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A Review o f  Groundwater Cond i t i ons  on Ga l iano I s l a n d  

1. I N T R O D U C T I O N  

1.1 Purpose o f  Study 

T h i s  r e p o r t  i s  one o f  seve ra l  w r i t t e n  t o  examine t h e  groundwater 

s i t u a t i o n  i n  t h e  G u l f  I s l ands .  It p e r t a i n s  s p e c i f i c a l l y  t o  Ga l i ano  

I s l a n d  and i t s  main o b j e c t i v e s  a re  as f o l l o w s :  

( i )  To p resen t  a c o m p i l a t i o n  o f  a l l  p r e v i o u s  i n f o r m a t i o n  ob ta ined  

t o  da te  on Ga l i ano  I s l a n d  f o r  p r e s e n t a t i o n  i n t o  a fo rmat  f o r  

f u t u r e  r e f e r r a l .  

(ii) To p r o v i d e  a genera l  overv iew of t h e  hyd ro logy  and hydrogeology 

o f  t h e  I s l a n d  w i t h  t h e  p r imary  o b j e c t i v e  t o  a t tempt  an assess- 

ment of groundwater d i s t r i b u t i o n ,  q u a n t i t y  and p o t e n t i a l  

groundwater use. 

( i i i )  To rev iew  and d i scuss  water  q u a l i t y  and d e l i n e a t e  problem 

areas.  

1.2 Methods o f  I n v e s t i g a t i o n  

1.2.1 I n f o r m a t i o n  Sources 

I n  o r d e r  t o  f o r m u l a t e  t h i s  r e p o r t  t h e  sources g i ven  below 

(i) Wate r  w e l l  r e c o r d s  and w e l l  l o c a t i o n  maps i n  t h e  

( i i ) General i n f o r m a t i o n ,  p r e v i  ous groundwater re1 a t e d  r e p o r t s  , 
r e s u l t s  o f  p r e v i o u s  f i ) e l d  work, s u r f i c i a l  and bedrock 

geo logy  maps and a e r i  a1 photography i n c l u d i n g  water  

q u a l i t y  t e s t i n g  by t h e  co-author ,  B. Mordaunt i n  s p e c i f i c  

areas. 

were u t i l i z e d :  

Groundwater S e c t i o n  f i l e s .  

1.2.2 Methods o f  P r e s e n t a t i o n  

Methods employed t o  p resen t  t h e  i n f o r n i a t i o n  w i t h i n  t h i s  

( i )  Examinat ion and t a b u l a t i o n  o f  p e r t i n e n t  i n f o r m a t i o n  

r e p o r t  i n c l u d e  t h e  f o l  1 owing: 
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c o n t a i n e d  on approx ima te l y  500 p l o t t e d  wa te r  we1 1 records .  

Examinat ion o f  an a d d i t i o n a l  50 wate r  w e l l  reco rds  o f  

w e l l s  completed up t o  December 1981 b u t  no t  y e t  l o c a t e d  

and p l o t t e d .  

( i i )  Review o f  hyd rog raph ic  da ta  o b t a i n e d  f rom t h e  Observa t i on  

( i i i )  P r e s e n t a t i o n  o f  v a r i o u s  compi led da ta  i n  map and t a b u l a t e d  

f o r n .  Due t o  t h e  l e n g t h  o f  Ga l i ano  I s l a n d  i t  has been 

necessary t o  s e c t i o n  t h e  I s l a n d  i n t o  two and sometimes 

t h r e e  p a r t s  f o r  p r e s e n t a t i o n  as shown i n  F i g u r e s  2 t h r o u g h  

F i g u r e  9 o f  t h e  r e p o r t .  

Ne1 1 WK-258-80 near  S t u r d i e s  Bay. 

1.3 P rev ious  I n v e s t i g a t i o n s  

A1 though no comprehensive r e p o r t s  have been p r e v i o u s l y  

w r i t t e n  concern ing  groundwater c o n d i t i o n s  on Gal i a n o  I s l a n d  a 

c o n s i d e r a b l e  amount o f  f i e l d  work has been conducted i n  t h e  pas t  

by Groundwater S e c t i o n  s t a f f  members. R e s u l t s  o f  t h i s  p r e v i o u s  

f i e l d  work c o n s t i t u t e  a,major p a r t  o f  t h i s  r e p o r t .  

GEOGRAPHY 

2.1 Loca t ion ,  Area, Topography and Dra inage 

Ga l i ano  I s l a n d  i s  l o c a t e d  midway i n  t h e  o u t e r  c h a i n  o f  t h e  G u l f  

I s l a n d s  which l i e  o f f  t h e  sou theas t  coas t  o f  Vancouver I s l a n d  between 

V i c t o r i a  and Nanaimo, R.C. ( F i g u r e  1 ) .  It i s  app rox ima te l y  14,000 

ac res  (5787 h e c t a r e s )  i n  s i z e ,  app rox ima te l y  16.5 m i l e s  i n  l e n g t h  

(26.5 k i l o m e t e r s ) ,  can be reached by c a r  f e r r y  f rom bo th  Vancouver 

I s l a n d  and t h e  Main land and suppor t s  a permanent p o p u l a t i o n  o f  about 

525 peop le  (1976 Census). Th i s  number can t r i p l e  due t o  t h e  i n f l u x  of 

v i s i t o r s  and p a r t - t i m e  r e s i d e n t s  d u r i n g  t h e  summer months. 

