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INTRODUCTION 

COWICHAN-KORSILAW WATER MAWASEMENT PLAN 
GROUNDWATER RESOURCE EVALUATION 

The fo l lowing r e p o r t  i s  an o f f i c e  evaluat ion o f  the groundwater 

resource w i t h i n  the Cowichan and Koksi lah watersheds. It i s  based upon a 
review and analys is  o f  ava i l ab le  groundwater repor ts  on f i l e ,  water wel l  

record data, geologic repor ts  and maps. This r e p o r t  a lso addresses the 

f o l l o w i n g  concerns (terms o f  reference) as requested by Planning and 

Assessment Branch: 

1. Update wel l  informat ion,  and extend in format ion around Cowichan Lake and 
along the Koksi lah River where i t  ex is ts ,  using the map and repo r t  

prepared by K. Ronneseth i n  1982, bu t  only w i t h i n  the/ confines o f  the 
study area; 

2. Assess avai 1 ab1 e water qual i ty i nformation i n  . the study area ; 

3.  Discuss i n t e r r e l a t i o n s h i p  between groundwater and the lower Cowichan 

River, o r  i n  o ther  areas where there may be po ten t i a l  f o r  such 
con f l  i c t ;  

4. Provide q u a n t i t a t i v e  assessment where possible w i t h  respect to l a rge  

p o t e n t i a l  groundwater sources, such as might be used f o r  ag r i cu l tu re ,  
domestic o r  municipal uses; 

5. Discuss po ten t i a l  f o r  expanding Duncan’s municipal water supply i n  the 

future.  
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GEOLOGY 

Much o f  the study area i s  under la in  by bedrock a t  surface, o r  veneer 
deposi ts over bedrock (see F igure 1). According t o  k l l e r  and Je le tzky  

( 19701, the bedrock areas consi s t  predominantly o f  volcanic, i n t r u s i v e  and 

sed imentary  r o c k s  of Upper Cretaceous t o  Permian and o l d e r  ages. 

Halstead (1966) i nd i ca tes  t h a t  dur ing the Pleistocene Epoch, as a r e s u l t  o f  

g l a c i a t i o n  and deglaciat ion,  t he  Cowichan v a l l e y  was f i l l e d  w i t h  a 
moderately t h i c k  succession o f  unconsolidated sediments. These g l a c i a l  

sediments cons is t  of till, clay,  s i l t y  clay, sand and gravel, deposited i n  
cont inenta l  and marine environments d i r e c t l y  by i c e  o r  from i t s  meltwaters. 
Presently, the maximum thickness o f  the unconsolidated s u r f i c i a l  deposits i n  

the  va l l ey  i s  not exact ly  known; however, a wel l  located a t  the mouth o f  the 

Cowichan River was d r i l l e d  to a depth o f  200 f e e t  wi thout  encountering 

bedrock. Flanked by bedrock uplands, the main v a l l e y  occupied by permeable 

water-bearing V a l  l e y  f i l l  deposits i s  considered the most important source 

o f  groundwater. 

HYDROGEOLOGIC DATA 

I n  the Groundwater Section f i l e s ,  there are over 3,000 records o f  wel l  

data f o r  the study area and various hydrogeological reports.  One of  these 

repo r t s  deals w i t h  the groundwater po ten t i a l  f o r  a g r i c u l t u r a l  c a p a b i l i t i e s  

f o r  the eastern p a r t  o f  the study area (Ronneseth, 1982). Addi t ional  wel l  

i n fo rma t ion  since the Ronneseth repo r t  was reviewed, and p e r t i n e n t  data was 
u t i l i z e d  to update and modify the groundwater c a p a b i l i t y  map f o r  t h a t  area. 
I n  addi t ion,  a l l  ava i l ab le  wel l  in format ion f o r  the r e s t  o f  the study area 

was reviewed t o  extend the in format ion on groundwater f o r  the r e s t  o f  the 
study area. Figure 1 i s  the r e s u l t i n g  map which shows the areas where 
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groundwater i s  present ly  ava i l ab le  and being u t i 1  i red,  and where po ten t i a l  

groundwater may e x i s t .  

