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1. PURPOSE OF THIS STUDY 

The P G ~ G S ~  of  t h i s  stuCj. wzs (1) t c  c c q i l e  snd SUT-.YBT~ZE sll x a i l z 5 l e - k y d r s -  
geo log ica l  and hydrochemical d a t a  i n  t h e  south  lakeside a r e a  of Nilliams Lake, 
i n c l u d i n g  areas  in tended  f o r  f u t u r e  development (shaded a r e a ,  Figure 1> ; 
(2) t o  make a pre l iminary  assessment on groundwater p o t e n t i a l  f o r  f u t u r e  resi- 
d e n t i a l  and l i g h t  i n d u s t r i a l  use i n  t h e  o u t l i n e d  (shaded) area; and (3) t o  
d i scuss  the  a l t e r n a t i v e s  o f  s i t i n g  l a r g e  product ion we l l s  i n  the  genera l  lake-  
s i d e  area, t h e  s p e c i f i c  shaded a r e a ,  o r  u t i l i z i n g  t h e  groundwater supply on 
Scout I s l and ;  and (4) t o  e s t ima te  f u t u r e  popula t ion  s e t t l e m e n t  and d i s t r i b u -  
t i o n  based on domestic wel ls  i n  t h e  s p e c i f i e d  a r e a  capable of s a f e l y  y i e l d i n g  
1-2 g : a l l ~ n s  p e r  minute. 

2. METHODS OF INVESTIGATION 

Information w a s  obtained from we l l  cards  on f i l e  and reviewed i n  conjunct ion  
wi th  e x i s t i n g  groundwater mapping. Unfor tuna te ly ,  we l l  l o c a t i o n  p l o t t i n g  has  
n o t  been i n i t i a t e d  on new mapping i n  t h e  Williams Lake a r e a  and we l l s  d r i l l e d  
i n  1974 and 1975 have no t  been p l o t t e d .  
c e n t l y  rece ived  h a s ,  however, been reviewed and taken i n t o  cons ide ra t ion  i n  
t h i s  r e p o r t .  
repor t s ,  and gene ra l  information on t h e  a r e a  have been examined i n  depth.  
hydrogeological  t a b l e  has been completed, summarizing p e r t i n e n t  groundwater 

* informat ion  on we l l s  d r i l l e d  i n  t h e  v i c i n i t y  o f  t h e  a r e 2  t o  be  developed. 
Maps showing genera l  geology and wells showing c a p a c i t i e s  of 5 g p m  and over  
have been prepared f o r  i nc lus ion  i n  t h i s  r e p o r t .  

P e r t i n e n t  in format ion  from d a t a  re- 

A l l  ava i l ab le  bedrock and s u r f i c i a l  mapping, a e r i a l  photographs,  
A 

. 
. 

3. GEOLOGY 

3..1 Glacial His tory  

A b r i e f  d i scuss ion  of t h e  g l a c i a l  h i s t o r y  o f  t h e  area a f t e r  Cal lan (1968) is 
given he re  t o  f a c i l i t a t e  an understanding of t h e  d i s t r i b u t i o n  o f  g l a c i a l  de- 
p o s i t s  i n  t h e  area. 
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Two a c t i v e  pe r iods  o f  g l a c i a t i o n  have f o m d  t h e  Williams Lake v a l l e y  as it 
exists today. 
t i o n  of  at least  1500 f e e t ,  depos i t i ng  i c e  contac t  m a t e r i a l s ,  i nc lud ing  till 
at t h e  mouth of t h e  v a l l e y .  The i c e  f r o n t  then  r e t r e a t e d  up Williams Lake 
v a l l e y  leaving  a p lug  of  i n t e r l o b a t e  moraine a t  t he  mouth o f  FIissioner v a l l e y .  
Blockage i n  t h e  Frazer  v a l l e y  downstream permi t ted  a bui ldup of  r e c e s s i o n a l  
outwash m a t e r i a l s ,  f i l l i n g  It'illiams Lake v a l l e y  t o  an e l e v a t i o n  o f  a t  l e a s t  
1800 f e e t .  
flow p a t t e r n  renewed depos i t i on  o f  coa r se r  m a t e r i a l s  below Missioner  Creek. 
A g l a c i a l  l ake  w a s  formed i n  t h e  v a l l e y  behind t h i s  morainal  p lug ,  a t  t h i s  
po in t ,  d e p o s i t i n g  up t o  200 t e e t  of  c l ay%.  Coarse,  clean g r a v e l s ,  which form 
t h e  a q u i f e r  beneath Scout I s l a n d ,  were a l s o  depos i t ed ,  while  f i n e s  were washed 
ou t  through q u i e t  wa te r  winnowing of t h e  e a s t e r n  s i d e  of t h i s  p lug .  
reappeared i n  a second,  l e s s  s eve re  
t h e  v a l l e y  below an e l e v a t i o n  o f  1800 f e e t .  The i c e  f r o n t  r e t r e a t e d  up Wil- 
liams Lake v a l l e y  and s t agna ted  a t  Missioner Creek. This stagnation pe rmi t t ed  
accumulation of  con tac t  depos i t s  a l m g  i t s  margins. blelt ing of  t he  s t a g n a n t  
i ce  r e s u l t e d  i n  s o f t ,  poorly compacted till ,  p o s s i b l y  around i c e  f rags ,  slump- 
i n g  acrcss t h e  v z l l e y  a t  t he  tcxn  of  IViIliams Lake, terrrporarily r a i s i n g  t h e  
lake  l e v e l  by 70 t o  80 f e e t  and p e r m i t t i n g  depos i t i on  of lake  c l a y s  and l o c a l  
d e l t a  d e p o s i t s .  