A s  e v i d e n t  w i th  t h e  o t h e r  G u l f  I s l a n d s ,  t h e  topography o f  Ga l i ano  

I s l a n d  t r e n d s  no r thwes t -sou theas t ,  r e f l e c t i n g  bedrock s t r u c t u r e  and 
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s t r a t i g r a p h y .  The r e l i e f  i s  rounded and subdued, an i n d i c a t i o n  o f  

g l a c i a l  a c t i o n .  The h i g h e s t  p o i n t s  a re  l o c a t e d  from n o r t h  t o  south;  

a t  Bodega H i l l  ( app rox ima te l y  800 f e e t  or 244 met res ) ,  Quadra H i l l  

( a p p r o x i m a t e l y  600 f e e t  o r  183 met res ) ,  Stockade H i l l  ( app rox ima te l y  

144 f e e t  o r  44 met res ) ,  and S u t i l  and Ga l i ano  Mountains i n  t h e  extreme 

southern  p o r t i o n  (app rox ima te l y  1000 f e e t  o r  305 met res ) .  

Dra inage areas on Ga l i ano  I s l a n d  a re  shown i n  F i g u r e  2 where 23 

groundwater  reg ions  have been o u t l i n e d ,  i n  genera l  t h e i r  boundar ies 

r e p r e s e n t i n g  t h e  topograph ic  d i v i d e s  or h e i g h t s  o f  l a n d  between 

n a t u r a l  d ra inage  bas ins.  These watersheds a re  cons idered synonymous 

w i t h  groundwater reg ions .  These r e g i o n a l  boundar ies may be r e v i s e d ,  

however, when f u t u r e  hyd rogeo log ica l  s t u d i e s  revea l  u n d e r l y i n g  zones 

o f  p e r m e a b i l i t y  which may a l t e r  t h e  shape o f  c e r t a i n  groundwater 

reg ions .  I n  t h e  p resen t  s tudy,  groundwater  reg ions  were determined 

and named by Ground%ater s t a f f  and adopted by t h e  au thors  and forix t h e  

b a s i c  geographic  work ing  u n i t s  o f  t h i s  r e p o r t .  

2.2 Cl ima te  

The s o u t h e r l y  Gulf I s l a n d s  (Gal iano ,  Mayne, Pender and Saturna)  

l i e  t o  leeward o f  t h e  Vancouver I s l a n d  ranges, and thus  share a west 

c o a s t  summer d r y  c l i m a t e  where in ( a )  m a r i t i m e  i n f l u e n c e  on tempera ture  

overshadows t h e  e f f e c t s  o f  e l e v a t i o n ,  l a t i t u d e  and aspect  ( d i r e c t i o n  

or  exposure of s lope ) ,  and ( b )  more than 90% o f  t h e  p r e c i p i t a t i o n  

f a l l s  as r a i n ,  over  75% d u r i n g  t h e  w i n t e r  months. Annual average 

p r e c i p i t a t i o n  i s  app rox ima te l y  25 t o  30 i nches  (635 t o  762 n m )  

( i n c l u d i n g  annual average snowfa l l  o f  12 t o  15 i nches  (30.5 t o  38.1 

rnrn) ,  t h e  lowest  i n  t h e  Gul f  I s l ands .  Mean temperatures range from 

2.8' t o  3.3OC (37 t o  37.94OF) i n  January and f rom 16.1OC t o  17.2"C 
(60.98 t o  62.96"F) i n  J u l y ,  a l s o  t h e  lowest  i n  t h e  G u l f  I s l ands .  
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Sunshine exposure v a r i e s  between 1900 and 2000 hours per  annum, t h e  

h i g h e s t  i n  t h e  G u l f  I s l ands .  

The low average annual p r e c i p i t a t i o n  t o g e t h e r  w i t h  a h i g h  number 

of sunshine hours a re  t h e  p r i n c i p a l  m e t e o r o l o g i c a l  i n f l u e n c e s  caus iny  

a lmos t  annual extreme m o i s t u r e  d e f i c i t s  from May t o  e a r l y  October 

th roughou t  t h e  G u l f  I s l a n d s ,  e s p e c i a l l y  i n  t h e  southern  p o r t i o n .  

These drought  e f f e c t s  a r e  s t r o n g e s t  ( a )  i n  wind swept l o c a t i o n s ,  ( b )  

on sunparched south,  sou theas t  and e s p e c i a l l y  southwest s lopes ,  and 

( c )  on s i t e s  w i t h  sha l l ow  s o i l s ,  f o r  example, exposed coas ts  and rocky  

k n o l l  s (Chi  1 t o n ,  1975). 

2.3 Geology 

2.3.1 Bedrock Geology 

The m a j o r i t y  of geo log i c  i n f o r m a t i o n  i n  t h i s  r e p o r t  has been 

summarized from Henderson and V igrass  (1962),  C a r t e r  ( 1 9 7 7 ) ,  

Mu1 l e r  and J e l e t s k y  (197O), and Foweraker (1974).  As ment ioned 

b r i e f l y  i n  Sec t i on  2.1, t h e  n a t u r e  o f  t h e  u n d e r l y i n g  s t r u c t u r e  

and s t r a t i g r a p h y  i s  s t r o n g l y  man i fes ted  i n  t h e  topography o f  

Ga l i ano  I s l a n d .  As i s  e v i d e n t  i n  t h e  o t h e r  G u l f  I s l a n d s ,  

g e n e r a l l y  nor thwest -southeas t  t r e n d i n g  e longa ted  v a l l e y s  , formed 

by g l a c i a l  ab ras ion  o f  l e s s  r e s i s t a n t  sha les  o r  mudstones, a l t e r -  

n a t e  w i t h  more r e s i s t a n t  r i d g e s  composed p r i rna r i  l y  o f  sandstones 

and conglomerates.  Acco rd ing l y ,  a1 ong t h e  coas t  , ernbaynents and 

beaches i n d i c a t e  areas o f  g r e a t e r  e r o s i o n  than  t h e  more r e s i s t a n t  

p romontor ies .  