GROUNDWATER POTENTIAL ASSESSMENT 
I 

. 
Based on ava i l ab le  wel l  record data and the s u r f i c i a l  geology o f  the 

area, Figure 1 shows the general extent  o f  the major groundwater aqui fers  

and the r e l a t i v e  degree o f  groundwater po ten t i a l  w i t h i n  the study area. As 

shown i n  Figure 1, the most product ive aqui fers  (present ly  being used f o r  

a g r i c u l t u r a l  , municipal and i n d u s t r i a l  uses) are those out1 ined as areas 

under1 a i  n by confined and/or unconfi ned aqui f e r s  wi t h  known good groundwater 

p o t e n t i a l .  The l o c a t i o n  of wel ls  w i t h  reported y i e l d s  between 25 gpm and 

2,000 gpm are p l o t t e d  w i t h i n  these o u t l i n e d  areas. 

' 
- 

On the southeast side of Duncan, there are present ly  8 l a r g e  diameter 

w e l l s  located along the nor th  and south sides o f  the Cowichan River (which 

appears t o  be the main source of recharge to these we1 I s ) ,  supplying up to a 
t o t a l  o f  approximately 12,000 gpm o f  groundwater dur ing maximum peak 

withdrawals. These wel ls  supply the D i s t r i c t  o f  North Cowichan and City o f  

Duncan s u f f i c i e n t  water to meet present municipal needs, and a Prov inc ia l  

f i s h  hatchery. An analys is  o f  water l e v e l  data (between 1975 and 1982) from 
Prov inc ia l  observation wel ls  located i n  the v i c i n i t y  o f  these product ion 

wel ls ,  i nd i ca tes  t h a t  product ion wel l  pumping has not caused any dec l i n ing  
t rends i n  loca l  groundwater l e v e l s  f o r  the per iod o f  record. With the 

exception o f  very minor i n te r fe rence  drawdown e f fec ts  between we1 I s ,  i t 
appears t h a t  there i s  no ''mining" o f  groundwater occurr ing i n  t h i s  area as a 

r e s u l t  o f  product ion wel l  pumping. This suggests t h a t  the aqu i fe r  i n  the 

v i c i n i t y  o f  the lower Cowichan River may be capable o f  supplying more 

groundwater t o  addi t io-nal product ion we1 1 s. However, before add i t i ona l  

product ion we1 1s f o r  Duncan's f u t u r e  municipal water supply o r  any other 
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major use, could be considered, a more de ta i l ed  hydrogeologic i n v e s t i g a t i o n  

of the area immediately around the present product ion wel ls  i s  recommended. 

The ob jec t i ve  of t h i s  study would be to more f u l l y  assess the e f f e c t s  o f  

present withdrawal s upon the aquifer, po ten t i a l  pumping in te r fe rence  e f f e c t s  

on e x i s t i n g  we1 1 s by addi t i o n a l  we1 1 (SI, and more important ly,  the present 

and fu ture e f fec ts  of major groundwater withdrawals upon low f lows o f  the 

Cowichan River which may lead to c o n f l i c t s  w i t h  other water users (such as 

f i s h e r i e s ) .  This hydrogeologic i n v e s t i g a t i o n  could invo lve an assessment o f  

the actual  ex ten t  and c h a r a c t e r i s t i c s  ( i  .e., aqu i fe r  t ransmiss i v i t i es ,  
s t o r a t i v i t y ,  etc.) o f  the a q u i f e d s ) ,  the amount o f  recharge and groundwater 

f low, hydrologic and meteorologic data, the actual amount o f  groundwater 
w i  thdrawal s, and coul d invo lve f i  e l  d inventor ies,  we1 1 d r i l l  i ng, pumpi ng 

tes ts ,  poss ib le  geophysical t es t i ng ,  and water l e v e l  monitor ing (both 
surface and groundwater). 

