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I NT RODU CT I ON 

A t  the request of J.D.C. Fuller, Head of Engineering Section, in a 
memorandum dated July 3 ,  1980, a more detailed study of the groundwater 
potential of the various agricultural land reserves (ALR's) in the 
Saanich peninsula has been completed. I n  par t icular ,  this off ice  study 
includes: , .  

1 .  a correlation of aquifers with areas of demand. 
2. an assessment and estimate o f  the present and potential 

well yields within the individual ALR areas. 
3 .  proposed t e s t  d r i l l ing  and cost estimates t o  determine 

well yields fo r  specific s i t e s .  
4. comments regarding possible correlation between Elk Lake 

and the Cordova Bay aquifer. 

Figure 1 has been prepared t o  correlate the location of the unconsolidated 
aquifers, and areas demanding water within each ALR. 
locations of known we1 1s constructed i n  -bedrock and unconsolidated mater- 
i a l s  that  have reported yields i n  excess of-75 h g p m .  Based upon the well 
yields of known wells i n  each A L R ,  and other hydrogeologic data, Table 1 
i s  a summary of the present groundwater supply being used f o r  i r r igat ion 
during the i r r igat ion season between May and October, and the additional 
groundwater potential t h a t  may be available fo r  i r r iga t ion ,  during this 
season. - 

Also i t  shows the 

DISCUSSION AND RECOMMENDATIONS 

In  Table 1 ,  the figures quoted in the estimated present groundwater supply 
being used fo r  i r r igat ion column, represent the total  estimated actual 
maximum yields of wells rated a t  over 10 USgpm. 
o f  less  than 10 USgpm (being approximately 90% of a l l  wells in Saanich 
Peninsula) have not been considered because these wells are generally not 

As can be seen in Table 1 , the estimated present groundwater supply being 
used for  i r r iga t ion  w i t h i n  the demand areas of each A L R ,  and the estimated 
additional groundwater potential tha t  may be available fo r  i r r iga t ion  use 

Wells w i t h  reported yields 

used fo r  i r r igat ion purposes. . ,  
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i n  those areas ( i . e .  , t o t a l  o f  approx imate ly  4,500 USgpm), i s  n o t  s u f f i c i e n t  
t o  .meet t h e  t o t a l  r e q u i r e d  peak demand o f  approx imate ly  13,400 USgpm (assuming 
t h i ' -  -'leak demand i s  d u r i n g  t h e  i r r i g a t i o n  season between May and October o n l y ) .  

,- in two areas, t h e  groundwater p o t e n t i a l  f o r  f u r t h e r  development may H o(& 
mee l e a s t  o n e - t h i r d  o f  t h e  r e q u i r e d  demand w i t h i n  t h a t  area. 

The Cordova Bay a q u i f e r ,  ad jacent  t o  t h e  Red ALR may be a b l e  t o  p r o v i d e  t h e  Red 
ALR, up t o  an es t imated  1,500 USgpm f rom severa l  c a r e f u l l y  spaced w e l l s  ( a l l o w -  
i n g  f o r  i n t e r f e r e n c e  e f f e c t s ) ,  c o n s t r u c t e d  i n  t h e  permeable, w a t e r  b e a r i n g  sand 
and grave l  a q u i f e r .  The D i s t r i c t  o f  Saanich cons t ruc ted  9 h i g h  y i e l d i n g  w e l l s  
severa l  years  ago i n  t h i s  area, b u t  subsequent ly abandoned them because o f  hard- 
ness and a h i g h  i r o n  problem. Notw i ths tand ing  these problems, a t e s t  d r i l l i n g  
program t o  b e t t e r  eva lua te  t h i s  a q u i f e r  i s  recommended because o f  t h e  g r e a t  
p o t e n t i a l .  
2 s i x - i n c h  d iameter  t e s t  w e l l s  a t  a c o s t  o f  $6,500.00 each. I f  success fu l ,  
severa l  8 - i n c h  d iameter  p r o d u c t i o n  w e l l s  capable o f  a t  l e a s t  250 USgpm each cou ld  
be c o n s t r u c t e d  a t  a c o s t  o f  approx imate ly  $7,500.00 f o r  d r i l l i n g  and t e s t i n g .  
The s i x - i n c h  d iameter  t e s t  w e l l s  can then be used t o  m o n i t o r  t h e  pumping e f f e c t s  
o f  t h e  p r o d u c t i o n  w e l l s .  
any t e s t i n g  o f  t h e  Cordova Bay a q u i f e r .  

The d r i l l i n g  program would c o n s i s t  i n  d r i l l i n g  and t e s t i n g  a t  l e a s t  

