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Fur ther  t o  t h e  Apr i l  1, 1976 memorandum from t h e  Ass i s t an t  
t o  t h e  Comptroller of Water R i g h t s  on t h e  above sub jec t ,  a 
f i e l d  i n v e s t i g a t i o n  was c a r r i e d  out Apr i l  12,  1976 of t h e  
Webster proper ty  and surrounding area .  M r .  W. A. Webster 
was contacted t o  review t h e  s i t u a t i o n  and s e v e r a l  o ther  
adjacent  landowners concerned p r imar i ly  w i t h  e ros ion  along 
t h e  sea  bank were a l s o  interviewed. A i r  photographs of t h e  
region were examined t o  i d e n t i f y  s u r f i c i a l  geologic f e a t u r e s  
and a review was conducted of a l l  a v a i l a b l e  geologic  r e p o r t s  
on t h e  a rea .  

The immediate problem as ou t l ined  by Mr. Webster on his  prop- 
e r t y  concerns a l o c a l  a r ea  (groundwater seepage zone) which 
tends t o  be very  wet during t h e  win te r  months bu t  i s  dry  i n  the  
summer months. Mr. Webster has  excavated two small  ponds i n  
this  a rea  and has  obtained water l i c e n s e s  on these  sources.  
Mr. Webster contends t h a t  p r i o r  t o  excavat ion of t he  grave l  
p i t  upslope of his property,  wet condi t ions  were not  a problem 
on his  proper ty  and his  ponds remained f u l l  dur ing  t h e  summer 
months. He suggests  t h a t  excavation of t h e  g rave l  p i t  and t h e  
removal of t h e  n a t u r a l  vege ta t ion  allows r a i n f a l l  t o  i n f i l t r a t e  
t o  t h e  water t a b l e  very r a p i d l y  thereby causing t h e  h igh  water 
t a b l e  condi t ions on his  proper ty  i n  t h e  winter .  On t h e  o the r  
hand, the-removal of t he  p o t e n t i a l  groundwater s t o r a  e m a t e r i a l s  
( g r a v e l )  and d e s t r u c t i o n  of water r e t e n t i o n  f a c t o r s  7 vege ta t ion  
and s o i l  cover)  has  reduced the  groundwater recharge i n  the  
swmner months thereby allowing h i s  ponds t o  go dry. Other 
landowners s t a t e  t h a t  t h e  sea  c l i f f  appears t o  be eroding much 
more r a p i d l y  than  i n  the  p a s t  and they  f e e l  t h i s  has been 
caused by excavat ion of t h e  g rave l  p i t .  Although r a p i d  e ros ion  
along M r .  Websterts proper ty  i s  not h is  major concern he f e e l s  
this  i s  a l s o  caused by t h e  same f a c t o r s  discussed above. 
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P r i o r  t o  commenting on t h e  v a l i d i t y  of M r ,  Websterts 
content ions a b r i e f  d i scuss ion  of t h e  geology and n a t u r a l  
groundwater condi t ions of the  a rea  i s  warranted. The 
g rave l  p i t s  west and nor th  of t he  Webster proper ty  occur 
w i t h i n  t h e  Colwood p l a i n  which r ep resen t s  an ex tens ive  

l a c i a l  depos i t  ( r a i s e d  d e l t a )  of coarse  sands and g rave l s  
?Figure 1) . 
abrupt ly  along a s t e e p  seaward f a c i n g  c l i f f  up t o  240 f e e t  
i n  he ight  (Clapp, 1913).  The depos i t  named t h e  "Colwood 
sands and grave ls"  by Clapp (1913) r ep resen t s  a d e l t a i c -  
f l u v i a l  sequence deposi ted during wasting of t h e  l a s t  major 
i c e  sheet  t h a t  covered t h e  area.  The sands and g rave l s  
a r e  wel l  s t r a t i f i e d  w i t h  a l a r g e  p a r t  of t h e  depos i t  comprised 
of d e l t a  f o r e - s e t  beds dipping 15 t o  25 degrees towards t h e  
southeas t  (Clapp, 1913). Examination of t h e  sea c l i f f  a t  
var ious  s i t e s  near  t h e  Webster proper ty  r e v e a l s  t he  fol lowing 
genera l  succession of depos i t s  f rom the  top  of the  bank t o  
sea  l e v e l  (Figure 2).  The complete s e c t i o n  however i s  not  
always present  along t h e  sea  bank. 

Towards t h e  southeas t  t h e  p l a i n  terminates  

Unit 1. 10 f e e t  of brown buff ,  blocky c layey  till 

Unit 2. 

w i t h  pebbles and boulders  

4 d  f e e t  of sand and g rave l  (Colwood sands 
and g r a v e l s )  grading downwards t o  f i n e  hard 
s i l t y  sand 

60- f e e t  of very hard gray s tony c l a y  w i t h  
sand l enses .  