. - -  
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2.3.1.1. S t r a t i g r a p h y  

Ga l i ano  I s l a n d  and t h e  o t h e r  G u l f  I s l a n d s  l i e  w i t h i n  

t h e  Nanaimo Basin,  a l a r g e  depress iona l  f e a t u r e  occupying 

t h e  sou the rn  p a r t  o f  t h e  S t r a i t  o f  Georgia. Th is  f e a t u r e  

forms t h e  sou the rn  p o r t i o n s  o f  an area covered by t h e  

Nanaimo Group, a te rm d e s i g n a t i n g  n i n e  g e o l o g i c  sedimentary 

f o r m a t i o n s  which were d e p o s i t e d  i n  f i v e  success i ve  s e r i e s  

( M u l l e r  and J e l e t s k y ,  1970) d u r i n g  t h e  L a t e  Cretaceous 

Per iod .  These s t r a t a  of  a l t e r n a t i n g  coarse and f i n e  g ra ined  

s ed i ment a r y  rocks  noncon f o rma b 1 y over  1 y o l  de r met ainorphosed 

r o c k s  w i t h  igneous i n s t r u s i o n s  and, i n  t h e  Nanaimo Bas in ,  

ex tend  south  and sou theas t  f ro in  Nanoose Hay th rough  t h e  Gu l f  

I s l a n d s  t o  Orcas I s l a n d ,  Washington. The sedimentary beds 

a r e  t i l t e d  upwards away f rom t h e  c e n t r e  o f  t h e  bas in ,  and 

t h e i r  eroded remnants a r e  p a r t i c u l a r l y  e v i d e n t  on t h e  

wes te rn  rim o f  t h e  Bas in  as cuestas o r  asymmetr ica l  r i d g e s  

i l l u s t r a t e d  by t h e  S u t i l  Mounta in  - M t .  Ga l i ano  h i g h l a n d  and 

p a r a l l e l  r i d g e s  on Ga l i ano  I s l a n d .  I n  t h e  s tudy  area, f o u r  

o f  t h e  n i n e  f o r m a t i o n s  a r e  e v i d e n t  and a r e  l i s t e d  below i n  

o r d e r  o f  i n c r e a s i n g  g e o l o g i c a l  age: 

FORMATION PRINCIPAL LlTHOLOGY 

G a b r i o l a  Sands tone 

Spray Shale 

Geoffrey Conglomerate 

Northumberland Shale 

F i g u r e  3 shows t h e  a r e a l  d i s t r i b u t i o n  o f  each 

fo rma t ion .  
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2.3.1.2 S t r u c t u r e  

The s t r a t a  on Ga l i ano  I s l a n d  d i p  towards t h e  n o r t h e a s t .  

The l o c a t i o n  o f  mapped f a u l t s  and f r a c t u r e s  on Ga l i ano  

I s l a n d  a r e  p resen ted  i n  F i g u r e  3. Many o f  t h e  f r a c t u r e s  

t r e n d  approx ima te l y  N. 20"E and c o n s i s t  o f  s t e e p l y  d i p p i n g  

80" t o  90" normal f a u l t s ,  w i t h  movement o f  t h e  sou theas t  

b l o c k  down r e l a t i v e  t o  no r thwes t  b lock .  Three f a u l t s ,  

d e p i c t e d  on t h e  southeast  end of Gal iano,  extend g e n e r a l l y  

nor thwards f rom Georgeson Bay, near Mathews P o i n t  and j u s t  

s o u t h  o f  Scoones P o i n t  r e s p e c t i v e l y  and merge near t h e  south  

end o f  Whaler Bay. Another mapped f a u l t  l i e s  between 

Georgeson Bay and t h e  F i n l a y  Lake - T a y l o r  Cove area. Three 

o t h e r  f d u l t s  c ross  t h e  i s l a n d  a t  a sou thwes t -no r theas t  ang le  

( a )  near  Cook Cove, ( b )  j u s t  sou th  of R e t r e a t  and ( c )  sou th  

o f  S p o t l i g h t  Cove. 

Accord ing t o  C a r t e r  (1977) ,  f r a c t u r e  zones on Ga l i ano  

I s l a n d  occur  a l o n g  t h e  t r e n d  of f a u l t s  p r o j e c t e d  towards 

Ga l i ano  I s l a n d  I f rom S a l t s p r i n g  and Vancouver I s l d n d s  and 

p r o b a b l y  r e p r e s e n t  t h e  t e r m i n a t i o n  o f  t h o s e  f a u l t s .  

P robab ly  t h e  same s t r e s s  system produced b o t h  these f a u l t s  

and f r a c t u r e  zones. 