3.2 S u r f i c i a l  Deposi ts  

The i n i t i a l  pe r iod  o f  g l a c i a t i o n  eroded the  v a l l e y  t o  an eleva- 

Towards t h e  end o f  t h i s  pe r iod ,  a change i n  c l ima te  o r  mel twater  

Ice 
s t a g e  of  g l a c i a t i o n  and d i d  n o t  erode 

A gene ra l i zed  map showing a reas  o f  p o s t - g l a c i a l  and g l a c i a l  d e p o s i t s  (F igure  2) 
has been prepared  t o  supplement w e l l  ca rd  informat ion  a v a i l a b l e  on t h e  a r e a  i n  
which reg ions  have been o u t l i n e d ,  numbered and geology summarized. 
d e s c r i p t i o n  of t h e  d e p o s i t s  wi th in  each reg ion  i s  as fol lows:  

A b r i e f  

3.2.1 Region A 

S i l t y  c l ays  , t a n  , o l i v e  gray , chocola te  brown, t h i n l y  laminated and 
varvedwi th  t h i n  sandy i n t e r b e d s  are p r e s e n t  i n  t h i s  a r e a .  Well logs  
i n d i c a t e  t h i c k  s e c t i o n s  of  b l u i s h  c l ay  over ly ing  l a y e r s  o f  sand u l d  
g r a v e l ,  while  maximum th i ckness  of  c l ays  recorded as 300 f e c t .  

3.2.2 Region B 

S o f t ,  brown, poor ly  compacted t ill ,  with occas iona l  g rave l  seam revea led  
. i n  well logs.  Maximum th ickness  of  c l a y s  recorded as 180 f e e t .  

3.2.3 Region c 

Gravels, coarse  g r a v e l s ,  s ands ,  'qvs with l enses  o f  t i l l ,  o l i v e  gray 
r evea led ,  e x h i b i t i n g  d iscont inuous  L. r h a o t i c  beddin:. q i  ck, s p c c i  ons 
of t i l l  and c l a y  f ea tu red .  Thin g rave l s  9 .  *-Yiylng t i i i  pl.t!sent. Maxi- 
mum th i ckness  o f  t h i s  f e a t u r e  recorded as greocLt: *han 200 f e e t .  



- 3 -  

Mr. A.P@ohut Ju ly  15, 1976 

3.2.4 Regions D and E 

Well logs surrounding a reas  D and E r e v e a l  discont inuous bedding, l a y e r s  
of c l a y ,  boulders  , and s h a t t e r e d  rock ove r ly ing  s o l i d  bedrock. 
depth t o  s h a t t e r e d  rock and s h a l e s  west o f  reg ions  
approximately 22 f e e t .  
nor thwest  o f  reg ion  E .  
of reg ion  D with some t h i c k  s e c t i o n s  o f  c l ay  and g rave l  ove r ly ing  s h a t -  
, t e r e d  and s o l i d  rock. 

Average 
D and E recorded as 

Thick s e c t i o n s  of c l ay  and boulders  r evea led  
Discontinuous bedding again revea led  s o u t h e a s t  

Surface g rave l s  r evea led  from we l l  cards. 

4.1 Hydrogeology 

A s tudy  of we l l  y i e l d ,  water  qua l i t y ,  and depth and y i e l d  r e l a t i o n s h i p  has  
been l i m i t e d  h e r e  t o  t h e  i m e d i a t e  south  l akes ide  a r e a .  

