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I d )  A.P. Kohut 
Senior Geological  Engi neer 
Groundwater Sect ion 
Water Management Branch 

Date: October 16, 1986 

Our F i l e :  0329563-A 

l -  Re: Groundwater Q u a l i t y  Mon i to r ing  and Assessment Program 1986/87 
Cowichan-Koksilah Estuary - Fa1 1, 1986 Fie1 d Survey 

I n t r o d u c t i o n  

The f a l l ,  1986 survey o f  the above was c a r r i e d  ou t  by F. Chwojka o f  our 
s t a f f  between September 17 and 23, 1986. I accompanied him on September 18, 
1986. The q u a r t e r l y  f i e l d  v i s i t s  over the pas t  year  have al lowed us t o  keep 
c l o s e  t rack  of the o v e r a l l  development and groundwater use i n  the estuary 
and t o  evaluate our present  methods o f  mon i to r ing  and need f o r  add i t i ona l  
data. We are accumulating water chemistry data f o r  each e x i s t i n g  w e l l  i n  
t he  estuary (Appendix 1) so t h a t  changes i n  these w e l l s  can be detected and - 
character ized.  However, more data, i n c l u d i n g  water l e v e l  data, and data 
p o i n t s  are needed t o  assess seawater i n t r u s i o n  on an estuary-wide scale. An 
observat ion we l l  f o r  mon i to r ing  the water l e v e l  o f  the lower aqu i fe r  t o  
determine i t s  r e l a t i o n s h i p  w i t h  water q u a l i t y  i s  planned f o r  t h i s  f i s c a l  
year.  

There are discrepancies i n  the f i e l d  pH measurements. The pH measured by 
myse l f  i n  some cases are more than 1 1/2 orders o f  magnitude h igher  than F. 
Chwojka's and 1 order  o f  magnitude h igher  than the l a b  pH. This  i s  because 
the co lour  d iscs  fo r  measuring pH d i f f e r  from one Hach k i t  t o  another. 

Surface Water Sampling 

Not done on t h i s  survey. 

Groundwater SamDlina 

Locat ion o f  the estuary w e l l s  and water q u a l i t y  data are shown i n  Figures 1, 
2 and 3. An updated summary o f  the we l l  s ta tus  i s  shown i n  Table 1. The 
f o l l o w i n g  are notes from the fa1 1 , 1986 survey (a1 so r e f e r  t o  F igures 1 t o  
3, Table 1, and Appendix 1 ) :  
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Bernard 

Dinsdale Dug 

I.R.9 Dug 

B1 ackel ey Dug 

Doman Hog Fuel 

Johnstone 

S.C.L.T. Club 

C.B.W.W.D. 

- not sampled since f a l l ,  1985 
- very l i t t l e  well information 
- not important for  monitoring 

- (NaC1) has gone up s l i gh t ly  from 25 mg/L t o  88 mg/L 
b u t  this may be due to  t i da l  e f f ec t s  

- not sampled since f a l l ,  1985 
- h i g h  s a l in i ty  and proximity to  r iver  suggest d i r ec t  

- not important for  monitoring 
t ida l  influence on water qual i ty  

- (NaC1) has gone down from 650 mg/L t o  375 mg/L 
(40%) b u t  may be because pumping has ended fo r  the 
year 

- t he  decrease i n  (NaC1) and (Fe) and increase i n  
(HCO3) suggest the water may be stagnant 

- n o t  sampled since f a l l ,  1985 
- Ray Empy has lone access to  this  well and he has 

not been associated w i t h  Doman fo r  several years 
now. The well i s  s t i l l  operable. 