+ 
Unit 3. 

k/-- 

Springs and seepage zones occur a t  t h e  contac t  between t h e  
sands of u n i t  2 and underlying s tony c l a y  along t h e  sea c l i f f  
and a l s o  wi th in  low areas  on the  d i s sec t ed  s lopes  adjacent  t o  
t h e  lagoon south of t h e  Webster proper ty  (Figure 1). A major 
sp r ing  occurs wi th in  a shallow g u l l y  on t h e  Burr proper ty  
s o u t h  of t he  Webster res idence  w i t h  t h e  major p o r t i o n  of t h e  
s p r i n g  heading from t h e  t o e  of t h e  r i s i n g  upland t-owards the  
west. The l o c a l  wet a r e a  on t h e  Webster proper ty  appears t o  
be p a r t  of t h e  same groundwater discharge a r e a  as  t h e  Burr  
sp r ing  but being a t  a s l i g h t l y  h igher  e l e v a t i o n  i s  no t  com- 
p l e t e l y  inundated. However, f l u c t u a t i o n s  of t he  water t a b l e  
and moisture changes i n  t h e  zone above t h e  water t a b l e  may be 
expected t o  be more pronounced on the  Webster proper ty .  
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Discharge from t h e  spr ings loca ted  on the  sea bank tends t o  
remove much of t h e  f i n e  sand from which t h e  sp r ings  o r i g i n a t e  
thereby undermining t h e  c l i f f .  Once undermining proceeds, 
support  of t h e  overlying m a t e r i a l s  i s  reduced f a c i l i t a t i n g  
l a r g e  sec t ions  of t h e  c l i f f  t o  slump and slough out  t o  sea.  
Aer ia l  photographs taken  i n  1954 (Figure 1) p r i o r  t o  exca- 
v a t i o n  of t h e  Highways p i t  i n d i c a t e  this  type  of condi t ion  
has  ex i s t ed  i n  t h e  p a s t .  From t h e s e  photographs it would 
appear t h a t  t h i s  e ros ion  i s  advancing sou theas t e r ly  along 
t h e  bank. ( s ee  s l i d e  sca r ,  Figure 1). Where e ros ion  has  
taken place i n  t h e  p a s t  i t  appears t h a t  t h e  bank i s  r e l a t i v e -  
l y  s t a b l e  a t  t h e s e  l o c a t i o n s  poss ib ly  because t h e  s l i d e  
m a t e r i a l  has covered former discharge areas .  

Geologic condi t ions  i n  t h e  a rea  i n d i c a t e  t h a t  probablg shallow 
groundwater movement i s  d i r ec t ed  through t h e  Colwood sands and 
g rave l s  from t h e  northw-est t o  the  southeas t .  I n  add i t ion ,  
s t r a t i f i c a t i o n  of t h e  depos i t s  w i t h  d ips  toward t h e  southeas t  
favour a p r e f e r r e d  groundwater movement i n  this  d i r e c t i o n .  
It would seem probable the re fo re  t h a t  r a i n f a l l  f a l l i n g  wi th in  
t h e  p i t s  upslope of the  Webster property may con t r ibu te  t o  
discharge f low of the spr ings  downslope. Considering t h e  
r e l a t i v e  s i z e  of t h e  p i t s  i n  r e l a t i o n s h i p  t o  t h e  a rea  down- 
s lope being approximately equal,  any mounding of t h e  water  
t a b l e - b e n e a t h  t h e  p i t s  may r e s u l t  i n  h igher  water t a b l e  
condi t ions  downslope. Other f a c t o r s  however could give r i s e  
t o  h igher  water t a b l e  condi t ions  on the  Webster property.  
These include : 

( a )  

( b )  

( c )  

removal of vege ta t ion  on bu i ld ing  l o t s  upslope of t h e  
Webs t e r  proper ty  
the n e t  impor ta t ion  of water  t o  t h e  a rea ;  none of t he  
r e s i d e n t s  u t i l i z e  wel l s  as  water i s  piped i n  
the  use of s e p t i c  tanks f o r  sewage d i sposa l  e t c . ,  t h e  
t i l e  f i e l d  f o r  example a t  t h e  Webster res idence  i s  
loca t ed  immediately above t h e  wet a r e a  on h i s  property 

( d )  cons t ruc t ion  of access roads on bu i ld ing  l o t s ;  a road 
f o r  example which impedes drainage has  been b u i l t  across  
t h e  discharge a rea  between t h e  Webster and Bur r  proper- 
t i e s  

. . 0 4  



J. Page 4 

With any increase in the height of the'water table, seepage 
along the sea bank would be expected to increase thereby 
accelerating the erosion rates along the coast. 

In summary it would appear that a seasonally higher water 
table on the Webster property and increased erosion along 

pits upslope. This however is also compounded by other2 
factors including the removal of vegetation on adjacent 
building lots, the net importation of water to the area, 
the use of septic fields and localized construction activ- 
ities. The relative magnitude of each of these factors can- 
not be determined without more extensive studies which would 
involve test drilling, establishment of monitor wells and 
detailed surveying. Certain steps for example such as the 
construction of drains and relief wells etc., could be under- 
taken to improve conditions where the springs are discharging. 
Erosion along the sea coast however has occurred naturally in 
the past and will probably continue to be a problem. Due to 
the fact that several residences are located in the region where 
natural groundwater conditions exist, certain precautions should 
be undertaken in any developments within the region upslope to 
avoid any aggravation of the natural conditions downslope. 
Planning authorities in the region should be made aware of 
these conditions so that remedial measures could be undertaken or 
planned so  that development should not adversery affect the down- 
slope residences. Similarly, development along the sea bank 
and adjacent to the lagoon should be carefully planned and/or 
regulated to avoid compounding problems in this area. 

7 the sea bank may be related in part to excavation of gravel 

A. P. Kohut 

APK/dmc 
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