. a  

The Groundwater Sec t ion  has  on f i l e  and has  p l o t t e d  approximately 64 d r i l l e d  
wells, 9 dug we l l s  and one s p r i n g  i n  t h i s  reg ion  (Figure 2) up t o  and inc lud-  
i n g  t h e  l a s t  h a l f  o f  1973. 
depth be ing  159 f e e t .  To ta l  recorded d r i l l i n g  footage has  been c a l c u l a t e d  2s 
12,107 f e e t .  
f i g u r e  could be misleading,  however, as water l e v e l s  range from above ground 
( f lowing-ar tes ian)  t o  a s t a t i c  l e v e l  of  96 f e e t  below ground l e v e l .  
y i e l d s  range from llpoorll t o  30 gpm, with 24 wells r e p o r t i n g  y i e l d s  o f  5 gpm 
and over  (Figure 1 ) .  
''good" y i e l d s .  
g rave l  as t h e  major a q u i f e r ,  while  we l l s  i n  t h e  e a s t e r n  p o r t i o n ,  showing 
s i m i l a r  depths  and e l e v a t i o n ,  r e p o r t  t h e  major a q u i f e r  as s h a t t e r e d  rock,  
under ly ing  t h i c k  conf in ing  c l ays  , r e s u l t i n g  i n  numerous a r t e s i a n  wells re- 
corded i n  t h i s  area. 

An excep t iona l ly  th i ck  sand and g rave l  a q u i f e r  occurs  under Scout I s l a n d  with-  
i n  t h e  IJilliams Lake va l l ey .  
t h i s  a q u i f e r  are capable of supply ing  a t o t a l  of  3,900 USgpm. 

Idell depths  range from 20 t o  372 f e e t ,  t h e  average 

This The average depth t o  water  has  been c a l c u l a t e d  as 25 f e e t .  

Well 

Many we l l s  i n  t h e  a r e a  have been r epor t ed  a s  supply ing  
The wes ter ly  p o r t i o n  of region A r evea l s  t h i c k  s e c t i o n s  of 

A t  p r e sen t  t h r e e  product ion wells loca ted  i n  

4.2 Hydrochemical Data 

Information regard ing  water  q u a l i t y  i n  t h i s  reg ion  was based on Hach K i t  chem- 
i c a l  a n a l y s i s .  
r e l a t i o n s h i p s  i s  d e s i r a b l e  before  any d e f i n i t e  conclusions can be reached. 
The Williams Lake a r e a  has ,  however, been known f o r  i t s  "hard water". The 
S t a r l i t e  Drive Inn on t h e  l ake ' s  no r theas t e rn  shore has r epor t ed  ari except ion-  
a l l y  high hardness (1,020 ppm) and d i s so lved  s o l i d s  con ten t  (1,567 ppm). 
Areas of cons iderable  development have shown r e l a t i v e l y  low hardness  w i t h  

A more d e t a i l e d  s tudy  o f  water q u a l i t y  and depth and q u a l i t y  

. * . . . .  4 
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h igh  pH va lues ,  i n d i c a t i n g  perhaps a sodium bicarbonate  type  water .  
may be  d i r e c t l y  r e l a t e d  both t o  t h e  r e l a t i v e l y  high a q u i f e r  development, as 
well as abundance of c lays  and s h a l e s .  

This 

5 .  REGION B 

5 . 1  Hydrogeology . /  P 

The s tudy  h e r e  has  been l i m i t e d  t o  t h e  o u t l i n e d  a r e a  o f  reg ion  B .  
wa te r  Sectic;! has 53 d r i l l e 2  ::ells, 2 3  &q - ,e l l s ,  x.2 CZC s p h g  Y Z C X ~ : ~  a n d  
p l o t t e d  up t o  t h e  eqd of 1973, with t o t a l  footage c a l c u l a t e d  as 8,329 feet ,  
t h e  average depth be ing  116 f e e t  with minimum and maximum depths as 5 f e e t  
and 372 f e e t .  Nater  l eve l s  again range widely from above ground (flowing- 
a r t e s i a n )  t o  175 f e e t  below ground l e v e l .  The average th i ckness  of c l a y  and 
till has been approximated as 24  feet .  Well logs i n d i c a t e  in t e rbedd ing  o f  
c l ays  and sand with g r sve l s  ove r ly ing  s h a t t e r e d  rock. Volcanic rock has been 
r epor t ed  i n  numerous wel ls .  The wes te r ly  p o r t i o n  of t h i s  reg ion  has  recorded 
a g r e a t  p ropor t ion  of  wells as 'rpoorlt q u a n t i t y  o r  "pumps dry  e a s i l y " .  This  
may poss ib ly  be a t t r i b u t e d  t o  r e l a t i v e l y  shal low d r i l l e d  and dug wells i n  the  
area. Wells of  g r e a t e r  depth i n  t h e  a r e a  have i n d i c a t e d  hi.gher y i e l d s .  Wells 
t o  t h e  no r theas t  o f  t h i s  reg ion  have many r epor t ed  "good" y i e l d s ,  t h e  maxi- 
mum be ing  20 g p m .  Sands and g rave l  seams a t  varying depths  and f r a c t u r e d  
s h a l e s  i n  numerous cases  have been r epor t ed  as the  major c o n t r i b u t i n g  aqu i f e r .  
From e x i s t i n g  knowledge oq t h i s  a r e a  t h e  prospect  of  ob ta in ing  s a t i s f a c t o r y  
y i e l d s  at depths  o f  over 300 f e e t  appear  t o  be poor t o  nega t ive .  

