
J.C. Foweraker, Head 
Groundwater S e c t i o n  
Water Management Branch 

Re: Groundwater - D.L. 117. Nanoose District 

Date: May 23, 1986 

Our File: 92 F/1, 92 F/8  

As requested by Mr. B. Hollingshead, Regional Water Manager, a prel iminary 
review has been completed of groundwater cond i t ions  i n  the above area.  
Numerous l i cenced  sp r ings  occur north of the B.C. Hydro right-of-way on 
D.L.  117. Comments have been requested on the l i k e l i h o o d  of the recharge 
zone f o r  these sp r ings  being s i t u a t e d  on D.L. 117 where logging i s  c u r r e n t l y  
being proposed. T h i  s memorandum summarizes probable groundwater condi t ions  
and movement on D.L.  117 based on a n a l y s i s  of a v a i l a b l e  well records and 
geologic  r e p o r t s  on f i l e  and an examination of a i r  photographs covering the 
area .  

Geol ogy 

Avai lab le  geologic  mapping (Fy le s ,  1963) and Hals tead (1963) i n d i c a t e s  t h a t  
the g r e a t e r  po r t ion  of D.L. 117 i s  under la in  by a marine veneer complex 
g e n e r a l l y  less than 5 feet  i n  thickness and comprised of var ied  stony 
g r a v e l ,  g r a v e l ,  sand, s i l t ,  c l a y  and stony loam over ly ing  bedrock. Below 
the 200 f o o t  elevation these depos i t s  overlie ground moraine depos i t s  of 
t i l l  w i t h  lenses of g rave l ,  sand and si1 t and d e p o s i t s  of sand and gravel of 
the Quadra Sediments (Fy le s ,  1963).  Wells completed c l o s e  to  the I s l and  
Highway ( F i g u r e  1) i n d i c a t e  the unconsol idated d e p o s i t s  a r e  up to 200 fee t  
i n  thickness a t  this l o c a l i t y .  Avai lab le  terrain a n a l y s i s  mapping (Minis t ry  
of  Environment) i n d i c a t e s  the g r e a t e r  port ion of D.L. 117 t o  be. under la in  by 
sandy c o l l u v i a l  and sandy morainal depos i t s .  Below the 400 f o o t  elevation, 
gravel  l y  and sandy marine and morainal d e p o s i t s  a r e  ind ica t ed .  Exami na t ion  
o f  a i r  photographs covering D .L. 117 i nd ica t e s  t h a t  the unconsol i dated 
d e p o s i t s  occur r ing  upslope of the B.C. Hydro right-of-way could be 
re1 a t i v e l y  thick (several tens of f e e t )  except a1 ong the southeastern 
boundary o f  D.L. 117 where bedrock is exposed (F igure  1). 

A north-south geologic  c ross -sec t ion  depic t ing  the probable s t r a t i g r a p h i c  
r e l a t i o n s h i p s  w i t h i n  the unconsolidated d e p o s i t s  is  shown i n  F igure  2. Well 
records  i n d i c a t e  the unconsol i dated deposi ts compri se i nterbedded sand, 
s i l t ,  c l a y  and g l a c i a l  t i l l .  
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Groundwater Condi t ions  

Groundwater occurs p r imar i ly  w i t h i n  the permeable sand and gravel depos i t s .  
Ava i l ab le  well records  i n  D . L .  117 a r e  summarized i n  Table  1. Depending 
upon ground elevations, repor ted  water  levels range from 25 t o  77 f ee t  below 
ground f o r  wells completed up  to  depths  of 170 feet. Spr ing  d ischarges  a r e  
f o r  the most par t  l oca t ed  upslope of the e x i s t i n g  wells i n d i c a t i n g  t h a t  
s p r i n g  d ischarges  a r e  l i k e l y  der ived from shallow a q u i f e r  materials a t  
h igher  e l e v a t i o n s .  Two p o s s i b i l i t i e s  may exist: 

1. The a q u i f e r  m a t e r i a l s  upslope of the sp r ings  must be r e l a t i v e l y  
extensive throughout  D.L. 113 o r ,  

2. 

Based on a i r  photograph examination of the a rea  upslope of the sp r ings  i t  i s  
l i k e l y  t h a t  the former i s  true al though some discharge  from the bedrock may 
a l s o  be feeding the spr ings .  Test d r i l l i n g  above the s p r i n g s  would be 
r equ i r ed  t o  v e r i f y  the s i t u a t i o n .  I t  would appear l i k e l y  t h e r e f o r e  t h a t  a 
major po r t ion  o f  D.L. 117 upslope o f  the s p r i n g s  c o n t r i b u t e s  t o  the recharge 
o f  these sources  of supply. Addit ional  work t h a t  would provide information 
on the extent of the recharge area for the sp r ings  would be: 

Groundwater d i scharge  from the bedrock is feeding the sp r ings .  

( a )  f i e l d  checking and mapping of geologic  exposures i n  D.L.  117 
( b )  water q u a l i t y  sampling of s p r i n g s  and wells 
( c )  an e l e v a t i o n  survey of water  levels i n  s p r i n g s  and wells t o  determine 

hydraul ic g r a d i e n t s  and flow d i r e c t i o n s  

P r e d i c t i n g  the effects of logging i n  D.L. 117 on the s p r i n g s  would be 
d i f f i c u l t  t o  quant i fy .  S u i t a b l e  bu f fe r  strips are recommended ad jacen t  t o  
a l l  water bodies  and immediately upslope of the spr ings .  Areas immediately 
upslope of the s p r i n g s  may be s u s c e p t i b l e  t o  slope failure.  
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M i n i s t r y  o f  Environment. Landforms Maps 92 F/1 and 92 F/8. B r i t i s h  
Columbia. 

A.P.  Kohut 
Senior  Geological Engineer 
Groundwater Sect ion 
Water Management Branch 
387-9464 

APK/dma 
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Type 

TABLE 1 

Date Depth 
Completed ( f t . )  

de l l  Record 
Number 

Water 
Level 
Bel ow 
Ground 
( f t . )  

X13 Y4 #1 

#2 

#3 

#4 

#7 

#8 

#15 

Screen 
Screened Opening 
I n t e r v a l  S i ze  

( f t . )  ( i n . )  

Summary o f  Well Record In fo rmat ion  
D.L. 117, Nanoose Land D i s t r i c t  

- Casing pu l l ed  

Spr ing 1 - 1 4  

6 i nch  

- 

6 i nch  

I 1963 I I 7 O  

D r i l l e d  
We1 1 

77 - - 

25 44-49 10/100 

40 70-75 15/1000 
We1 1 

5 

3 

0.2 

Diameter 

F ine sand aqu i fe r  

Sand aqu i fe r  

Bedrock a t  200 f e e t  

3 x 6 ft. 

6 i nch  

6 i nch  

6 i nch  

Reported 
Y i e l d  
( 9Pm) Comments 

- I  

5 0 -  1 Sandy gravel aqu i fe r  

lo I -  