- (NaCl), (HCO3) and (Hardness) have come back up 
since the spring and ear ly  summer of 1986 when the 
we1 1 flowed b u t  are  lower than i n  f a l l ,  1985. The 
well i s  not flowing now 

- amongst the estuary wells,  water quali ty of this 
we1 1 f luc tua tes  widely 

- the (NaC1) has remained a t  a steady level near the 

- water quali ty is  re la t ive ly  constant 
detectable l i m i t  of our f i e l d  kits 

- additional data from the District 
- the  (NaC1) has generally dropped s teadi ly  to  about 

175 mg/L since the w e l l ' s  construction 
- t he  abnormally low (NaC1 ) values since summer, 1986 

may be because the production pump broke down 
between June 9 and July 25. (NaC1) has since been 
creeping back up  t o  the normal (175 m g / L )  level 

- water quali ty i s  re1 a t ive ly  constant 
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Johnstone 10" - fur ther  testing and i n i t i a l  sampling will be done 
i n  the next week(s) 

- no well information 
- may be sui table  as an observation well 

Rook 

S. Hagar 

Doman 2 

Doman 3 

Doman 4 

Doman 5 

Sankey 

- water quali ty i s  very constant and even improves 
s l i gh t ly  i n  early summer 

- water quali ty i n  f a l l ,  1986 i s  similar to tha t  in 
f a l l ,  1985 b u t  there were s ign i f icant  f luctuat ions 
in  the period i n  between. More sampling i s  
required t o  explain this.  

- (NaC1) has risen s l igh t ly  since l a s t  year from 
163 mg/L t o  200 mg/L. T h i s  may be due to  increased 
withdrawal from the aquifer local ly  w i t h  the 
operation of the Doman 5 well i n  the summer for the 
temporary f i sh  hatchery 

- not sampled 

- not sampled 

- not  sampled 
- well not i n  use since 

a t  the end o f  summer 

- di f fe ren t  groundwater 
- n o t  important for  mon 

f i sh  hatchery moved t o  Duncan 

than i n  the estuary 
to r i  ng 

For most of the wells completed into the lower aquifer,  the sa l in i ty  level 
appears to r i s e  slowly i n  the f a l l  to  a maximum level i n  the s p r i n g  before 
i t  f a l l s  quickly to a m i n i m u m  level by early summer. However, the sa l in i ty  
1 eve1 i n  the Johnstone and Doman 2 we1 1 s seem t o  reach their maximum i n  the 
f a l l  and decline th rough  the winter and s p r i n g .  Generally, the sa l in i ty  
leve ls  i n  f a l l ,  1986 a r e  comparable to those of f a l l ,  1985. There i s  a 
s l i g h t  increase i n  the Dinsdale, S. Hagar and Doman 2 wells and marked 
decrease in the Blackeley, Johnstone, and C.B.W.W.D. wells. Except for  the 
S. Hagar and Johnstone wells, these changes in sa l in i ty  are  explained i n  the 
above notes. 
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Of a l l  the  f i e l d  parameters, s a l i n i t y  (Conductivity and  NaC1.) f luc tua tes  the 
most. I t  i s  speculated t h a t  the  s a l i n i t y  f luctuat ion i n  the lower aquifer 
depends on two main fac tors :  the amount of flow th rouqh  the aquifer from 
the recharge areas and the amount of pumping i n  the  estuary,  During periods 
of higher groundwater flow, the aquifer e x i s t s  under a higher head which 
tends t o  push the sal twater  in te r face  i n  the aquifer seaward resu l t ing  i n  
l e s s  s a l t y  water being pumped in to  the estuary wells.  
be expected t o  decrease d u r i n g  the h i g h  water level period. 

Thus s a l i n i t y  would 

Recommendations 

1 )  The quarter ly  f i e l d  v i s i t s  should be continued f o r  a t  l e a s t  another 
year. 

2 )  Establishment of an observation we'll i n  the lower aquifer t o  monitor 
water level and water qua l i ty .  

3 )  Establishment of the Dinsdale Dug well i n t o  an observation well t o  moni- 
tor the water l eve l ,  water qua l i ty ,  and  t i da l  e f f ec t s  i n  the  upper 
aquifer.  

4 )  The pH colour d iscs  f o r  the Hach kits and the conductivity meters should 
be cal ibrated.  

