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Re: Groundwater Qual i t y  Monitoring and Assessment Program 1985/86 
Cowichan-Koksilah Estuary - Spr ing ,  1986 Fie1 d Survey 

I n t roduc t i  on 

This memo discusses the results of the above which was carried o u t  by 
F .  Chwojka on April 7 ,  1986 (Chwojka, 1986). The  survey was recommended by 
Wei (1985).  

Su r face  Water Sampling 

Sur face  water  q u a l i t y  a t  t h e  sites along the Cowichan-Koksilah Estuary has 
improved since September, 1985, and i s  s i m i l a r  t o  the q u a l i t y  i n  
November, 1985 ( F i g u r e  1). T h i s  is probably due t o  increased discharge of 
the river system occurr ing  a f t e r  September ( b u t  before  November). Comments 
from Chwojka (1986) sugges t  t h a t  sampling should be standardized because 
NaCl c o n t e n t  varies w i t h  depth a t  any p a r t i c u l a r  s i t e  along the river 
channel and w i t h  the t ide.  S i t e s  1,2,3,5,6,  and 9 a r e  loca ted  next  to 
b r idges  and t h u s  a sampling l o c a t i o n  could be set up  a t  each br idge  to  
measure the conduc t iv i ty  of water  from the bottom p a r t  o f  the river channel 
( s a l t y  water under1 ies freshwater) w i t h  a conduct iv i ty  probe (GW-6) .  For 
S i t e s  7 and 8,  a new s i te  could be set u p  a t  a small wooden br idge just 
downstream of S i t e  8. S i t e  4 should  be dropped because of d i f f i c u l t y  i n  
g e t t i n g  a s tandard ized  sample a t  this loca t ion .  Sampling should always be 
done d u r i n g  high t ide ( c o n s u l t  t i d e  c h a r t )  and the date and time of sampling 
should always be noted. Discharge and t i d a l  da t a  of the loca l  a r ea  when 
a v a i l a b l e  should a l s o  be compared w i t h  the sampling da ta .  

Groundwater SamDl i n a  

A n  updated summary of the well status is shown i n  Table  1. The  Blackeley 
well has been abandoned and the Doman 5 well i s  now being used by a new f i sh  
ha tchery  . 
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Resu l ts  o f  the sample analyses have been p l o t t e d  i n  F igures 2 t o  9. One 
sample was from the  upper aqu i fe r  (D insda le 's  w e l l ) ;  a l l  o thers were from 
t h e  lower  aqu i fe r .  Water q u a l i t y  from sampling o f  the lower  a q u i f e r  shows 
t h a t  a l l  s i t e s  except the Johnstone and Doman 2 w e l l s  exh ib i t ed  the same 
trends: 

1 )  
2) 
3) no change i n  Hardness 
4 )  increase i n  NaCl content  and c o n d u c t i v i t y  

decrease o f  one o r  more order o f  magnitude o f  pH 
increase i n  HCO-3 conten t  (M.O. A l k a l i n i t y )  

P a r t  o f  the decrease o f  pH can be expla ined by increase i n  temperature as 
t h e  samples became heated i n  the t ruck .  The only  s i g n i f i c a n t  r i s e  i n  NaC1 
con ten t  and c o n d u c t i v i t y  was measured a t  the S. Hagar wel l ;  t h e  r e s t  o f  the 
w e l l s  showed only  a s l i g h t  increase. Water q u a l i t y  o f  the Johnstone we l l  
which p rev ious l y  showed the h ighes t  NaCl conten t  of any of the we l l s  i n  the  
l ower  a q u i f e r  has improved. The we l l  i s  a lso f low ing  now whereas i n  
September the water l e v e l  was a few f e e t  below ground l e v e l .  The NaC1 
con ten t  o f  the Doman 2 w e l l  has a lso  dropped not iceably .  I n  both these 
w e l l s  where the NaCl content  and c o n d u c t i v i t y  decreased, the HCO-3 con ten t  
a l s o  decreased. The NaCl and HCO-3 con ten t  o f  the lower a q u i f e r  may be 
c o r r e l a t a b l e .  No i n t e r p r e t a t i o n  i s  made a t  t h i s  time. More data i s  needed 
t o  map out  any d e f i n i t e  pa t te rns  o f  seawater i n t r u s i o n  i n  the lower  
aqu i fe r .  

The NaCl conten t  o f  the Dinsdale we l l  has decreased s l i g h t l y  ( a s  r e f l e c t e d  
by the c o n d u c t i v i t y ) .  Water q u a l i t y  i n  the shal low a q u i f e r  i s  probably 
i n t i m a t e l y  r e l a t e d  t o  the discharge o f  the r i v e r  system and the t i d e  b u t  may 
a1 so vary because o f  sampling stagnant water i n  the abandoned we l l .  