The Ground- 

'5.2 Hydrochemi c a l  Data 

As noted  i n  region A, a lack of  water  q u a l i t y  d a t a  i n  t h i s  reg ion  r e s t r i c t s  
t h i s  r e p o r t  t o  values  obtained from Hach K i t  a n a l y s i s .  No conclusive ev id-  

.Results from Hach K i t  ana lys i s  have i n d i c a t e d  water  t o  be a calcium and magne- 
sium bicarbonate  type water as va lues  o f  1,700 ppm and 833 ppm hardness ,  with 
moderately high pH values  of  7.5 and 7.8. I f  t h e s e  va lues  a r e  i n d i c a t i v e  of 
water q u a l i t y  i n  the a rea ,  w a t e r s o f t e n e r s  would have t o  be i n s t a l l e d .  

. ence r e l a t i n g  t o  depths ,  aqu i f e r  m a t e r i a l s  and water  q u a l i t y  i s  a v a i l a b l e .  

6. REGION C 

6.1 Hydrogeology 

. I n v e s t i g a t i o n s  h e r e  have been l imi t ed  t o  the  o u t l i n e d  area of reg ion  C. The 
Groundwater Sec t ion  has 53 d r i l l e d  wel l s  and 13 dug wel l s  recorded and p l o t t e d  
i n  t h i s  region up t o  the  end of 1973, with t o t a l  footage c a l c u l a t e d  as 7,848 
feet. The average depth o f  wel l s  i s  113 f e e t ,  wi th  minimum and maximum depths  

. . . . . e  5 
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recorded as 12 f e e t  and 300 feet .  The average depth t o  s t a t i c  water i s  37 
f e e t ,  ranging from flowing a r t e s i a n  t o  85 f e e t  below ground l e v e l .  Three 
flowing w e l l s  have been noted  i n  t h e  a rea .  Many we l l s  r e p o r t i n g  y i e l d s  o f  
5 g p m  and over  have been noted  with a l a rge  major i ty  r e p o r t i n g  y i e l d s  o f  
between 1 and 4 gpm. One we l l  no ted  as producing an excep t iona l  y i e l d  ( e s t i -  
mated) of  100 gpm (?20-Z2-X14-YS). This  we l l  i s  106 f e e t  deep with the  major 
a q u i f e r  r epor t ed  a s  being a t h i c k  g rave l  formaiion over ly ing  s tony  c l ay .  I t  
i s  loca ted  n o r t h  o f  Denny Road, and al though y i e l d s  o f  5 gpm'and ove r  are 
p l e n t i f u l ,  a y i e l d  of 100 gpn should be i n v e s t i g a t e d  f u r t h e r ,  and considered a 
with  some r e s e r v a t i o n ,  u n t i l  v e r i f i c a t i o n  can be made. The major a q u i f e r  
a long  Dog Creek Road i n  t h i s  reg ion  appears t o  be sand and g r a v e l ,  at  rela- 
t i v e l y  shal low depths and in te rbedded  between l aye r s  o f  f r a c t u r e d  rock. 
.4rrar.gc:xr,t r,f t h c s e  sand  and gra-;zl layzys is less c h a t i c  t h x  :kz: :a t h e  
west. I n d i c a t i o n s  a r e  recharge i s  supp l i ed  through h y d r a u l i c  dra inage  from 
h i g h e r  e l e v a t i o n s  t o  t h e  south .  A large major i ty  of wells t o  t h e  west of 
Dog Creek Road i n  t h i s  region r eco rd  s h a t t e r e d  rock as the  major water-bear ing 
formation wi th  depths  t o  rock vary ing  widely,  e x h i b i t i n g  c h a o t i c  d i s t r i b u t i o n .  

6 .2  Hydrochemi c a l  Data 
*> 

Hach K i t  a n a l y s i s  has  been performed on water  samples OK t h r e e  wells i n  t h i s  
reg ion  along Dog Creek Road. 
i n  two cases  t o  be very hard  with va lues  of  527 and 425 ppm recorded f o r  
hardness ,  and corresponding pH values  of 7 . 5  and 8 .3  i n d i c a t i n g  the  presence 
of p r i m a r i l y  a calcium-ma.gnesium, b icarbonate  type water .  
r e l a t i v e l y  shal low,  and bottomed i n  c l a y  and rock. I t  has  a l s o  been noted  
t h a t  one w e l l ,  bottomed i n  vo lcan ic s ,  had a r e l a t i v e l y  low hardness  o f  102 
ppm. This  could be s i g n i f i c a n t  i n  any sea rch  f o r  s o f t e r  water. 