2.3.2 S u r f i c i a l  Geology 

As i s  t h e  case w i t h  t h e  o t h e r  G u l f  I s l a n d s ,  t h e  l a t e s t  

g l a c i a t i o n  a f f e c t i n g  Ga l i ano  I s l a n d  occu r red  when t h e  main i c e  

l o b e  o f  t h e  l a s t  major ,  o r  F r a s e r  G l a c i a t i o n  overrode t h e  G u l f  

I s l a n d s  as i t  moved southwards (Hals tead,  1967). As t h e  i c e  

me l ted ,  i t  d e p o s i t e d  v a r i o u s  u n c o n s o l i d a t e d  m a t e r i a l s  i n c l u d i n g  a 

compact t i l l  composed o f  v a r i o u s  s i z e d  p a r t i c l e s  r a n g i n g  i n  
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i n c r e a s i n g  d iameter  from c l a y  t o  sand t o  g rave l  i n c l u d i n g  

bou lde rs .  F1 u v i  a1 m a t e r i  a1 s were depos i ted '  o r  t r a n s p o r t e d  by 

m e l t w a t e r  t o  e i t h e r  low areas i n  a mar ine env i ronment  o r  h i g h e r  

r e g i o n s  above mar ine  i n f l u e n c e .  The m e l t i n g  g l a c i e r s  r e s u l t e d  i n  

( a )  a cor respond ing  r i s e  i n  sea l e v e l ,  and ( b )  i s o s t a t i c  

read jus tment  (upward i n  t h i s  case)  of t h e  i c e - f r e e  l a n d  r e l a t i v e  

t o  sea l e v e l .  The unconso l i da ted  depos i t s  o v e r l y i n g  bedrock a re  

g e n e r a l l y  t h i n ,  t hus  l i m i t i n g  groundwater p o t e n t i a l ,  and t h e  

t h i c k e r  s e c t i o n s  a r e  found i n  topograph ic  t roughs .  

D e t a i l e d  i n v e n t o r y  o f  s u r f i c i a l  geology on Ga l i ano  I s l a n d  

has been under taken by t h e  T e r r e s t r i a l  S tud ies  Branch, M i n i s t r y  

o f  Environment, as p a r t  of an i n t e r d i s c i p l i n a r y  env i ronmenta l  

s t u d y  of c e r t a i n  G u l f  I s l ands .  C o l l u v i a l  d e p o s i t s  o f  v a r y i n g  

t h i c k n e s s  a re  g e n e r a l l y  found on t h e  backs lope o r  g e n t l y  s l o p i n g  

s i d e  o f  bedrock cuestas. Most o f  t h e  v a l l e y  areas a re  

c h a r a c t e r i z e d  by e i t h e r  coarse c o l l u v i a l  m a t e r i a l  o r i g i n a t i n g  and 

t r a n s p o r t e d  from nearby rocky  uplands ( u s u a l l y  sandstone)  o r  f i n e  

t e x t u r e d  sediments depos i ted  under former rtiarine c o n d i t i o n s .  

Coarser  t e x t u r e d  sands and g r a v e l s  a re  a l s o  found. They 

rep resen t  o l d  beach d e p o s i t s  and t h e y  vary f rom l e s s  than one 

me t re  t o  over  f o u r  metres t h i c k .  Mar ine d e p o s i t s  a re  found as 

h i g h  as 275 f e e t  above p resen t  sea l e v e l .  

3. GROUNDWATER 

3.1 Groundwater Occurrence 

Throughout  Ga l iano I s l a n d ,  t h e  u n d e r l y i n g  bedrock c o n s i s t s  

p r i m a r i  l y  o f  a1 t e r n a t i n g  l a y e r s  o f  r e s i s t a n t  sandstone and s o f t e r  

s h a l e  ( F i g u r e  3 ) .  Sources of water  a re  r e p o r t e d l y  encountered ( a )  i n  

f r a c t u r e s  w i t h i n ,  and ( b )  a t  t h e  c o n t a c t  zones between these  two rock 

types .  
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3.2 Groundwater Development 

The number o f  d r i l l e d  and dug w e l l s  and u t i l i z e d  s p r i n g s  i n  each 

groundwater  r e g i o n  i s  shown i n  F igu res  4 and 5 and i n  Table 1. Well 

d r i l l i n g  on Ga l i ano  I s l a n d  appears t o  have a c c e l e r a t e d  i n  t h e  mid- 

1960's  (Tab le  2) .  P r i o r  t o  t h i s ,  w e l l s  were c o n s t r u c t e d  more r e a d i l y  

i n  t h e  southern  p o r t i o n  o f  t h e  i s l a n d ,  m a i n l y  around S t u r d i e s  Bay, 

Whaler Bay, Twiss P o i n t  and Ca in  Pen insu la .  The more recen t  develop-  

ment appears t o  be o c c u r r i n g  i n  mid-Gal iano;  e.g., s u b d i v i s i o n s  i n  t h e  

Quadra H i l l  and R e t r e a t  Cove groundwater reg ions  as shown i n  F i g u r e  5, 

f o l l o w e d  by South Ga l iano (Whaler Bay and G u l f  D r i v e  groundwater 

r e g i o n s ) .  Table 3 i n d i c a t e s  t h e  average r a t e  o f  w e l l  development 

i n  each groundwater r e g i o n  c a r r i e d  o u t  between 1977 and 1980 expressed 

as a percentage o f  t h e  t o t a l  number o f  recorded w e l l s  d r i l l e d  on t h e  

i s l a n d .  Table 4 has been prepared t o  show average w e l l  depths and 

average w e l l  y i e l d s  f o r  each reg ion .  Areas where water  q u a l i t y  

concerns a re  s i g n i f i c a n t  a r e  shown i n  F igu res  6 and 7. 

