where t h e  terrace d e p o s i t  o v e r l i e s  c l a y .  F u r t h e r  w e s t  t h e  water 
t a b l e  i n  t h e  terrace d e p o s i t  l i e s  some 80 t o  90 f ee t  (24.4 t o  27.4 m) 
below ground where t h e  c l a y s  are n o t  p r e s e n t .  
River a t  lower e l e v a t i o n  t h e  groundwater levels are c l o s e r  t o  ground 
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Groundwater o c c u r s  a t  

Adjacent  t o  t h e  Quesnel 
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s u r f a c e  and f lowing  a r t e s i a n  c o n d i t i o n s  may occur  l o c a l l y  i n  w e l l s  
completed n e a r  t h e  r iver . 

@umber of l a r g e  c a p a c i t y  w e l l s  have been completed i n  t h e  terrace 
d e p o s i t s ,  namely f o r  Cariboo Pulp  and Paper  and t h e  town of Quesnel.  
Reported w e l l  y i e l d s  range  from 460 t o  850 Igpm (34.8 t o  64.4 L / s ) .  
P r e s e n t  u s e  f r o m  t h e s e  w e l l s  i s  n o t  known. L o c a t i o n s  of the h i g h  
c a p a c i t y  w e l l s  are shown on F i g u r e  2. A s m a l l  number of domest ic  
w e l l s  a l s o  occur  i n  t h e  area. It is  l i k e l y  t h a t  t h e  terrace d e p o s i t s  
a d j a c e n t  t o  t h e  Quesnel  River and t h e  sand and g r a v e l  d e p o s i t s  under- 
l y i n g  t h e  upland area are i n  h y d r a u l i c  c o n t i n u i t y  compris ing a major 
a q u i f e r  u n d e r l y i n g  the r e g i o n .  Groundwater movement a p p e a r s  t o  be 
away from t h e  upland area i n  a south-wes ter ly  d i r e c t i o n  towards t h e  
Q u e s n e l  River .  

Summary and Recommendations 

The proposed d i s p o s a l  s i t e  i s  s i t u a t e d  i n  a n  area t h a t  o v e r l i e s  a 
major a q u i f e r  t h a t  h a s  s i g n i f i c a n t  p o t e n t i a l  f o r  f u r t h e r  water 
supply  development f o r  t h e  communities of Quesnel and Red B l u f f .  
A number of l a r g e  c a p a c i t y  w e l l s  are p r e s e n t l y  s i t u a t e d  down g r a d i e n t  
of  t h e  proposed d i s p o s a l  s i t e .  Some domest ic  w e l l s  are. a l s o  l o c a t e d  
c l o s e  t o  t h e  proposed s i t e .  O n  t h e  basis of  e x i s t i n g  w e l l  c a p a c i t y  
d a t a  i t  would appear  t h a t  t h e  terrace d e p o s i t s  would have s u f f i c i e n t  
p e r m e a b i l i t y  t o  a c c e p t  t h e  proposed e f f l u e n t  f lows.  The optimum s i t e  
f o r  e f f l u e n t  i n f i l t r a t i o n  would b e  c l o s e  t o  t h e  1700 f o o t  (518 m) 
e l e v a t i o n  where t h e  w a t e r  t a b l e  a p p e a r s  t o  b e  r e l a t i v e l y  deep (25 m e t r e s ) .  
S i t e s  c l o s e  t o  t h e  Quesnel  River a t  lower e l e v a t i o n s  would n o t  b e  as 
f a v o u r a b l e  due t o  h i g h e r  water t a b l e  c o n d i t i o n s .  The d e p t h  t o  ground- 
water may v a r y  i n  t h e  terrace d e p o s i t s  depending upon t h e  p r e s e n c e  and 
d e p t h  of u n d e r l y i n g  c l a y  d e p o s i t s .  D e t a i l e d  s i t e  i n v e s t i g a t i o n s  i n c l u d -  
i n g  tes t  d r i l l i n g  and p e r m e a b i l i t y  t e s t i n g  would b e  r e q u i r e d  t o  
a d e q u a t e l y  assess t h e  s u i t a b i l i t y  of t h e  terrace d e p o s i t s  f o r  a c c e p t i n g  
e f f l u e n t  a t  t h e  d e s i r e d  f lows .  
of a l l  e x i s t i n g  water supply  w e l l s  i n  t h e  v i c i n i t y  of t h e  proposed s i te ,  
and t h e i r  s t a t u s  a s c e r t a i n e d .  I f  u t i l i z e d  f o r  e f f l u e n t  d i s p o s a l ,  an 
adequate  groundwater moni tor ing  program should  b e  r e q u i r e d  t o  d e l i n e a t e  
t h e  e x t e n t  of t h e  a q u i f e r  which may e v e n t u a l l y  b e  degraded.  Depending 
upon t h e  a t t e n u a t i o n  c a p a c i t y  of t h e  terrace d e p o s i t s ,  d e p t h  t o  w a t e r  
t a b l e  and d i r e c t i o n  of groundwater f low,  i t  may b e  n e c e s s a r y  t o  abandon 
e x i s t i n g  water supply  w e l l s  s i t u a t e d  down g r a d i e n t  of the d i s p o s a l  s i te .  