Near the mouth o f  the Cowichan River, there are some very product ive 

1 arge-di ameter we1 1 s owned by Doman Indus t r i es  w i t h  reported y i e l  ds between 
1500 gpm and 1865 gpm. I n  the immediate area o f  these wel ls  there are also 

several smaller diameter 
f lows up to approximately 

water i s  being u t i l i z e d  
However, i t  appears t h a t  

(6-inch) f lowing a r tes ian  w e l l s  w i t h  estimated 
400 gpm. It i s  not known t o  what  extent  ground 

i n  t h i s  area f o r  i n d u s t r i a l  o r  other purposes. 
t h i s  area i s  under la in by a s i g n i f i c a n t  confined 

groundwater reservo i r ,  and t h a t  there i s  good po ten t i a l  f o r  f u r t h e r  ground 
water development. A more de ta i l ed  s i t e  s p e c i f i c  hydrogeologic assessment 

would be required t o  ascer ta in  the extent  o f  the groundwater po ten t i a l  i n  
t h i s  area. 

F igure 1 a lso  o u t l i n e s  areas under la in  by confined and/or unconfined 

aqui fers w i t h  known moderate groundwater po ten t i a l  ; ( i  .e., l i m i t e d  po ten t i a l  
f o r  a g r i c u l t u r a l  o r  municipal use). These areas were i d e n t i f i e d  on the 
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basis of available well record data,  i.e., wells completed i n  sands and/or 
gravels, having reported yields betweeen 10 gpm and 25 gpm, and surficial 
geologic considerations. We1 1 record analysis indicates t h a t  many we1 1s 
w i t h i n  these outlined areas, al though indicating yields of up  to 25  gpm, 
could have produced higher yields i f  the wells had penetrated the entire 
aqui fer, and/or larger diameter we1 1 s were constructed and larger pumps 
installed, and/or better screen design was utilized. In other words, the 
groundwater potential for agricultural , domestic or municipal use could be 
greater than indicated, (i.e.,  well yields i n  the order of hundreds of 
gallons per minute). The amount of further groundwater withdrawal t h a t  may 
be available from these aquifers is  not  ful ly  known and may require 
detailed, costly studies t o  complete. 

' The t h i r d  type of area i n  Figure 1 i s  underlain predominantly by sand 
and/or gravel deposits' ( a s  determined from surficial  geology only),  where 
there may be potential for  groundwater development. Since there is  l i t t l e  
t o  no groundwater d a t a  available for these areas, i t  is  difficult t o  
ascertain the amount of groundwater t h a t  may be available. Further da ta  by 
way of test  wells, pumping tests, etc., would be required to assess the 
situation. Prel iminary indications, however, are favourable for  domestic 
supplies, and for only limited agricultural or municipal supplies (i.e.,  
well yields up t o  50  gpm). 

The remaining parts of the map area are underlain predominantly by 
bedrock/veneer over bedrock or shallow morainal deposits i n  which the 
groundwater potential i s  generally low to n i l .  Wells completed w i t h i n  the 
bedrock areas have reported yields generally less t h a n  10 gpm. Some higher 
yielding wells to  about 5 0  gpm have also been reported, however, their 
sustained long-term yields have not been proven. Groundwater investigations 
for munici.pa1 or agricultural uses w i t h i n  these areas are not recommended. 
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For domestic purposes, the groundwater p o t e n t i a l  may be adequate. 

GROUNDWATER-SURFACE WATER INTER-RELATIONSHIP 

I n  1975, the Groundwater Sect ion was involved i n  a research p r o j e c t  
regarding the groundwater p o t e n t i a l  o f  the lower Cowichan R iver  aqui fers,  

south to south-east o f  Duncan. One o f  the ob jec t ives  o f  the p r o j e c t  was to 

evaluate the e f f e c t s  o f  major groundwater withdrawals on the f lows i n  the 
Cowichan River. According to Foweraker (19761, the p r o j e c t  was able to 

i d e n t i f y :  

1)  The presence o f  three d i s t i n c t  aqui fers .  