Resul t s  from t h e s e  ana lyses  have shown t h e  water 

Both we l l s  a r e  dug, 

7. REGIONS D AND E 

7: 1 Hydrogeology 

Groundwater in format ion  on t h e s e  a reas  i s  somewhat l i m i t e d  a t  t h i s  s t a g e .  
Any assumptions regard ing  groundwater p o t e n t i a l ,  water q u a l i t y ,  f a u l t  zones,  
etc.,  a r e  based on wel l  card  information on we l l s  i n  proximity t o  t h e  area t o  
be developed and supplemented by informat ion  obtained from s o i l s  maps and 
aeri a1 photographs . 
A r e a l i s t i c  average depth o f  wells,  northwest  and. southwest of t h e  s p e c i f i e d  
area, s i t u a t e d  a t  similar e l e v a t i o n s ,  has  been c a l c u l a t e d  as a r e l a t i v e l y  
shal low 114 f e e t .  Of t h e  wel l  cards  examined t o  the  west along Esler Road, 
and t o  t h e  n o r t h ,  a la rge  major i ty  r e p o r t  y i e l d s  of  10 gpm wi th  t h e  remaining 
wells r e p o r t i n g  y i e l d s  of 3 t o  8 gpm. One w e l l ,  bottomed a t  90 f e e t ,  r e p o r t e d  
an es t ima ted  y i e l d  o f  1 2  gpm. I t  must a l s o  be noted t h a t  one we l l  t o  t h e  

. . . . . .  6 
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n o r t h  and loca ted  at a similar e l e v a t i o n  recorded no  water  encountered through- 
o u t ,  t o  a depth of  400 f e e t ,  s o l i d  rock s i t u a t e d  from 65 t o  400 f e e t .  Wells 
t o  t h e  southwest have r epor t ed  y i e l d s  o f  between 1 and 10 g p m  with one r epor t -  
i n g  an e s t ima ted  y i e l d  o f  20 gprn from a d r i l l e d  depth o f  175 f e e t .  Wells t o  
t h e  n o r t h e a s t  and e a s t  r e p o r t  y i e l d s  from tfpoort '  t o  3 gprn wi th  one r e p o r t i n g  
an es t ima ted  y i e l d  of 18 gpm. 

The average th i ckness  o f  morainal d e p o s i t s  o r  d r i f t  ove r ly ing  bedrock i s  ap- ' 
proxi,mated as 22 f e e t .  S c a t t e r e d  bedrock outcrops p r e v a i l  a long  t h e  no r the rn  
margin of  reg ion  E ,  wi th  medium t e x t u r e d  morainal depos i t s  surrounding t h e s e  
outcrops.  Gravel ly  and sand;. g l s c i o f l z z l ~ l  1 z ~ o s i t s  a r e  r,Dted alozg t k  2 s ~ -  
t h e m  e x t r e m t y  of reg ion  D ,  and a l s o  surrounding Bond Lake t o  t h e  sou th ,  
ex tending  northward: These d e p o s i t s  t o  t h e  n o r t h  appear  t o  have low mois- 
tu re  ho ld ing  capac i ty ,  and a r e  s u s c e p t i b l e  t o  r a p i d  d ra inage ,  p o s s i b l y  sup- 
p ly ing  s i g n i f i c a n t  recharge  t o  a reas  downslope t o  t h e  n o r t h ,  through g rave l s  
ove r ly ing  s h a l e s  , and c o n t r i b u t i n g  t o  t h e  cons iderably  good y i e l d i n g  non- 
a r t e s i a n  and a r t e s i a n  we l l s  i n  t h i s  a r ea .  Areas t o  t h e  west and northwest  
a long E s l e r  Road e x h i b i t  a more organized bedding of c lays  and s h a t t e r e d  rock 
than t h a t  shown t o  t h e  n o r t h e a s t  and have r epor t ed  s h a t t e r e d  rock t o  be t h e  
major c o n t r i b u t i n g  a q u i f e r .  Occasional  f i n e  sands and g rave l s  can be seen, 
b u t  appear  t o  be dry and wel l -dra ined  i n  most cases. Volcanic rock ,  under- 
l y i n g  c l a y s ,  appears t o  be nore p r e v a l e n t  i n  t h i s  a r e a  than o t h e r s .  
t o  t h e  s o u t h e a s t  have shown sands and g rave l s  o f  g l a c i a l  o r i g i n  t o  be the  major 
a q u i f e r ,  with some t h i c k  l aye r s  o f  grave l  ove r ly ing  c l ay  noted .  
s u r f a c e  g rave l s  have a l s o  been no ted  i n  t h i s  area. 

