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Further  t o  t h e  December 23, 1976 reques t  from t h e  B r i t i s h  Columbia Land 
Commission f o r  an i n v e s t i g a t i o n  of  drainage condi t ions on t h e  above area, 
a review was completed of e x i s t i n g  hydrogeologic d a t a  on t h e  area and a 
f i e l d  check was c a r r i e d  out January 27 and 28 t o  i n v e s t i g a t e  l o c a l  geologic 
and hydrologic  condi t ions.  
M r .  Hodge under my supervis ion and a copy of h i s  comprehensive r epor t  is  
a t tached .  This memorandum b r i e f l y  reviews t h e  reg iona l  background information 
on t h e  area and t h e  r e s u l t s  of t h e  f i e l d  inves t iga t ion .  

The i n i t i a l  o f f i c e  review was completed by 

Geology and Groundwater Conditions 

Lots A and E of District Lot 244 are under la in  by very permeable sand and 
gravel  depos i t s  of  va r i ab le  th ickness  overlying clay.  
occurs under water- table  condi t ions i n  these  areas a t  depths genera l ly  less than 
10 feet below ground su r face .  
towards the  no r theas t  with seepages observed i n  shallow gravel  p i t s  east  of 
Lazo Road and upslope of  t h e  swampy lowland. 
d i t i o n s  are evident  i n  t h e  win ter  months, it i s  not  known i f  these  condi t ions 
p e r s i s t  throughout the  summer months. Seasonal f l uc tua t ions ,  f o r  example, i n  
t h e  water t a b l e  may occur i n  t h i s  area. The water l e v e l  i n  t h e  lakes nor theas t  
of t he  l o t s ,  meanwhile, probably corresponds c lose ly  with t h e  l o c a l  water t a b l e .  

Shallow groundwater 

The water t a b l e  appears t o  be progress ive ly  h igher  

Although high water - tab le  con- 

Lot D i s  under la in  by permeable dune sand depos i t s .  
from 10 t o  15 feet above t h e  surrounding t e r r a i n  and are genera l ly  longi tudina l  
i n  a northwest t o  southeast  d i r ec t ion .  Locally small depressions occur amongst 
t h e  dunes. The dunes appear well-drained with the  water t a b l e  probably occurr ing 
from 10 t o  30 feet  below ground su r face .  

The dunes vary i n  he ight  

Groundwater Movement 

Available water l e v e l  d a t a  i n d i c a t e s  t he  n a t u r a l  g rad ien t  o f  t h e  water t a b l e  
genera l ly  coincides  with t h e  topographic grad ien t .  
d i r ec t ed  from the  southwest, west and no r theas t  i n t o  t h e  low-lying region north-  
west o f  t h e  dune area (Figure 1 ) .  Water t a b l e  contours run p a r a l l e l  t o  t h e  
topographic contours on t h e  upland areas, but  wi th in  t h e  low-lying region t h e  
water t a b l e  is r e l a t i v e l y  flrrt. Minor groundwater discharge along t h e  beach east 

Shallow groundwater flow i s  
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of  t h e  dune f i e l d ,  however, suggests  a s l i g h t  g rad ien t  towards t h e  east e x i s t s  
and groundwater i s  probably moving eastward. 
t a b l e  under t h e  dune region may a l s o  occur due t o  l o c a l  recharge from r a i n f a l l  
over t h e  dunes. 

A s l i g h t  mounding o f  t h e  water 

Surface Water Movement 

In general ,  su r f ace  water moves downslope from t h e  upland areas i n t o  t h e  lowland 
no r theas t  o f  t he  dune area from the  southwest,  west and n o r t h e a s t  (Figure 1 ) .  
The only su r face  o u t l e t  f o r  t h i s  region i s  a drainage d i t c h  which has been con- 
s t r u c t e d  p a r a l l e l  t o  Knight Road south o f  t h e  a i r f i e l d .  
flow of  5 cubic  feet  p e r  second was observed discharging i n t o  the  sea from t h i s  
d i t c h .  
d ra in  the  upland. Flow was observed i n  most o f  t h e s e  d i t c h e s  and r e l a t i v e l y  
high conductkvity o f  t h e  discharging waters (165 umhos/cm) i n d i c a t e s  a s i g n i f i c a n t  
groundwater component i n  t h e  flow. Seepage areas and high water- table  cond i t ions ,  
moreover, are prevalent  along Knight Road. 

Surface drainage from the  small lakes which occur east o f  Lots A and E i s  impeded 
by t h e  dunes t o  the east .  Overflow from these  lakes may move e i t h e r  northwest o r  
south but t h e  lakes probably d ra in  through the  subsurface toward t h e  east .  No 
su r face  drainage was observed sou theas t  o f  t h e s e  lakes where a former drainage 
channel occurs.  
blocked by l a r g e  dunes. Surface flow from the upland south o f  t h i s  channel 
disappears  i n  t h i s  low-lying region suggest ing the  channel i s  underlain by very 
permeable sands and g rave l s .  