2)  A s i m i l a r i t y  i n  groundwater l e v e l  and r i v e r  l e v e l  hydrograph curves f o r  
observat ion wel l  and Cowichan River  water leve l ,  suggesting t h a t  there 

i s  a good hydraul ic  c o n t i n u i t y  between the Cowichan River  and the 

"middle aqui f e r  ." 
3 )  That groundwater withdrawals are expected to a f f e c t  r i v e r  f lows to some 

extent,  however, the exact re la t i onsh ip  w i l l  no t  be known u n t i l  

product ion we l ls  are u t i l i z e d  over a long term and the records 
analyzed. 

- 

To date, the e f f e c t s  o f  major groundwater withdrawals by the City o f  

Duncan's four product ion we1 1 s ( est imated maximum withdrawal a t  7,000 USgpm) 

and the D i s t r i c t  o f  North Cowichan's four  product ion we l ls  (est imated 

maximum withdrawals a t  5,500 USgpm), on f lows o f  the lower Cowichan River  

have no t  been analyzed. I n  order to ascer ta in  the present e f f e c t s  o f  

groundwater withdrawals on the lower Cowichan River  flows, a more de ta i l ed  

assessment o f  e x i s t i n g  data i s  required. This  would inc lude determining the 
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the  amount o f  groundwater withdrawals i n  the  area, the ex ten t  o f  surface 

water a l l o c a t i o n  ( i  .e., l i censes) ,  and add i t i ona l  r i v e r  and groundwater 
l e v e l  data from sources both upstream and downstream o f  the product ion we l l  

f i e l d s .  

Due to a lack  of data elsewhere along the Cowichan and Koksi lah Rivers, 
i t  i s  no t  known whether groundwater withdrawals from we l l s  loca ted  along 

these r i v e r s  i s  a f f e c t i n g  low flows. The amount o f  groundwater withdrawals 
from these we l l s  i s  no t  as g rea t  as i n  the area south-east o f  Duncan. 

Therefore, surface water-groundwater c o n f l i c t s  a re  n o t  expected t o  be 

s i g n i f i c a n t .  However, i f  surface water suppl ies are f u l l y  a l located (i.e., 

1 icensed), there  may be po ten t i a l  f o r  surface water-groundwater c o n f l i c t s  i f  
aqui fe rs ,  hydraul i c a l  l y  connected to surface waters, a re  f u r t h e r  devel oped. 

C o l l e c t i o n  o f  groundwater and r i v e r  l e v e l  data, groundwater use, and o the r  
r e l e v a n t  data regarding the  groundwater resource would be required to 
determi ne the  re1 a t i onsh ip  between surface waters and any under ly ing 

a q u i f e r s ,  and t o  assess t h e  p o t e n t i a l  f o r  and e x t e n t  o f  s u r f a c e  

water-groundwater c o n f l  i c t s  i n  these areas. 

GROUNDWATER OUALITY ASSESSMENT 

Figure 2 shows the l oca t i ons  o f  we l l s  w i t h i n  the Cowichan-Koksilah p lan  

area f o r  which the re  i s  groundwater chemistry data. Table 1 provides a 
summary o f  the  a v a i l a b l e  groundwater q u a l i t y  data, and the f o l l o w i n g  

comments are an assessment o f  t h i s  data. 

An analys is  o f  the we l l  type and depths i nd i ca tes  t h a t  the ma jo r i t y  o f  

w e l l s  w i t h  groundwater q u a l i t y  data are shallow ( l e s s  than 200 ft. deep) and 

a r e  completed i n  s u r f i c i a l  (unconsolidated) deposi ts w i t h i n  shallow ground 

water f low systems. There are f i v e  bedrock we l l s  completed to depths 
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o f  between 190 f e e t  and 410 f e e t .  These wel ls  can also be considered 

completed w i t h i n  r e l a t i v e l y  shallow groundwater f l ow  systems. The 
s i g n i f i c a n c e  o f  a shallow groundwater f low system i s  t h a t  most natural  

waters w i l l  be r e l a t i v e l y  low i n  t o t a l  d issolved s o l i d s  (T.D.S.), low i n  
s p e c i f i c  conductance and be r e l a t i v e l y  so f t  to moderately s o f t  i n  hardness. 