Resu l ts  o f  the sampling suggest t h a t  c o n d u c t i v i t y  i s  a b e t t e r  i n d i c a t o r  o f  
s a l t y  water than the Hach k i t  (NaC1) because i t  i s  more sens i t i ve .  A lso the 
frequency of sampling needs t o  be increased to 4 t imes a year  t o  ga in  
conf idence i n  the data. Sampling o f  the above 7 w e l l s  f o r  f i e l d  ana lys i s  
should be done i n  March, June, September, and December. F i e l d  ana lys i s  
should always be done immeditely a f t e r  t h e  sample i s  taken. NaCl and 
A 1  k a l  i n i  ty  shoul d be tes ted  us ing the procedures f o r  "1 ow range" t e s t i n g  . 
The same equipment should be used a l l  the t ime f o r  sampling and ana lys i s  ( o r  
t h e  equipment should a l l  be c a l i b r a t e d ) .  The date and t ime o f  sampling 
should always be noted. Sampling f o r  l a b  ana lys i s  and o f  the o ther  w e l l s  i n  
the  estuary should cont inue as o u t l i n e d  i n  Wei (1985). 
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Establ i shment of Observation We1 1 s 

Another vis i t  is  needed to investigate the possibil i ty of u s i n g  the Dinsdale 
and Blackeley wells as observation wells to monitor the water level i n  the 
upper aquifer and to pick o u t  s i t e s  for observation well dr i l l ing (see 
Figure 1 and re fer  to Wei, 1985). Arrangements s h o u l d  be made to receive 
data from Cowichan Bay Waterworks Dis t r ic t  on a monthly basis rather than 
the present bi-annual basis. 
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TABLE 1 

Sumnary o f  Well Status and Water Use - Cowichan-Koksilah Estuary - Spring, 1986 

STATUS WATER USE EST. Q PUMPED/DAY NOTES WELL SOURCE OF WATER NO. 
I 

x1 v i0  #1 
x i  v i 0  #2 
x i  v i0  #3 
x2 v i0  #2 

x2 v i0  #3 
x i  v i 1  # i  
x1 Y 1 1  #2 
x2 Y l l  #1 
x2 Y i l l  #2 
x2 Y l l l  #5 
x3 y i2  # i  
X 1  Y13 #1 
x3 Yi3 #1 
x3 Yi3 #6 

! 

x1 Yd2 #1 

Bernard 
D i  nsdal e 
D i  nsdal e 
S .Cowichan 

Lawn Tennis 
Mc Leod 
Ind ian Dept. 
C.N. Rai l  
I.R. 9 
Ind ian  Dept. 
I.R. 9 
Slegg Bros. 
Ind ian Coop. 
I.R. 1 
B1 ac ke l  ey 

upper aqu i fe r  
upper aqu i fe r  
upper aqu i fe r  
upper aqui f e r  

i n  use 
status unknown 
not i n  use 
abandoned unre l  i able y i  e l  d 

upper aqu i fe r  
upper aqu i fe r  
upper aqu i fe r  
upper aqu i fe r  
upper aqu i fe r  
upper aqu i fe r  
upper aqu i fe r  
upper aqu i fe r  
upper aqu i fe r  
upper aqu i fe r  

abandoned 
abandoned 
abandoned 
abandoned 
abandoned 
not i n  use 
abandoned 
status unknown 
status unknown 
abandoned 

poor q u a l i t y  water 
rep l  aced by City water 

rep l  aced by City water 
rep l  aced by City water 
sal ty water 

s a l t y  water, h igh Fe. 

Doman Hog Fuel mjddl e aqui f e r  not i n  use 
~ ~~ ~ 

i n  use 

i n  use 

i n  use 

i n  use 

i n  use 
i n  use 
i n  use 
not  i n  use 

i n  use 

domes t i c  

domestic and 
i r r i g a t i o n  
water u t i 1  i ty 

domestic and 
i rri g a t i  on 
domestic 
i ndust r i  a1 
i n d u s t r i a l  
f i r e  p ro tec t ion  

f i sh hatchery 

up to several 
hundred USgal. 
up t o  10,000 
Usgal.+ i n  summer - 

R.V. Park under const- 
r u c t i o n  

Johns tone 
(C1 arke) 

S. Cowichan 
Lawn Tennis 

Cowi c h . Bay WWD 

1 ower aqui f e r  

1 ower aqui f e r  

1 ower aqui f e r  

1 ower aqui f e r  

1 ower aqui f e r  
1 ower aqui f e r  
1 ower aqui f e r  
1 ower aqui f e r  

1 ower aqu i fe r  

x2 Y?O #1 

x2 $10 #5 

I 
x2 y11 #4 

I 

x2 Y I O  #4 

x2 Y 1 1  #3 

X3 Yi13 #2 
X3 y13 #3 
X3 y113 #4 

X3 Yi13 #5 
, 

x2 Y9 #I 

records ava i l  able from 
D i  s t r i c t  

Rook (Hagar) ? 

S. Hagar 
Doman 2 
Doman 3 
Doman 4 

200 USgal . 
up t o  several 
thousand - + USgal. -- Hooked up to Doman 2 

Test run every 
Thursday 

? Doman 5 

Sankey bedrock i n  use domestic 200 USgal. 

Note: in format ion based on f i e l d  survey. 
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