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F i l e :  92F/8 #18 

Re: ALR Fine Tuning Program, Groundwater Study 
(Map sheets 92F.028, 029, 038 and 0391, P a r k s v i l l e  Area 

This memorandum repor t  and accompanying maps provides a b r i e f  discussion and 
analys is  o f  developed and po ten t i a l  aqui fers i n  the above area based on 
present ly  avai lab le groundwater data. The hydrogeological information, 
themat ica l ly  presented on the attached map sheets are based on the tabulated 
data from 875 water wel l  records, water wel l  l o c a t i o n  maps (both on f i l e  
w i t h  the Groundwater Section) and published s u r f i c i a l  geology maps (Fyles, 
1963). 

S u r f i c i a l  geology u n i t s  which were considered hydrogeological l y  s i g n i f i c a n t  
i n  terms o f  groundwater po ten t i a l  were t ransferred t o  the water wel l  
l o c a t i o n  maps which were used as a working base. Tabulated data from the 
water well  records (e.g., aqu i fe r  cha rac te r i s t i cs ,  depth to bedrock etc.) 
were t ransferred to these same maps. A synthesis o f  t h i s  data was then 
t rans fe r red  t o  the f i n a l  1:20,000 scale base maps. 

The descr ip t ion and l i m i t a t i o n s  o f  each component shown on the map sheets 

are as fo l lows: 

AREA A: Area A o u t l i n e s  the s u r f i c i a l  extent o f  
unconsolidated deposits p r i m a r i l y  comprised o f  
sand and/or gravels. The deposits which f a l l  
i n t o  t h i s  category inc lude the fo l lowing four  
genetic un i t s :  (1 )  shore, d e l t a i c  and f l u v i a l  
deposits o f  the Sal ish Sediments; (2)  ter race 

a n d N  glacio-marine deposits of the Capilano 
a1 deposits o f  the Vashon D r i f t ; .  ( 4 )  and d i s t a l  

g l a c i a l  outwash aprons i d e n t i f i e d  as the Quadra Sand (Clague, 1977). These 
s u r f i c i a l  geology u n i t s  were t ransferred f i r s t  from 1 :63,360 scale mapping 
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and/or gravel aqui fers  (g rea ter  than 0.5 metres 
i n  th ickness) have been i d e n t i f i e d  a t  depth based 
on water wel l  l i t h o l o g y  records. These aqui fers 
may be e i t h e r  c o n f i n e d  o r  u n c o n f i n e d .  

t o  1:12,000 scale water wel l  l oca t i on  maps, and then to the 1:20,000 scale 

cadastral  maps. Minor boundary er rors  may e x i s t  therefore on the l a rge r  
scale mapping. 

% , . , , . . , , , , . . , , , , ,  AREA B: Area B ou t l ines  regions where sand 

Area A ou t l i nes  areas where there i s  a high p r o b a b i l i t y  o f  l oca t i ng  water- 
bear ing sand and/or gravel aquifers but  does not imply the existence of  
water-bearing sand and/or gravel aqui fers.  I n  some areas f o r  example the 
sand and gravel deposits may be very t h i n  and dry throughout t h e i r  e n t i r e  
thickness. 

Area A ou t l i nes  po ten t ia l  unconfined aqui fers  a t  surface, i t  does not show 
d i s t r i b u t i o n  a t  depth. This i s  espec ia l l y  re levant  to the Quadra Sand and 
poss ib ly  t o  some pre-Fraser G lac ia t ion  unconsolidated sediments which may 
under l ie  younger deposits (marine c lays f o r  example) i n  the region. 

The boundaries o f  Area B were a r b i t r a r i l y  set  a t  a 100 metre radius from a 
data p o i n t  (water we l l )  which i d e n t i f e d  a sand and/or gravel aqu i fe r  greater 
than 0.5 metres i n  thickness. Where two wel ls,  located w i t h i n  400 metres o f  
each other, show s i m i l a r  l i t h o l o g i e s  and the geomorphology of  the area was 
homogeneous, Area B was extended between the two wel ls.  
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i n  many regions o f  Area C where s i t e  s p e c i f i c  data are avai lab le.  Where 
ground moraine deposits have been mapped i n  Area C, l o c a l l y  there may be 
sand and/or gravel deposits found a t  surface o r  i n  lenses a t  depth. Also, 
o lde r  geologic u n i t s  (e.g., Quadra Sand) t h a t  are s i g n i f i c a n t  aqui fers may 

be ove r la in  by the marine and moraine deposits found i n  Area C. Productive 
aqui fers  may be found i n  these o lder  geologic un i ts .  

The boundaries o f  Area C were also t ransferred from Fyles (1:63,360 scale) 
s u r f i c i a l  geology maps. Minor boundary er rors  therefore may e x i s t  on the 
1 arger scale mappi ng . 