Th is  appears to be the case f o r  groundwaters w i t h i n  t h i s  study area (see 
Table 1). Table 1 a lso  ind icates t h a t  for  the parameters tested, most o f  

the groundwaters w i t h i n  the study area have chemical concentrat ions w i t h i n  
acceptable l i m i t s  f o r  d r i nk ing  water q u a l i t y  based on the B.C. Dr ink ing 

Water Qual i ty Standards (1982). The exceptions inc lude the groundwater 

tes ted  from wel ls  no. 3, 11, 18, 19, 20 and 2 1  (which have pH values 

s l i g h t l y  above o r  below the recommended l i m i t s ) ,  and those from wel ls  
no. 13 and 14 (which have reported Chlor ide l e v e l s  Over and almost above the 

recommended l i m i t  o f  250 mg/L). Regarding the high Chloride concentrat ion 
and s a l t  water content o f  these two l a t t e r  wells, (which are c lose t o  the 

f r e s h  water-sal t water i n te r face ) .  Kohut (1981) suggests t h a t  the source o f  
the s a l t  water content i n  the wel ls  ( p a r t i c u l a r l y  under pumping condi t ions)  

i s  from s a l t  water located i n  a nearby d i s t r i b u t a r y  channel. The low 
c h l o r i d e  concentrat ions reported f o r  groundwaters from nearby we1 1 no.'s 

8, 12, and 15 suggest t h a t  the above s a l t  water i n t r u s i o n  problem i s  

l o c a l  i t e d .  

A t  present, there are no other known contaminated groundwaters w i t h i n  

the  study area. There have been concerns t h a t  some wel ls  operat ing near the 
City o f  Duncan's sewage treatment ponds, located east o f  Duncan and j u s t  

no r th  o f  the lower Cowichan River, may become contaminated by seepage o f  
e f f l u e n t  from the treatment ponds. Fur ther  research and i n v e s t i g a t i o n  o f  

t h i s  s i t e  s p e c i f i c  area, i nc lud ing  the possible const ruct ion o f  monitor ing 
we l l s  near the ponds would be requi red t o  assess the p o t e n t i a l  f o r  

contamination. Fur ther  research would also be requi red to i d e n t i f y  the 
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source(s) and degree o f  any o ther  p o t e n t i a l  groundwater contamination 

throughout the study area; and the v u l n e r a b i l i t y  o f  producing aqui fers  to 

po ten t i a l  contamination. 

CONCLUSIONS AND RECOMMENDATIONS 

Avai lab le data have been reviewed and compiled, and a map prepared 

showing the groundwater resource p o t e n t i a l  i n  the study area. F igure  1 
shows the l oca t i ons  o f  e x i s t i n g  known aqui fers  capable o f  p rov id ing  

groundwater suppl ies to a g r i c u l t u r a l  , municipal ,  i n d u s t r i a l  and domestic 
uses. A quan t i t a t i ve  assessment of l a rge  po ten t ia l  groundwater sources was 
done u t i l i z i n g  t h i s  map. 

The amount and extent  o f  po ten t i a l  surface water-groundwater c o n f l i c t s  
i s  no t  f u l l y  known w i t h i n  the study area. Fur ther  inves t iga t ions  and 

analys is  of data are requi red t o  b e t t e r  assess the po ten t i a l  problem(s). 

Analysis o f  water q u a l i t y  data ind ica tes  t h a t  f o r  the parameters 
tested, most groundwaters w i t h i n  the study area are w i t h i n  d r ink ing  water 

q u a l i t y  object ives,  and t h a t  there are no apparent s i g n i f i c a n t  groundwater 
concerns. Fur ther  research i s  requi red t o  i d e n t i f y  and analyze the 

po ten t i a l  f o r  groundwater contamination by man-made a c t i v i t i e s  and the 
po ten t i a l  f o r  s a l t  water i n t r u s i o n  problems i n  the Cowichan Bay estuary 

area. 