3.3 Groundwater Use 

Accord ing  t o  t h e  methods o f  c a l c u l a t i o n  presented  i n  t h i s  

s e c t i o n ,  a f i n a l  t a b l e  and diagram were c o n s t r u c t e d  t o  i n d i c a t e  t h e  

r a t i o  o f  u t i l i z a t i o n  versus a v a i l a b l e  s t o r e d  groundwater pe r  ground- 

water  r e g i o n  (F igu res  8 and 9 and Table 5 ) .  F igu res  exceeding 100 

percen t  have been c a l c u l a t e d  f o r  t h e  South Ga l i ano  groundwater reg ions  

o f  Cain Pen insu la ,  G u l f  D r i v e ,  S t u r d i e s  Bay and Whaler Bay. A l though 

t h e s e  f i g u r e s  shou ld  be cons idered w i t h  r e s e r v a t i o n  as they  a re  based 

on a s i m p l i f i e d  model which c o u l d  be amended when more groundwater 

d a t a  becomes a v a i l a b l e ,  t hey  do i d e n t i f y  areas where groundwater use 

may be exceeding n a t u r a l  s to rage  c a p a c i t y  d u r i n g  m i  nimum recharge 

p e r i o d s .  Other  c r u c i a l  areas a re  t h e  groundwater reg ions  o f  Nor th  

Ga l i ano  (70%), Scoones P o i n t  (61%), Southwind D r i v e  (55%) and Twiss 

P o i n t  (46%).  With t h e  excep t ion  of t h e  Nor th  Ga l iano Region, t he  

genera l  t r e n d  on Ga l iano I s l a n d  i s  t h a t  t h e  percentage of demand 
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versus s to rage  i s  h i g h e s t  i n  t h e  o l d e r ,  more popu la ted  area i n  t h e  

sou th  and decreases p r o g r e s s i v e l y  nor thwards away f rom t h e  s e t t l e d  

p o r t i o n .  

As w i t h  a l l  t h e  Gul f  I s l a n d s  where surniiier r e s i d e n t s  swe l l  t h e  

e x i s t i n g  p o p u l a t i o n ,  maximum w i thd rawa ls  f rom a v a i l a b l e  groundwater 

s t o r a g e  occurs d u r i n g  t h e  minimum recharge pe r iod .  - Both t h e  permanent 

and temporary elements o f  p o p u l a t i o n  c o n t i n u e  t o  grow and t h a t  p o r t i o n  

depending on w e l l  water  p laces  i n c r e a s i n g  p ressu re  on t h e  f i x e d  amount 

o f  bedrock water  s to rage  supp l i es .  I n  p e r i o d s  o f  d rought ,  t h e r e  can 

be expected a cor respond ing  i n c r e a s e  i n  bo th  number and s e v e r i t y  o f  

groundwater problems. 

Es t imated p o t e n t i a l  recharge f rom p r e c i p i t a t i o n  i s  c a l c u l a t e d  on 

t h e  b a s i s  o f  one i n c h  o f  p r e c i p i t a t i o n  pe r  yea r  be ing  a v a i l a b l e  f o r  

recharge (Foweraker, 1974) .  Foweraker d i scove red  t h a t  on Mayne Island 
h i s  c a l c u l a t i o n s  of recharge exceeded by 2 1 /2 t imes  t h e  es t ima ted  

s t o r a g e  a v a i l a b l e  f o r  groundwater w i t h i n  t h e  f r a c t u r e d  bedrock media, 

he deduced t h a t  on an annual b a s i s  s to rage  and p e r r n e a b i l i t y  and not  

p r e c i p i t a t i o n ,  appear t o  be t h e  l i m i t i n g  f a c t o r s  c o n t r o l l i n g  ground- 

wa te r  a v a i l a b i l i t y  on t h e  G u l f  I s l a n d s ,  e s p e c i a l l y  d u r i n g  'the d ry  

summer and autumn per iods .  
I 

Recharge t o  t h e  groundwater regime f rom s e p t i c  f i e l d  d i sposa l  

systems has n o t  been accounted f o r  i n  t h e  recharge c a l c u l a t i o n s  o f  

t h i s  r e p o r t  f o r  two reasons, (i) n a t u r a l  groundwater recharge - 
g e n e r a l l y  occurs i n  - t h e  h i g h e r  I- areas o f  I t h e  watersheds. ( i i )  s i n c e  

much o f  t h e  r e s i d e n t i a l  development i s  concen t ra ted  i n  t h e  coas ta l  

areas near t h e  d i scha rge  end o f  t h e  groundwater f l ow  systems, 

groundwater  recharge f rom s e p t i c  f i e l d s  i s  no t  cons idered t o  be a 

s i g n i f i c a n t  c o n t r i b u t i o n  r e g i o n a l l y .  Much o f  t h e  s e p t i c  e f f l u e n t  i n  

---__. .- ._  . 
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c o a s t a l  areas m igh t  be expected t o  d i scha rge  th rough  seepage i n t o  t h e  

sea o r  be l o s t  t h rough  e v a p o r a t i o n  and t r a n s p i r a t i o n .  

