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Further t o  the  request of t he  Director of t he  Geotechnical and Materials 
Branch, Ministry of Highways & Public Works, a review was conducted of 
t he  subsurface information obtained during recent  test  d r i l l i n g  on the  
above area.  
hole da ta  (Figure 1) u t i l i z i n g  horizontal  control  obtained from Saanich 
Highways District Plan 24-138 and elevat ion da ta  provided by D. Lister. 
Water l eve l  measurements were obtained on May 9,--1977 t o  analyze the  hydraulic 
head d i s t r ibu t ion  from i n s t a l l e d  piezometers. 
f o r  response (see M r .  Chwojka's memorandum of May 10, 1977 at tached) .  

A geologic cross sect ion was prepared from the  ava i lab le  bore- 

Each piezometer was t e s t ed  

Although loca l  var ia t ions  are  evident i n  the  s t ra t igraphy encountered i n  
the  test  holes ,  the general succession of unconsolidated mater ia ls  i s  com- 
pr i sed  of 20 t o  45 feet of sand and gravel overlying 15 t o  40 feet  of 
dense gray-brown f i n e  t o  medium-grained sand, underlain by g l a c i a l  till and/ 
o r  s t i f f  blue-gray s i l t y  clay.  
from 19 t o  38 feet i n  thickness i s  present i n  test  holes 77-2, 77-3 and 77-4, 
bu t  does not  occur upslope i n  t es t  hole 1. 
sected 24 f e e t  of very dense gravel between the  overlying s i l t y  c lay  and 
underlying g l a c i a l  till. 
tes t  hole 77-4 was not  noted previously i n  any of t he  exposures along the  
sea-facing c l i f f  (Kohut, 1976). A-very hard stony c l ay  observed i n  the  c l i f f  
exposureswas-mtedimmediately below the  s u r f i c i a l  sands and gravels ,  I t  i s  
not known whether t h i s  material is  equivalent t o  the  s i l t y  c lay  encountered 
i n  the  t e s t  holes  o r  i s  i n  f a c t  the  underlying till mater ia l .  
t h e  l a t t e r ,  t h i s  suggests t he  till surface may be highly i r r egu la r .  

A s i l t y  c lay and sandy s i l t  u n i t  varying 

T e s t  hole 77-4, moreover, i n t e r -  

The s i l t y  c lay un i t  and underlying gravel u n i t  i n  

If it represents  

S t a t i c  water-level da ta  f o r  May 9, 1977 p lo t t ed  i n  Figure 1 indica tes  t he  
water-table surface slopes under a na tura l  gradient of 13 feet i n  700 feet 
(1.9 x 10-2) between t e s t  holes 77-1 and 77-2. 
i n  t e s t  holes 77-3 and 77-4, moreover, show a decrease i n  head with depth. 
O f  s ignif icance i s  the  hydraulic head, within the confined sand and gravel 
u n i t  (77-4), which is 1 2  f e e t  lower than the  head i n  the  overlying water-table 
aquifer .  Piezometer response t e s t s  show t h a t  a l l  piezometers are functioning. 

Variable depth piezometers 

Results of the test  d r i l l i n g  and water-level measurements ind ica te  a water- 
t ab le  aquifer  comprised of sand and gravel underl ies  t h e  region i n  which the  
gravel p i t s  a r e  s i t ua t ed ,  and a l so  the  area downslope where the  Webster 
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residence i s  s i tua ted .  
towards the southeast .  
holes 77-1 and 77-2 i s  i n  the  order of 1.9 x 
water flow moves from the upland towards the southeast. I n  summary, t h i s  
addi t ional  subsurface data  confirms the na tura l  hydrogeologic s i t u a t i o n  
i d e n t i f i e d  during the previous s u r f i c i a l  study. 

The na tura l  gradient of the  water-table i s  generally 
The magnitude of the gradient component between t e s t  

suggesting n a t u r a l  ground- 

The new data,  however, does not  prove conclusively t h a t  excavation of the 
gravel p i t s  i s  the  major cause of seasonally higher water-table conditions 
downslope i n  some areas. 
required t o  assess  the effect o f  the  gravel p i t s  on groundwater recharge. One 
possible solut ion f o r  dewatering the  water-table aquifer  loca l ly  as discussed 
e a r l i e r  i n  correspondence from the Ministry of Highways, would be t o  construct 
a v e r t i c a l  d ra in  connecting the  s u r f i c i a l  aquifer  and t h e  underlying confined 
aquifer  s ince there  i s  a difference i n  the hydraulic head between these two 
aquifers.  This could, however, cause decreased slope s t a b i l i t y  on t h e  lower 
sea  c l i f f  opposite the  lower aquifer  o r  i n t e r f e r e  with l icensed springs nearby 
t o  the south. 
be required t o  assess  the p r a c t i c a l i t y  of t h i s  solut ion.  

Continuous long-term water-level monitoring i s  

Additional d r i l l i n g  and pump t e s t i n g  (aquifer t e s t i n g )  would 

A. P.  Kohut 
Senior Geological Engineer 
Water Invest igat ions Branch 

APK/bmg 

Reference : 

Kohut, A. P.  (1976), Memorandum dated April  29, 1976, F i l e  0239013, Water 
Investigations Branch. 
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As requested by you I collected the following data on May 9, 1977 
for the five Highways Department test holes: 

Hole Distance to Water Distance to Water 

"€I 77-1 88.68' 5 min. 

Time to Return to Original 

TH 77-2 28.48' 
TH 77-3 12' pipe 9.60' 
TH 77-3 25 '  pipe 11.44' 
TH 77-4 25'  pipe 7.93' 
TH 77-4 70' pipe 20.25' 

TH 77-5 94.54' 

1 min. 
% min. 
1% min. 
3 min. 
15 min. 
5 min. 

Pictures of Webster's bank, the bluff to the east an'd the one to the 
west will be ready on May 11, 1977. 

Fred Chwojka 
Engineering Assistant . 

I 
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3619 Farhill Roaq, Metchosin, B.C. 
East of A. Webster’s Property 
Gravel Pit Development Complaint 

May 1977 

,” 
3619 Farhill Road, Metchosin, B.C. 
Further East on Upper end of Beach T r a i U  
of A. Webster‘s Property May 1977 
Gravel Pit Development Complaint 
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3619 Faxbill Rod, Hetehorin, B.C. 
East of A. Webster's PrUpOrtY May 1977 
Gravel P i t  Develapmt Complaint 

- 
3619 Farhill Road, Ebtdrasin, B.C.  
East of A. Webstergs Property !day 1977 
Gravel P i t  Development Colaplaint 
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3619 Parhill Road, Mstchosin, B.C.  
Nest of A. Webstar's Property May 1977 
Gravel P i t  Development Caaplaint 



3619 Parhill Road. Mtchosin, B.C. 
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