AREA D: Area D was i d e n t i f i e d  where bedrock i s  
located a t  o r  near ground surface and/or where 
w e l l  l o g s  i n d i c a t e  bedrock a q u i f e r s .  The 
p o s s i b i l i t y  o f  obtaining adequate supplies o f  
groundwater for  i r r i g a t i o n  purposes are general l y  

considered to  be poor i n  these areas and although 
some bedrock wel ls  i n  the area have been reported t o  y i e l d  between 1 and 3 
L/s,  long durat ion pumping t e s t s  w i l l  be required to ve r i f y  i f  bedrock 
aqui fers  are capable of  a sustained h igh withdrawal rate.  Examples of  
bedrock aqui fers capable o f  y i  e l  d i  ng s u f f i c i e n t  suppl i es o f  groundwater f o r  
i r r i g a t i o n  purposes can be found i n  the M i l l  Bay and Saanich regions of  
southern Vancouver I s l a n d  where we1 1 y i e l d s  up t o  16 L/s have been obtained. 
It i s  not known i f  comparable high y i e l d i n g  bedrock aqui fers e x i s t  i n  the 

study area. 
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The boundaries f o r  Area D were a lso a r b i t r a r i l y  se t  a t  a 100 metre rad ius 
from a data p o i n t  (e.g., bedrock we l l  o r  rock outcrop). Th is  distance was 
extended t o  400 metres between data po in ts  if water wel l  l o g  l i t h o l o g y  and 
the surface morphology so warranted. 

A 

Water we l ls  where y i e l d s  greater than 3 L/s have 
been reported. Where these we l ls  are found i n  
Area B these areas show the highest po ten t i a l  f o r  
ob ta in ing  groundwater supplies to meet i r r i g a t i o n  
requirements. 

Water we l ls  where y i e l d s  between 1 and 3 L/s are 
reported. These areas also show h igh po ten t i a l  
f o r  o b t a i n i n g  i r r i g a t i o n  s u p p l i e s  o f  
groundwater. 

On a regional basis, there i s  po ten t i a l  f o r  l o c a t i n g  groundwater supplies 
capable o f  meeting i r r i g a t i o n  requirements i n  the coastal areas under la in  by 
unconsolidated deposits. 19 water we1 1 records showed we1 1 s w i t h  reported 
y i e l d s  greater than 6 L/s. 24 hour pump t e s t s  showed spec i f i c  capacity 

r a t i n g s  from 40 t o  200 l i t r e s  per#/metre. These ra t i ngs  are s i g n i f i c a n t  
i n  terms o f  groundwater po ten t i a l .  

w i w o  

There i s  a pauci ty  o f  wel l  l o g  informat ion ava i lab le  f o r  a l a rge  p o r t i o n  o f  
the areas showing groundwater po ten t i a l  f o r  i r r i g a t i o n  (Area A).  

Developed sand and gravel aqui fers  i n  Area B were i d e n t i f i e d  from over 200 - 

water wel l  records. Approximately h a l f  o f  these aqui fers  are over la in  by 
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t i l l s ,  s i l t  and/or clay found i n  Area C and the other half  were found 
underlying Area A. Almost one half  of the water wells w i t h  reported yields 
over 1 L/s were also found i n  Area C. T h i s  shows the potential for 
groundwater development is significant for bo th  Areas A and C. 

Water quali ty based on 9 Hach field k i t  analyses and 18 l a b  analyses 
indicate groundwaters are general l y  favourable for irrigation purposes. 
However, some water from bedrock aquifers may contain h i g h  levels of sodium 
relative to the levels of calcium and magnesium. Waters h i g h  i n  sodium 
relative t o  calcium and magnesium may be very undesirable for some crops 
(Richards, 1969). This relationship i s  usually expressed as the sodium 
absorpt ion r a t i o  (SAR) where SAR = Nat/ d ( C a  + Mg)/2 and can be used for  
identifying the suitability of groundwaters for irrigation purposes. The 
formula applies where a l l  concentrations are expressed i n  epm. 

Since the delineation of known aquifer areas i s  based on the interpretation 
of existing water well data;  add i t iona l  synthesis of geologic data, future 
review of new well log da ta  etc., could be used to define more accurately 
and/or extend the boundaries of Area B. 

This report i s  regional i n  scope and identifies areas which have the 
potential t o  supply irrigation water. I t  does not provide a quantitative 
assessment of water availability for a s i te  specific location. To provide 
such an assessment, more accurate delineation of aquifer boundaries and an 
estimation of groundwater recharge, movement, aquifer parameters and 
withdrawal rates would be required on a s i te  specific basis. 
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