I n  Table 5, t h e  p o t e n t i a l  groundwater s u p p l i e s  i n  s to rage  i s  

c a l c u l a t e d  i n  a c r e - f e e t  and conver ted  t o  U.S. g a l l o n s .  An e s t i m a t e  o f  

groundwater  usage i s  c a l c u l a t e d  based on t h e  number o f  w e l l s  pe r  

r e g i o n  and u t i l i z i n g  a demand f i g u r e  o f  500 US g a l l o n s  per  day f o r  

each w e l l  f o r  a p e r i o d  o f  100 days o f  l i t t l e  o r  no recharge.  The 

percentage o f  t h e  es t ima ted  groundwater s u p p l i e s  i n  s to rage  used i s  

c a l l e d  t h e  "percentage groundwater usage." 

U n l i k e  t h e  Mayne I s l a n d  s tudy  c i t e d  above, f o r  Ga l iano I s l a n d  

t h e r e  i s  l i t t l e  i n f o r m a t i o n  r e g a r d i n g  t h e  t h i c k n e s s  o f  t h e  p o t a b l e  

wa te r -bea r ing  zone between t h e  water  t a b l e  and t h e  u n d e r l y i n g  non- 

p o t a b l e  zone. Consequently, f i g u r e s  g i v e n  i n  t h e  a v a i l a b l e  bedrock 

s t o r a g e  column o f  Table 5 a r e  based on a model o n l y  where t h e  p o t a b l e  
wate r -bea r ing  zone i s  assumed t o  be 200 f e e t  t h i c k .  Th is  g i ves  a 

c o n s e r v a t i v e  f i g u r e  f o r  s t o r a g e  because many w e l l s  a r e  deeper than  2001 

f e e t  and supp ly  good q u a l i t y  water .  A s to rage  c o e f f i c i e n t  o f  1 x 

i s  a d o p t e d  i n  c o m p u t i n g  g r o u n d w a t e r  s t o r a g e  on G a l i a n o  

I s l a n d .  Th is  f i g u r e  has a l s o  been used i n  o t h e r  r e p o r t s  concern ing  

groundwater  e v a l u a t i o n  on seve ra l  G u l f  I s l a n d s  where overburden over 
bedrock i s  g e n e r a l l y  t h i n  (Foweraker, 1974, Hodge, 1978, and Chwojka, 

1979). Based on t h i s  '?nodel," t h e  es t ima ted  a v a i l a b l e  groundwater 

s t o r e d  i n  t h e  bedrock, employ ing Whaler Bay groundwater r e g i o n  as an 

example i s  as f o l l o w s :  

/ 

Es t imated  a v a i l a b l e  bedrock s t o r a g e  = 

= Area x t h i c k n e s s  x s to rage  c o e f f i c i e n t  

= Area ( a c r e s )  x 200 x .0001 
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= 196 x .02 

= 3.92 ac re  f e e t  

= 3.92 x (No. o f  f t 2 / a c r e  x No. o f  U S g a l / f t 3 )  

= 3.92 x 43,560 x 7.48 

= 3.92 x 325,828.8 

r 
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= 1.28 x 106 U.S. g a l l o n s  ( T o t a l  Po tab le  Groundwater i n  S torage)  

The percentage groundwater usage versus groundwater i n  s to rage  

expressed as a pe rcen t  i s  i l l u s t r a t e d  below: 

= (Groundwater usage) x 100 
Volume i n  s to rage  

= (1.6 x IO! Usga l )  x 100 
1.28 x loo USgal 

= 125.0% (based on a bedrock model w i t h  a 200 f o o t  
t h i c k  wa te r -bea r ing  zone and an " S "  va lue  
o f  0.0001) 

An encapsuled v e r s i o n  o f  t h e  above e x p l a n a t i o n  f o r  Table 5 i s  
p resented  as f o l l  ows: 

Example (Whaler Bay) :  

1. Area o f  r e g i o n  x T o t a l  t h i c k n e s s  o f  rock = T o t a l  volume o f  rock 
t o  bo t tom o f  p o t a b l e  ( a c r e - f e e t )  
wa te r -bea r ing  zone 

(196 acres)  x (assume 200 f e e t )  = (39,200 a c r e - f e e t )  

2. T o t a l  volume x Storage c o e f f i c i e n t  = P r e l i m i n a r y  es t ima tes  
o f  rock o f  groundwater s u p p l i e s  

i n  s to rage  and a v a i l a b l e  
by pumping 
( a c r e - f e e t  ) 

i 
I 
I 
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(39,200 ac re -  x (0.0001) = (3.92 a c r e - f e e t )  

f e e t  ) 

No. o f  w e l l s  x D a i l y  use x P e r i o d  o f  = Groundwater usage i n  US 
pe r  w e l l  l i t t l e  o r  g a l l o n s  

no 
recharge 
f rom 
p r e c i p i  - 
t a t  i on 

(32 w e l l s )  x (500 Usga l l day )  x (100 days)  = (1.6 x 106 USgal) 

4. Est imated groundwater  usage 
T o t a l  p o t a b l e  groundwater i n  s to rage  i n  US g a l l o n s  x 100 

= Es t imated groundwater 
usage versus groundwater 
i n  s to rage  expressed as 
a percentage 

1.6 x 106 x 100 
l v o l u m e  i n  a c r e - f e e t )  x (NO. o f  f t z )  x (NO.  o f  ~ ~ g a l / t t 3 )  

1.6 x 106 x 100 
(3.92) x (43,560) x (7.48) 