A m o n i t o r i n g  program should be undertaken as p a r t  of 

U n t i  1 r e c e n t l y  , t h e  Sidney Water Works D i  s t r i  c t  had u t i  1 i zed severa l  s u r f i  c i  a1 
and bedrock w e l l s  ( e s t .  t o t a l  y i e l d  o f  400 USgpm) t o  supp ly  t h e i r  domest ic water  
needs. These w e l l s  a r e  apparent ly  n o t  b e i n g  used a t  p r e s e n t  and may p r o v i d e  t h e  
Yel low ALR w i t h  a p o t e n t i a l  o f  400 USgpm f o r  i r r i g a t i o n .  I n  o r d e r  t o  supp ly  t h e  
Yel low ALR w i t h  more groundwater, f u r t h e r  d r i l l i n g  would be requ i red .  
based upon p r e s e n t  w e l l  y i e l d s  o f  w e l l s  i n  t h e  area and t h e  a n t i c i p a t e d  i n t e r -  
ference e f f e c t s  f rom pumping a t  r a t e s  g r e a t e r  than 75 USgpm, t h e  groundwater 
p o t e n t i a l  f o r  f u r t h e r  development f o r  i r r i g a t i o n  purposes , i n  a d d i t i o n  t o  t h e  
Sidney Water Works D i s t r i c t  we1 1s , i s  n o t  expected t o  be g r e a t e r  than 100 USgpm. 
Th is  y i e l d  m i g h t  be o b t a i n e d  f rom severa l  deep bedrock w e l l s  c o n s t r u c t e d  i n  t h e  
v i c i n i t y  o f  D a l k e i t h  Avenue and F a l k i r k  Avenue, a t  an es t imated  t o t a l  c o s t  of 
$13,000.00 f o r  d r i l l i n g  and t e s t i n g .  

Since t h e  es t imated  groundwater p o t e n t i a l  f o r  f u r t h e r  development w i t h i n  t h e  
demand areas o f  each o f  t h e  o t h e r  ALR's ( i . e .  , Brown, Dk. Blue, L t .  Blue, Pur- 
p l e ,  P ink  and B lack)  i s  l e s s  than 25% o f  t h e i r  r e s p e c t i v e  r e q u i r e d  peak demands, 
f u r t h e r  groundwater e x p l o r a t i o n  o r  development t o  o b t a i n  t h e  1 i m i  t e d  p o t e n t i a l  
groundwater i n  these areas, would n o t  be f e a s i b l e  and t h e r e f o r e  n o t  recommended 
a t  t h i s  t ime. 

However, 

ELK LAKE - CORDOVA BAY AQUIFER CONNECTION 

Accord ing t o  p r e s e n t  data,  i t  appears t h a t  p r e c i p i t a t i o n  i s  t h e  p r i n c i p l e  source 
o f  recharge t o  t h e  Cordova Bay a q u i f e r .  As o f  y e t ,  i t  i s  n o t  d e f i n i t e l y  known 
whether t h e r e  i s  any h y d r a u l i c  connect ion between E l k  Lake and t h e  Cordova Bay 
a q u i f e r ;  t e s t  d r i l l i n g  i n c l u d i n g  t h e  c o n s t r u c t i o n  o f  o b s e r v a t i o n  w e l l s  t o  moni- 
t o r  water  l e v e l  f l u c t u a t i o n s  and p o s s i b l y  geophysical  e x p l o r a t i o n  would be 
r e q u i r e d  t o  determine p o s s i b l e  c o r r e l a t i o n  between t h e  l a k e  and t h e  a q u i f e r .  

e** Marc Zubel 

Geol o g i  c a l  Engineer 
Groundwater 
Hydrology S e c t i o n  
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A.L.R. 

I .  Brown 

?. Dk. B lue 

3. Yellow 

I. L t .  Blue 

i. Red- 

;. Purp le 

7 .  Pink 

3 .  Black 

rOTALS : 

Demand Area 
(Acres) 

*1 

40 

4 30 

39 0 

9 50 

1290 

470 

150 

60 

3,780 

I 
TABLE 1 

SUMMARY OF GROUNDWATER SUPPLY AND DEVELOPMENT POTENTIAL FOR IRRIGATION , SAANICH PENINSULA I 
1 

Required Peak 
Demand 
( USgpm) 

*1 

142 

1522 

1381 

3363 

4567 

1664 

531 

21 2 

13,382 

Est imated Present 
,Groundwater Supply 

Being Used f o r  
I rri g a t i  on 

(USgpm) 

10 

220 

450 

350 

3 50 

200 

60 

100 

1,740 USgpm 

Groundwater Supply 
Source ( s  ) 

Frac tured  bedrock 

Frac tured  bedrock 

Frac tured  bedrock 

Frac tured  bedrock 

E. Saanich Rd. a q u i f e r  
Cowi chan Head II 

Frac tured  bedrock 

Fractured bedrock 

F r a c t u r e d  bed r o  c k 
s u r f i c i a l  sediments 

Est .  Add i t i ona l  
Groundwater 

Po ten t i  a1 f o r  
I r r i g a t i o n  

(USgpm) 

4 0  

20 0 

500 

250 

1500 

200 

4 0  

<50 

2,800 USgpm 

! Po ten t i  a1 Source 

i 
I 

F rac tured  bedrock 

Fractured bedrock & Nor th Saanich 
aqu i fe r .  

Fractured bedrock & unused S i  dney 
W.W. D i s t r i c t  we l l s .  

F rac tured  bedrock & Hagan Creek 
aqu i fe r .  

Cordova Bay a q u i f e r .  

Fractured bedrock & unused Brentwool 
W.W. D i s t r i c t  we l l s .  

Fractured bedrock. 

Frac tured  bedrock. 

Saanich Pen. I r r i g a t i o n  Study, Est imated Water Requirements tab le ;  under t o t a l  "Yes" Cleared acreage column. 
Supply Sect. memo t o  Groundwater, dated J u l y  16, 1980 - F i l e  No. 92BLl l  (58) .  
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