On January 27, 1977 a 

North o f  Knight Road s e v e r a l  t r i b u t a r y  d r a i n s  have been constructed t o  

This channel was found t o  be dry and t h e  o u t l e t  t o  t h e  sea has been 

Conclusions 

With r e s i d e n t i a l  land development, s u r f a c e  runoff  on Lot D should no t  be a major 
problem because of  t h e  permeable and wel l -drained n a t u r e  of  t h e  dune depos i t s .  
Standard s e p t i c  f i e l d  i n s t a l l a t i o n s  should pose no problem i n  t h i s  area as t h e  
s o i l s  are w e l l  s u i t e d  f o r  t h i s  purpose and t h e  water t a b l e  i s  gene ra l ly  no t  excep- 
t i o n a l l y  c l o s e  t o  t h e  su r face .  
however, with r e spec t  t o  any wells o r  neighbouring f i e l d .  S i m i l a r l y ,  t h e  develop- 
ment of  t h e  70-lot  subdivis ion i n  District  Lot 245 should n o t  a l te r  t h e  p re sen t  
runoff  c h a r a c t e r i s t i c s  o f  t h e  area t o  any g r e a t  e x t e n t .  Much o f  t h i s  subdivis ion 
i s  s i t e d  on the  dune areas. Where i n d i v i d u a l  l o t s  extend on t h e  lowland t o  t h e  
east ,  cons t ruc t ion  problems may ar ise  because o f  t h e  high .water-table condi t ions,  
making s e p t i c - f i e l d  cons t ruc t ion  and/or foundation cons t ruc t ion  imprac t i ca l .  

Care should be taken i n  t h e  s i t i n g  o f  t h e s e  f i e l d s ,  

Due t o  t h e  high water- table  condi t ions i n  Lots A and E ,  drainage problems may arise 
during cons t ruc t ion  o f  foundations and s e p t i c  f i e l d s .  
conducted during the  win te r  months when conditions-.are most adverse.  

Pe rco la t ion  tes ts  should be 
Although 
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permeabi l i ty  of t he  s o i l s  i s  good, t h e  effect  of t he  high water t a b l e  could 
make t h e  s i t e  unsui tab le .  
out t h e  year ,  cons t ruc t ion  a c t i v i t i e s ,  d i t ch ing ,  e t c . ,  may inc rease  su r face  
flow from t h i s  area t o  t h e  lakes  downslope. Considering t h e  very permeable 
na ture  of the  sand and gravel  underlying these  areas and t h e  groundwater grad ien t ,  
s e p t i c  e f f l u e n t  may migrate i n t o  t h e  lakes  downslope over a r e l a t i v e l y  s h o r t  
per iod  of time. 

I f  t h e  high water t a b l e  condi t ions p e r s i s t  through- 

The o v e r a l l  impact of  r e s i d e n t i a l  development i n  these  areas upon t h e  quan t i ty  of  
sur face  drainage on adjacent  lands,  however, would not  be la rge  i n  cons idera t ion  
o f  t h e  n a t u r a l  and con t ro l l ed  drainage condi t ions a l ready  developed. Much of t h e  
drainage problems south of  Knight Road, f o r  example, are der ived from t h e  high 
water- table  condi t ions and sur face  flow from:the upland t o  t h e  north.  
q u a l i t y  problems such as acce lera ted  eu t rophica t ion  of  t h e  lakes downslope of 
Lots A and E ,  however, may develop with i n s t a l l a t i o n  of s e p t i c  f i e l d s  upslope. 

Water 

. 

R e  commen da t  ions  

I Since no seasonal  water l eve l  d a t a  i s  ava i l ab le  s p e c i f i c a l l y  within Lots A and E 
. on t h e  water t a b l e ,  it would be advisable  f o r  the  developer t o  i n s t a l l  a series 

of monitor wells (well  po in t s  f o r  example) t o  determine t h e  a c t u a l  depth t o  t h e  
water t a b l e  and the  magnitude o f  any seasonal  f l u c t u a t i o n s  which may occur.  

The r e s u l t s  of  t h i s  program could then be used t o  determine t h e  a c t u a l  s i t e  s u i t -  
a b i l i t y  f o r  i n s t a l l a t i o n  of s e p t i c  f i e l d s .  A groundwater consul tan t  and/or c i v i l  
engineer  experienced i n  t h i s  f i e l d  should be r e t a ined  t o  superv ise  t h e  work. 

A. P.  Kohut 
Senior  Geological Engineer 
Groundwater Sect ion 

APK/ b mg 

A t  tachs.  
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2 COMOX DRAINAGE PROBLEM - Looking northwest from gravel uplands' 
north of Lazo Road (J anuary 1977) 
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7 COMOX DRAINAGE PROBLEM - Looking north from Lazo Road to swampy 
lake area (January 1 9 7 )  
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9. COMOX DRAINAGE PROBLEM - Looking north from dunes east of 

swamp south of Lazo Road (January 1977) 
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- Lake drainage impeded by Dunes north 
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LCanOX DRAINAGE PROBLEM - Flow to SW- from 
small gravel pits, sase location as Photo 7 
(January 1977) 

COMOX DRAINAGE PROBLEM - Seepage from gravels 
on Upland south of Lazo Road west of swamp 
(January 1977) 
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sands overlying stoney clay till along coast 
(January 1977) 

13, COMOX DRAINAGE PROBLEM - ,  As Photo 12 
(January 1977) 
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15 COMOX DRAINAGE PROBLEM - Marine g r a h l  werlflng staasy clay till 
and quadra (January 1977) 



Ib. COMOX DRAINAGE PRolltEM - AS photo IS 
(January 1977) 