Senior Geological Engineer 
Groundwater Sect ion 
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- 50 - 59 - 42 - 48 - 53 - 45 
- 74 

16 - 
14 - 
19 - - 86 

- -  

- -  

- -  
- 170 
- 12s 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
56 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50  
51 
52 
53 
54 
55 
56 

Conductlvlty Total Alkal l n l t  
( mho/an) Hardness (HC03/C03 

I 

0-250 
5- 96 
s-27 
8-4 10 
s- 78 
5-103 
s- 74 
5- 14 
5- 15 
s- 82 
5300 
S- 160 
s- 10 
E- 15 
5 - 2 0  
S-158 
E 42 
5-200 
5.160 
5- 146 
5 - 2 6  
s-36 
s- 47 
0-2 10 
S-XI  
s- 93 
5. 63 
s- 79 
E- 70 
s- 82 

S- 31 
s- 20 
5 - 3 3  
5- 14 
E- 35 
5 - 3 6  
5-152 
S- 104 
S- 65 
5- 73 
5- 49 
5- 75 
5 - 8 0  
$- 70 
S- 76 
s- 49 
5- 53 
I 70 
P 190 
s-30 
5. 21 
s- 80 
+IS0 
s- 91 
s- 79 

s- eo 

02/76 
09/78 
03/72 
08/74 
07/78 
12/65 
05/73 
12/80 
05/75 
06/02 
11/79 
02/76 
12/00 
12/80 
05/75 
06/82 
06/82 
10/75 
12/75 
03/78 
05/75 
05/71 
11/61 
07/82 
07/82 
12/74 
08/68 
10/68 
11/68 
09/68 
05/75 
09/7 5 
09/75 
09/75 
09/75 
09/75 
09/75 
12/75 
02/84 
03/76 
02/77 
03/77 
04/77 
06/78 
06/78 
04/82 
08/63 
10/69 
07/68 
07/82 
06/75 
02/66 
01/70 
04/7 1 
10/70 
04/71 

T Samp le 

8.0 
8.5 
6.0 
7.5 
8.5 
7.5 
7.5 - - 
7.6 

10.0 
7.9 - - 
6.5 
8.5 
8.0 
9.2 
9.0 
9.1 
5.7 
8.0 
7.3 
7.3 
7.8 
6.7 
7.1 
7.0 
6.9 
7.1 
7.4 
6.7 
6.7 
6.7 
6.8 
6.8 
6.8 
6.9 - 
7.3 
7.3 
6.0 
7.1 
7.4 
7.0 
7.0 
7.0 
6.8 
6.9 
8.0 
7.5 
6.0 
7.4 - 
8.1 
7.7 