A f i e l d  i n v e n t o r y  should  a l s o  be t a k e n  

A.P. Kohut 
S r .  Geologica l  Engineer  

References:  Learning, S.P. and A m s t r o n g ,  J . E .  (1969) 
S u r f i c i a l  Geology, P r i n c e  George, 
Geologica l  Survey of Canada Map 3 - 1969. 
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TABLE 1. SUMMARY OF WELL LOG INFORMATION NORTHEAST OF QUESNEL 

Water Level 
Below Ground S c r e e n e d  P o r t i o n  

------- 

Well Number 
- . 

Y 1 3  #1 

Reported Y i e l d  b Remaltks 
LIS 

0 . 5  

I 

1 
# 2  

Water Level 
Below Ground S c r e e n e d  P o r t i o n  

------- 

f 3 

Reported Y i e l d  b Remaltks 
LIS 

0 . 5  

I 

I1 4 

s l o t t e d  0 . 9  m .  

151.5 ------- 
------- 

11 5 

--- 1 . 3  

0 . 2  --- 
1.1 --- 1 

Y14 #1 

#12 

#14 

t15 
#16 

#17 

#18 

il l9 

I --- 
--- 

Y 1 8  #l 

# 2 

---- 
---- 
1 . 8  

#3 

T e s  t h o l e  
T e s  t h o l e  

T e  s t h o  l e  

# 4 

25.2 t o  47.0 

1 2 . 6  

31.5 

# 5 

Y23 #2 

--- 
--- 
--- 

ill 3 

1 5 . 8  

# 5 

# 6 

--- 

Date D r i l l e d  
1 

1964 

1963 

1968 

1967 

1969 

1963 
-- 

1970 

1970 

1970 

1972 

1970 

1971 

1975 

1976 

1977 

1979 

1979 

1968 

1968 

1970 

1970 

0 . 8  

Owner 

' --- 

0. N i c o l a i s e n  

1 

---- 1 
I 

---- 

j ---- 

I,. S w o r d  

R .  Gook 

S c h o o l  D i s t r i c t  # 2 8  

T e s t h o l e  

T e s t h o l e  

T e s t h o l e  

L .  S w o r d  

C i t y  o f  Q u e s n e l  

B i r c h  M o t e l  

C a r i b o o  P u l p  & P a p e r  
I 1  I I  I 1  

I t  11 I 1  

A r r o w  T r a n s f e r  

C a r i b o o  P u l p  & P a p e r  

C a r i b o o  P u l p  & P a p e r  

G .  W i l s o n  

R .  P a r k e r  

D . V . C .  D e v e l o p m e n t s  

J. M o o r e s i d e  

M .  N e l s o n  

C i t y  o f  Q u e s n e l  

C i t y  o f  Q u e s n e l  

C a r i b o o  P u l p  & P a p e r  

C a r i b o o  P u l p  & P a p e r  

D e p t h  
(m> 

4 8 . 2  

15 .8  

1 6 3 . 4  

6 3 . 4  

7 3 . 1  

2 9 . 0  

2 7 . 4  

1 8 . 3  
1 8 . 3  

1 2 . 8  

4 7 . 9  

4 6 . 3  

4 8 . 2  

8 9 . 0  

7 1 . 0  

7 9 . 2  

7 5 . 6  

2 2 . 2  
1 4 3 . 3  
~ 

~ 4 0 . 2  

1 9 . 8  

1 7 . 4  

Diameter 
( cm> 

2 0 3  

1 0 2  

1 5 2  

1 1 4  

3 0 5  

1 5 2  
1 5 2  

1 5 2  

1 5 2  

305 

305 

1 7 0  

1 7 0  

1 5 2  

1 5 2  

1 5 2  

1 5 2  
I .  

5 6 . 7  p e r f .  6 7 . 0  t o  7 3 . 1  m .  

1.1 2 1 . 3  t o  2 9 . 0  

6 . 1  t o  7.6 o p e n  e n d  c a s i n g  

4 . 9  

2 5 . 3  

2 7 . 4  

2 4 . 7  

7 6 . 2  

6 2 . 5  

6 7 . 1  

I 6 7 . 7  

1 9 . 2  

3 0 . 2  

2 . 1  

--- 
1 5 . 8  

------- 
# 4 0  s l o t  - 1 . 2  m .  

1 1 2 0  s l o t  - 43.3 t o  46.3m 

#lo0 s l o t  - 45.1  t o  48.2m 

s l o t t e d  6 . 1  m .  

s l o t t e d  6 . 1  m .  

s l o t t e d  7 3 . 1  t o  7 9 . 2  

p e r f .  7 3 . 8  t o  7 5 . 6  

p e r f .  3 .0  m .  

I 

0 . 4  

6 4 . 4  
---- 

1.1 

3 4 . 7  

0 . 0 9  

---- 

I 1 --- I T e s t h o l e  

1 I 