Mike Wei 
Geological Engineer 
Groundwater Section 
Water Management Branch 
387-9463 

MW/dma 
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.. Sumnary of Status and Water U s e  of Bclstlng Wells In the Cowlchan-KoksIlah Estuary - Fall, 1986 

WELL 

~ ~~ 

NUMBER SOURCE OF WATER STATUS NOTES - WATER USE METHOO OF WATER SPMPLItG 

Bernard 

D I  nsda le 
dug well 

~~~~~~~ ~ 

x1 no #1 @per aqu i fe r  i n  use Suppl ies  a summer hostel 

x1 Y l O  83 Wper aqu i fe r  Not i n  use - 
Tap 

Tube sampler Possibi se as obs. we1 I 

I aR-19 x2 Y11 #5 Lpper aqu i fe r  Not i n  use - 
dug we1 I 

Bat l e r  The high s a l l n i t y  suggests 
d i r e c t  t i d a l  l n f  luence 

Blackeley X3 Y13 #6 Wper aqu i fe r  In use Used i n  t h e  summers for Tube sampler/ The pump has been pu l l ed  
dug we1 I i r r i g a t i o n ,  gardenlng, etc. Pump1 ng ou t  for the  winter as o f  

8 6/09/ 18 

Doman Hog Fuel X1 Yl2 # l  Middle aqu i fe r  Not i n  use - Pump I ng No one a t  t h e  Doman M i  
has access to  t h i s  we1 I 
anymore, b u t  It I s  s t i l  I 
operable 

~~ ~~ ~ 

Johnstone x2 no 11 Lower aqu i fe r  In use Supplies house, R.V. campground Tap 
and garden 

S.C.L.T. C I  ub x2 Y10 14 

C.B .W.W.D. x2 Y10 #5 

Johnstone 10" X2 Y 1 0  #6 

Lower aqui fer 

Lower aqu I fer 

In use 

In use 

Domestic and garden use 

Supplles t h e  cunmunity of 
Cowichan Bay 

Not i n  use - 

Tap 

Pump I ng 

Rook x2 Y l l  #3 Lower aqu i fe r  In use Domest I c  and Irr i g a t  ion Tap 

Tap 

a l  Tap 

S. Hagar x2 Y11 #4 Lower aqu i fe r  i n  use Domest I c  

a l  - 
Doman 2 x3 Y13 #2 Lower aqu i fe r  In use industr  

Doman 3 x3 w 3  #3 Lower aq u I fer In use I ndustr 

Doman 4 x3 w 3  #4 Lower aqui fer Not I n  use F i r e  p ro tec t ion  

Doman 5 x3 Yl3 #5 Lower aqu i fe r  Not i n  use - 

Shutdown between 86/06/09 
and 86/06/24, operate 
small pump between 
86/06/24 and 86/07/25 

Possible use as obs. we1 I 

Pump k icks  on on ly  when 
large quan t i t i es  a re  
requ i red  

T e s t  run every Thursday 

Not i n  use since the  f i s h  
hatchery was disbanded i n  
the  summer 

Sankey x2 Y9 61 Bedrock In use Domest IC Tap 



APPENDIX 1 

Water Q u a l i t y  Analyses 
Cowichan-Koksilah Estuary  We1 1 s 
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-ng Date 

Feb. 15, 1985 

March 6, 1985 

March 20, 1985 

April 16, 1985 

June 10, 1985 

June 24, 1985 

July 18, 1985 

Aug, 14, 1985 

Sept. 18, 1985 

Nov. 26, 1985 

Jan. 28, 1986 

March 12, 1986 

May 28, 1986 

July 7, 1986 

August 19, 1986 

0 3 3 9  5% 3 4 

CBWWD We1 1 

108 

---- July 25 new pump ---------- 137 ----.--- 83 
--- June 9 pulled pump ---------- 178 _ _ _ _ _ _ _  

June 24 small pump 

Values in mg/L 

Na was measurd in the lab 

NaCl and Cl were calculated 

Information from K. Williams of C.B.W.W.D. and Pillis Cunliff Tait/Delcan 
z .  I P h N  