1.6 x 106 x 100 
1.28 x lob = 125.0% 

A f i g u r e  o f  over  lOOX, as above, i n d i c a t e s  t h a t  p resen t  demand may be 
exceed ing  groundwater  i n  s to rage  and s e r i o u s  c o n s i d e r a t i o n  shou ld  be g i ven  

t o  c u r t a i l i n g  o r  l i m i t i n g  f u t u r e  groundwater development i n  these p a r t i -  

c u l a r  reg ions .  Demand-storage r a t i o  f i g u r e s  shou ld  be cons idered w i t h  

c a u t i o n  however, as t h e y  a r e  based on o n l y  l i m i t e d  i n f o r m a t i o n .  They do, 

however, serve  t o  i d e n t i f y  areas where e x i s t i n g  and p o t e n t i a l  groundwater 

problems can occur. Problems t h a t  may a r i s e  a r e  w e l l  f i e l d  i n t e r f e r e n c e  

problems and s a l t  water  i n t r u s i o n .  

3.3.1 Groundwater Region D iscuss ion  

A d i s c u s s i o n  o f  t h e  groundwater reg ions  i s  g i ven  i n  t h e  

f o l l o w i n g  sec t i ons .  For  convenience and ease o f  re fe rence  an 
a r b i t r a r y  l i n e  has been chosen and shown i n  F i g u r e  4 t o  d. ivide 
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and d i s t i n g u i s h  between t h e  more h e a v i l y  developed sou theas te rn  

and l e s s e r  developed no r thwes te rn  ex tens ions  o f  Ga l iano I s l a n d .  

S u t i l  Mounta in  and Mathews P o i n t  reg ions  have been exc luded f rom 

t h e  sou theas te rn  e x t e n s i o n  as l i m i t e d  development has occu r red  i n  

t h e s e  two reg ions .  Consequently, those more h e a v i l y  developed 

groundwater  reg ions  which comprise t h e  sou theas te rn  e x t e n s i o n  a re  

d i scussed  i n  more d e t a i l  t han  a re  those w i t h i n  t h e  no r thwes te rn  

ex tens ion .  

3.3.1.1 Nor thwestern  Ex tens ion  

The w e l l s  i n  t h i s  area a re  l o c a t e d  c h i e f l y  a long t h e  

southwestern  coast .  The e n t i r e  groundwater r e g i o n  l a b e l  l e d  

, Georg ia S t r a i t ,  f a l l s  w i t h i n  t h e  area leased by MacMi l lan  & 

B loede l  and has no groundwater development t o  date.  The 

no r thwes te rn  area i s  p r e s e n t l y  s p a r s e l y  s e t t l e d ,  b u t  p o p u l a t i o n  

and accompanying w e l l  d r i l l i n g  a re  i n c r e a s i n g ,  e s p e c i a l l y  i n  

T r i n c o m a l i  Channel groundwater r e g i o n  and t h e  s u b d i v i s i o n s  

l o c a t e d  near  R e t r e a t  Cove ( R e t r e a t  Cove and Gre ig  Creek ground- 

wa te r  r e g i o n s ) ,  i n  t h e  Ganner D r i v e  area (Quadra H i l l  ground- 

wa te r  r e g i o n )  and near  Montague Harbour (Montague Harbour 

groundwater r e g i o n )  ( F i g u r e  4 and 5). 

M o s t  o f  these w e l l s  o b t a i n  water  f rom sandstone o r  sha ley  

sandstone ( G a b r i o l a  Sandstone) and some f rom t h e  Spray Shale 

f o r m a t i o n  ( F i g u r e  3) .  The m a j o r i t y  of w e l l s  a re  l e s s  than 200 

fee t  deep. 

Average y i e l d s  i n  t h i s  no r thwes te rn  s e c t i o n  o f  Ga l iano 

I s l a n d  vary  between 2.5 USgpm f o r  6 w e l l s  i n  t h e  Payne Bay 

groundwater  r e g i o n  and 18.0 USgpm f o r  8 w e l l s  i n  t h e  t i r e i g  

Creek groundwater r e g i o n  near R e t r e a t  Cove. Y i e l d s  averaged 

3.9 USgpm f o r  52  w e l l s ,  4.0 USgpm f o r  28 w e l l s ,  6.2 USgpm f o r  

2 1  w e l l s  and 4.8 USgpm f o r  14 w e l l s  i n  t h e  groundwater reg ions  
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o f  Nor th  Gal iano,  T r incoma l i  Channel, Quadra H i l l  and F i n l a y  

Lake r e s p e c t i v e l y  (Tab le  4). 

There i s  a f a i r l y  s t r o n g  p o s i t i v e  c o r r e l a t i o n  between w e l l  

development, chemical  c o n c e n t r a t i o n  problems and demand-storage 

percentages.  Four groundwater reg ions  e x h i b i t i n g  t h i s  r e l a -  

t i o n s h i p  a re  Nor th  Ga l iano,  Southwind D r i v e ,  Montague Harbour 

and T r i n c o m a l i  Channel i n  descending o r d e r  o f  demand-storage 

percentages.  I n  Nor th  Gal i ano reg ion ,  a1 1 f o u r  e l  enents  chosen 

t o  i n d i c a t e  water  q u a l i t y  ( i r o n ,  s p e c i f i c  conductance, c h l o r i d e  

and hydrogen s u l p h i d e )  have c o n c e n t r a t i o n s  g r e a t e r  t han  t h e  

Recommended Standard. The t h r e e  remain ing  groundwater reg ions  

have i ron,  speci  f i c conductance and hydrogen s u l p h i d e  problems 

i n  v a r y i n g  degrees o f  concen t ra t i on .  