Areas 

Occasional  

7.2 Hydrochemical Data 

Water chemistry d a t a  on we l l s  i n  proximi ty  t o  t h e s e  a reas  i s  l i m i t e d  t o  4 wells 
and a n a l y s i s  o f  Bond Lake water .  Water samples from only one we l l  and Bond 
Lake have , however, been submit ted f o r  complete chemical a n a l y s i s .  
t i o n  of t h e  we l l  water a n a l v s i s  (#38-Z2-X14-Y4) has  shown t h e  water  t o  be  
extremely s o f t ,  bu t  h igh ly  minera l ized ,  with mine ra l i za t ion  p r e s e n t  p r i m a r i l y  
as sodium bicarbonate .  This well i s  258 f e e t  deep and bottomed i n  sands tone ,  
which may account f o r  the  high mine ra l i za t ion  p r e s e n t .  
wel l  i n d i c a t e s  t h a t  t h e  low hardness  value recorded may have r e s u l t e d  through 
groundwater movement downslope and n a t u r a l l y  s o f t e n i n g  the  water  over  c l a y  
l a y e r s .  
Hach K i t  chemical a n a l y s i s  has  been performed on samples from t h r e e  wells; 
wi th  hardness  va lues  recorded as 289, 272, and 527 mg/ll, and a l l  wi th  moder- 
a t e l y  h igh  pH va lues .  Water from Bond Lake has  p rev ious ly  been submit ted f o r  
complete chemical a n a l y s i s .  
water t o  be extremely hard  (502.7 ppm) and h igh ly  minera l ized .  The d i s so lved  
mine ra l i za t ion  i s  composed p r imar i ly  as sodium, calcium, magnesium, bicarbon-  
ates and s u l p h a t c s .  
s t anda rd ,  t o t a l  d i s so lved  s o l i d s  o f  a l l  t h e  c o n s t i t u e n t s  is s l i g h t l y  over 

Examina- 

The l o c a t i o n  of  t h i s  

The water  i s  wi th in  t h e  s t anda rds  s e t  f o r  domestic water  s u p p l i e s .  

Resul t s  from t h i s  a n a l y s i s  have shown t h e  lake  

Although no i n d i v i d u a l  componcnt i s  over  t he  h e a l t h  

. . e . . .  7 
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t h e  maximum allowed. 
probably r e s u l t  i n  s a l t  depos i t s  occu r r ing  i n  h o t  water  h e a t e r s ,  e tc .  
water a l s o  contained 2.95 ppm d i s so lved  z i n c ,  which i s  somewhat unusual.  
This  component should  be rechecked t o  v e r i f y  i t s  a u t h e n t i c i t y .  

The use o f  t h i s  water for domestic wa te r  s u p p l i e s  would 
The 

8. FURTHER GROUNDWATER DEVELOPMENT 
c 

8.1 Scout  I s l a n d  

The Scout  I s l a n d  a q u i f e r  at i t s  p resen t  s t a g e  o f  development i s  capable  of 
s - q p l y i n g  3,990 USgpm o f  water  t o  t h e  tnvn cf WLliz!rz L ~ k e  frm f_hr?e TC- c 

uuct ion wells now s i t u a t e d  on Scout I s l a n d .  A s  t h i s  a q u i f e r  has  proven t o  
be favourable ,  it should  be p o s s i b l e  t h a t  an a d d i t i o n a l  product ion  w e l l ,  cap- 
ab le  of supply ing  the  needed requirements o f  t h i s  development, could be i n -  
s t a l l e d  on Scout I s l and .  
ing supply could a l s o  be considered.  

The a l t e r n a t i v e  o f  supply ing  water from t h e  e x i s t -  

Cost of  t h i s  undertaking would, however, be  t h e  dec id ing  f a c t o r  h e r e ,  and 
a t t e n p t s  t o  l o c a t e  water  i n  t h e  immediate deveiopment a r e a  appears t o  be more 
r ea l i s t i c  a t  t h i s  time. 
e loped  from Scout I s l a n d  i s  over  2 mi l e s ,  with a r ise i n  e l e v a t i o n  over  t h i s  
d i s t a n c e  of  approximately 1200 f e e t ,  t h e  c o s t  o f  p i p i n g  water  would be signi- 
. f i c a n t l y  g r e a t .  (Pers .  comm., K . N .  P leasance,  Sr. Hydraul ic  Engineer ,  Water 
Supply Sec t ion  .) 