so0 
180 

435 
500 
24 5 
245 
200 

78 
195 

1000 

1130 
800 

275 
300 
510 
385 

- 

- 
- 

- - 
440 

6 10 
400 

- 

- 
- 
- 

60 
60  

. 62 
61 
50 
55 
66 - 
- 
- 

49 
57 
57 

- 
395 
270 
115 - - 
- 

156 
85 

5 
119 
102 
120 
120 - - 
85 

290 
86 - - 
34 

119 
119 
45 
39 
40 
20 

102 
29 
51 

153 
40 
32 
45 

41 
33 
24 
25 
25 
25 
20 
22 
29 

25 
23 
26 
27 
22 
24 
25 
32 
37 
44 
85 

120 
70 
40 

88 
56 

- 

- 

I36 
85 

204 
230 

- 

- - - - 
85 

299 - - - 
- 

136 
136 - 
80 
25 - 
25 

239 
I19 
50 
36 
46 
w 
44 

25 
25 
26 
25 
20 
23 
29 

- 

- 
- 

31 
28 
37 
26 
29 
32 
29 
36 
49 

18 7 - 
62 
- 

103 
74 

15.0 
7.6 

>5.0 
15.0 
30.0 

' 22.7 
15.2 
37.9 

7.6 
143.0 
45.0 

393.9 
242.4 

15.2 
7.6 
7.6 

105.0 
71.6 
75.0 
10.0 
75.8 

1.2 
75.0 
22.0 

7.5 
6.5 

- 

- 
1.5 

L0.5 
1 .8 
1.7 
1.8 
1.7 
1.6 
1.6 
1.8 

1.5 
2.5 
3.0 
6.0 

Lo. 5 
LO. 5 

2.5 
1.9 
5.2 

15.0 
c15.2 
c22.7 

6.7 

2.0 
1.0 

- 

- 

Fe 
( T o t a l )  

0.4 
0.8 
3.0 
0.4 
5.0 
1 .o 
1.0 

1.0 
1.6 
0.5 

L0.5 

- 

- - 
1.2 
1.3 
1.8 

10.4 
0.2 
0.1 

1 .o 
0.1 
2.3 
2.0 
0.3 

Lo. 1 

LO. 1 
Lo. 1 
LO. 1 

0. I 
0. I 
0.2 
0.3 

Lo. 1 
0.2 
0.1 
0.4 
Lo. 1 

- 

- 

- - 
LO. 1 
0.5 

LO. 1 
Lo. 1 
LO. I 
Lo. 1 
0. I 
0.6 
2.5 
1.0 

2. I 
0.8 
2.1 

- 

ca - 
- - - 
- 
- - 
- 

- - - - - 
5.9 
4.2 

10.0 
15.0 

9.8 

- 
- 

30.0 
9.0 

7.5 
8.5 
7.7 
8.5 
8.5 
8.8 
8.8 
7.0 
7.8 
9.7 
7.6 
8.0 
7.3 
7.9 
9.4 
7.6 
8.3 
8.8 
9.5 
9.8 

- 

- 
8.8 

24.2 
20.8 - 

"g - 
- - - - - - - - 
- - 

- 
- 
- 

7. 
6. 
'0. 
i5. 

1. 

- 

- 
0. 
1. 

5. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
0. 
1. 
0. 
0. 
1 .  
3. 

- 

- 
6. 

6. 
1. - 

Well Type. 8 - Bedrock 
S - S u r f l c l a l  

Note: Unlts In mg/less otherulse n o t e d  
L - l ess  than 
c - denotes calculated value 

. ,.L..".' 
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Areas u n d e r l a i n  by c o n f i n e d  a n d / o r  L E G E N D  unconf ined  a q u i f e r s  w i t h  known good 
groundwater  p o t e n t i a l .  (Well y i e l d s  
r e p o r t e d  between 25gpm a n d  2000gprn )  

Several we1 1s w i t h  reported 

c 

yields greater than 50 gpm. . Areas u n d e r l a i n  by c o n f i n e d  a n d / o r  
~ l t l ~ : ~ ~ t ~ r i t ~ ~ ( t  n(11ti rOr .7  w i r . t l  k t l o w t 1  I I I O ~ I O ~ ~ ~ ~ P  
~Ji'I)IIIitlWtl t!l' 110 I . V l i  I. I rl I I ( M I 4  I yI1~1(1+ 
l l !~JOt '~ , ( !d  I)(! t,W(?(!tl 10 (JlJIII iIll(l %!J g1j111, ) 

Wells with reported y i e l d s  
greater than 50 gpm. 0 

Areas underlain p redominan t ly  by s a n d  
and /o r  gravel deposits where there may be 
potential for  groundwater development. 

Wells w i t h  rcportcd y i  csl d s  
Areas underlain predoitiinantly by bedrock / between 25ypm and 50 gpiii, ' A  
veneer over bedrock, or shallow iiiorai,nal de- 
posits where the groundwater potential i s 
generally low t o  nil  (i.e.wel1 yields l e s s  
t han  10 g p m . )  

.December 1984 - 

- 
.. sc.31. I l00000 

I 

COWICHAN-KOKSILAH ' WATR MANAGEMENT PLAN GROUNDWATER POTENTIAL! 
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