Cost e s t i m a t e s  f o r  t h i s  ope ra t ion  a r e  l i s t e d  below: 

As t he  approximate d i s t a n c e  t o  t h e  a r e a  t o  be dev- 

10,000 f t .  of  6-inch d i a .  p ipe  at $6 .00/ f t .  $ 60,000.00 
( i n s  t a1 led)  , 

4 

. 100 horsepower pump a t  $500.00/h.p. 
( s i n g u l a r  punp o r  i n  s t a g e s )  

50,000 ga l lon  r e s e r v o i r  a t  $0.50/gallon 

50,000.00 

2s ,000.00 

Total e s t ima ted  c o s t  = $ 135,000.00 

The f i g u r e s  above are only approximate at t h i s  time and.al lowance f o r  f u t u r e  
r i s i n g  c o s t s  has n o t  been included.  

A n  i n s t a l l a t i o n  such as above would be capable of supply ing  200 gpm t o  t h e  
development a rea .  This  amount, f o r  example, would be s u f f i c i e n t  t o  supply 
t h e  requiremcnts o f  both domestic and l i g h t  i n d u s t r i a l  u s e ,  i nc lud ing  f i r e  
p r o t e c t i o n  f o r  500 r e s i d e n t  u n i t s ,  based on usage of 350 ga l lons  p e r  day p e r  
household.  Tot31 development a r e a  (shaded a r e a ,  Figure 1) has been ca lcu-  

. . . . . .  8 
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l a t e d  by p lan imeter  as s l i g h t l y  over  2,400 acres .  
considered,  o r  l o t  s i ze  g r e a t l y  reduced, cos t s  o f  t h i s  system would r ise 
s i  gni f i cant  l y  . 

I f  i r r i g a t i o n  use we? 

8.2 General South Lakeside Area 
- 

I n  comparison t o  u t i l i z i n g  wells on Scout I s l a n d ,  t h e ' a l t e r n a t i v e  o f  s i t i n g  
l o c a l  product ion we l l s  i n  t h e  development areas could prove more r e a l i s t i c '  * 

and economical. S p e c i f i c  l o c a l i t i e s  of t h i s  a r e a  should prove t o  have moder- 
a t e  groundwater p o t e n t i a l .  Good producing, r e l a t i v e l y  shallow w e l l s ,  bottomed 
i n  c l s y  ~3 s h a t t e r e d  rock ,  hr:c kecr, 2 ~ t : Z  t c  :?.e ::zzt 2 5  t h i s  2 x 2 .  ? - = z z  
around frond Lake and t o  t n e  n o r m  may hold a p o t e n t i a l  groundwater source as 
s o i l s  developed on f l u v i a l  outwash have been mapped (Reid, 1976) i n  t h a t  area. 
Thickness of  t h i s  outwash rrraterial i s  unknown a t  t h i s  t ime and r e q u i r e s  fu r -  
t h e r  exp lo ra t ion .  
phases of d r i l l i n g  and pump t e s t i n g  observed c lose ly .  

A t e s t  d r i l l i n g  program would have t o  be i n i t i a t e d  and ai; 

An example of d r i l l i n g  cos t s  involved is  given below f o r  one t e s t  h o l e ;  

G r i l l  and case an 8-inch ho le  t o  150 f t .  a t  $23.O0/€tt. $ 3,000.00 

One 8-inch d r i v e  shoe 

45 hours of hourly work a t  $26.00/hr. ( inc luding  
i n s t a l l a t i o n  of 5 it. of screen)  

Tot a 1 

Est imates  on pump tes t  c o s t s  us ing  a submersible pump: 
4 

I n s t a l l a t i o n  of pump ( f l a t  r a t e )  

25 hours  of  pumping a t  $28.00/hr. 

24  hours o f  standby f o r  recovery at $24.00/hr, 

Rental of 

Costs would be 
e f f i c i e n t  we l l  
i n g  involved. 

500 f t .  of discharge p ipe  at $0.50/hr. 

75.00 

1,420.0e 

$ 4,495.00 
1 

$ 110.00 

700 O e  

576.00 

250.00 

Tot a1 
. 

$ 1,636.00 

increased  f o r  a t es t  product ion we l l  clue 
~~ 

l a r g e l y  t o  a more 
screen  and the  consequent more lengthy development and t e s t =  
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9 .  ADDITIONAL NOTES 

An a d d i t i o n a l  5 1  we l l s  d r i l l e d  between 1974 and October ,  1975, a l though un- 
l o c a t e d  and unp lo t t ed ,  have been reviewed. 
south  l akes ide  a r e a  and along Dog Creek Road. A t o t a l  of  20 we l l s  a long Dog 
Creek Road have r epor t ed  y i e l d s  o f  5 g p m  and over ,  wi th  4 w e l l s  r eco rd ing  
y i e l d s  o'f 5 g p m  and over  i n  t h e  south  l akes ide  area. 

These w e l l s  a r e  loca t ed  along t h e  

c 

10. CONCLUSIONS AND RECObIblENDATIONS 

(1) This r e p o r t  p re sen t s  a d e t a i l e d  compilat ion and summary o f  t h e  hydrogeo- 
l o g i c a l  and hydrochemical in format ion  c o l l e c t e d  on t h e  gene ra l  south  lake-  
s i d e  a r e a  of Williams Lake. 

Well card  information has  been l imi t ed  t o  informat ion  c o l l e c t e d  and p l o t t e d  
up t o ,  and inc luding ,  t h e  last  h a l f  o f  1973, and supplemented by a d d i t i o n a l  
in format ion  reviewed on we l l s  d r i l l e d  i n  1974 and 1975. 

.- . . 

(2) 

.\ 
(3) General ly ,  good groundwater y i e l d s  have beer, r epor t ed  i n  va r ious  l o c a t i o n s  

throughout  t h e  lakes ide  a rea .  
and y i e l d s  r epor t ed  may no t  be i n d i c a t i v e  of  continuous pumping. 
n i t e  geologic  and hydrau l i c  boundaries may s e v e r e l y  limit e x t e n t  of 
aquifers, e s p e c i a l l y  i n  g l a c i a t e d  regions such as t h i s .  

One well no r th  o f  Denny Road i n  t h e  l akes ide  d i s t r i c t  has  r epor t ed  an 
e x c e l l e n t  es t imated  y i e l d  o f  100 gpm, with the  major c o n t r i b u t i n g  aqui-  
fer r e p o r t e d - a s  a " thick g r a v e l  formation" between 50 and 105 f e e t ,  over- 
l y i n g  s tony  c lay .  nis y i e l d  h a s ,  however, been e s t ima ted  and a s t and-  
a rd i zed  pump t e s t  has no t  been conducted. The h y d r z u l i c  performance of 
t h i s  well i s  unknown and f u r t h e r  i n v e s t i g a t i o n s  i n  t h i s  a r e a  are t h e r e -  
fore war ran ted  . 

The h y d r a u l i c  performance of  t h e s e  w e l l s  
Defi- 

(4) 

4 

(5) O f  t h e  two opt ions  a v a i l a b l e ,  e i t h e r  p i p i n g  water from Scout I s l a n d  o r  
t h e  genera l  l akes ide  a r e a ,  o r  s ea rch ing  f o r  adequate groundwater s u p p l i e s  
i n  the  immediate a r e a  t o  be developed, t h e  l a t t e r  appears  more economical 
a t  t h i s  t ime,  provid ing  a s e n s i b l e  groundwater t e s t  d r i l l i n g  program is 
i n i t i a t e d  with monitoring we l l s  e s t a b l i s h e d  t o  observe we l l  e f f i c i e n c y ,  
and t h u s  der ive  a l l  v i t a l  c h a r a c t e r i s t i c s  o f  t h e  a q u i f e r .  

(6 )  Good es t imated  y i e l d s  have been r epor t ed  t o  the  west of t h i s  a r e a  along 
E s l e r  Road. 
and s h a t t e r e d  rock. F l u v i a l  outwash ma te r i a l s  surrounding Bond Lake and 
ex tending  northward may sugges t  groundwater p o t e n t i a l  i n  t h i s  a r e a .  
Extent  and th i ckness  of t h i s  outwash m a t e r i a l  i s  unknown and r e q u i r e s  
f u r t h e r  exp lo ra t ion .  

These wel l s  a r e  r e l a t i v e l y  shallow and bottomed i n  c l a y s  

/ 
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(7) Water q u a l i t y  informat ion  i s  very  l i m i t e d  i n  a l l  a r e a s  i n  t h e  v i c i n i t y  
of Williams Lake and ex tens ive  i n v e s t i g a t i o n s  are r equ i r ed  i n  t h i s  d i r -  
e c t i o n .  
a q u i f e r  m a t e r i a l  and e x t e n t  o f  development. 
i n  l o c a t i n g  s o f t e r  water  i n  c e r t a i n  a reas .  Complete chemical a n a l y s i s ,  
i nc lud ing  b a c t e r i a l  q u a l i t y ,  i s  des i r ed .  
c i a l l y  be concent ra ted  i n  t h e  v i c i n i t y  o f  E s l e r  Road where good y i e l d s  
have been noted  from f r a c t u r e d  rock a q u i f e r s .  c 

A d e f i n i t e  r e l a t i o n s h i p  may e x i s t  between q u a l i t y  and depth,  
I n v e s t i g a t i o n s  may r e s u l t  

I n v e s t i g a t i o n s  should  espe-  
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