W i t h  r e g a r d  t o  t h e  u t i l i z a t i o n  o f  g r o u n d w a t e r  i n  

comparison t o  a v a i l a b l e  groundwater s t o r e d  i n  t h e  bedrock, most 

o f  t h e  r e g i o n a l  f i g u r e s  f o r  t h e  no r thwes te rn  s e c t i o n  o f  t i a l i a n o  

I s l a n d  a r e  r e l a t i v e l y  low. Only i n  Nor th  Ga l iano (7U%) and 

Southwind D r i v e  (56%) groundwater reg ions  does t h e  demand- 

s t o r a g e  r a t i o  exceed 50 pe rcen t .  I n  those  areas ment ioned 

p r e v i o u s l y ,  which e x h i b i t  r a p i d  w e l l  development, app rox ima te l y  

one q u a r t e r  of t h e  a v a i l a b l e  groundwater s t o r e d  i n  bedrock i s  

b e i n g  used, i.e., T r i ncoma l i  Channel, R e t r e a t  Cove - Gre ig  

Creek, Quadra H i  11 and Montague Harbour groundwater reg ions  

( F i g u r e  8 and 9, Table 5). 

3.3.1.2 Southeas tern  Ex tens ion  

T h i s  area o f  Ga l i ano  I s l a n d  i s  compr ised o f  most o f  t h e  

r e g i o n s  southeas t  o f  t h e  a r b i t r a r y  d i v i d i n g  l i n e  shown i n  

I 
I 
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F i g u r e  4 ( S u t i l  Mounta in  and Mathews P o i n t  reg ions  have been 

ex luded) .  As t h e  m a j o r i t y  o f  w e l l s  on t h e  i s l a n d  a r e  l o c a t e d  

w i t h i n  t h i s  area, each groundwater r e g i o n  w i  11 be d i  scussed 

s e p a r a t e l y  i n  descending o r d e r  o f  demand-storage percentages. 

These a r e  as f o l l o w s :  

Groundwater Region 

Ca in  Pen insu la  

G u l f  D r i v e  

S t u r d i e s  Bay 

Whaler Bay 

Scoones .Poi  n t  

Twiss P o i n t  

Georgeson Bay 

3.3.1.2.1 Cain Pen insu la  

Demand-Storage K a t i  o 

563% 

351% 

2 18% 

125% 

61% 

46% 

29% 

Area - 24 ac res  (10  h e c t a r e s )  

No. of d r i l l e d  w e l l s  i n  r e g i o n  - 16 

No. o f  dug w e l l s  and u t i l i z e d  s p r i n g s  i n  r e g i o n  - 2 

As e v i d e n t  w i t h  a lmost  a l l  o t h e r  groundwater reg ions  

on Ga l i ano  I s l a n d  t h e  m a j o r i t y  o f  p o p u l a t i o n  i s  concen- 

t r a t e d  a long  t h e  coast .  The r a t e  o f  w e l l  development i s  

r e l a t i v e l y  s low compared t o  growth exper ienced i n  some o f  

t h e  o t h e r  reg ions ;  e.g., Whaler Bay and G u l f  D r i v e  (Tab le  

3). Well depths range from 45 t o  225 f e e t  (14 t o  69 

me t res )  and average 159 f e e t ) .  
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The main wa te r -bea r ing  s t r a t u m  i s  C a b r i o l a  sandstone 

w i t h  Spray Shale as a secondary source. A few d r i l l  l o g s  

show water  o r i g i n a t i n g  a t  t h e  c o n t a c t  zones between these 

two fo rma t ions .  Well y i e l d s  vary  between 0.1 and a p p r o x i -  

ma te l y  5.0 USgpm w i t h  an average o f  1.9 USgpm (Tab le  4 ) .  

Water q u a l i t y  i n f o r m a t i o n  i n d i c a t e s  t h a t  t h i s  area 

has i r o n ,  c h l o r i d e  and hydrogen s u l p h i d e  problems. The 

h i g h  c h l o r i d e  va lues (one w e l l  r e p o r t i n g  1950 my /L  

c h l o r i d e )  show t h e r e  i s  ev idence of sea water  i n t r u s i o n  

( F i g u r e  6) .  

Th i s  groundwater r e g i o n  has r e g i s t e r e d  t h e  h i g h e s t  

demand-storage r a t i o  on Ga l iano I s l a n d  w i t h  563 pe rcen t  

(Tab le  5) .  Th i s ,  t o g e t h e r  w i t h  t h e  assoc ia ted  water  

q u a l i t y  p r o b l e m s ,  w o u l d  i n d i c a t e  a n e c e s s i t y  f o r  

c u r t a i l i n g  o r  s e v e r e l y  l i m i t i n g  any f u t u r e  w e l l  develop-  

ment. A d d i t i o n a l  s u p p l i e s  o f  water  c o u l d  be ob ta ined  f rom 

t h e  entrapment and s to rage  o f  r u n o f f  f rom p r e c i p i t a t i o n .  

T h i s  c o u l d  be done by c o l l e c t i n g  r a i n  water  o f f  r o o f s  v i a  

g u t t e r s  i n t o  covered b a r r e l s  o r  underground/basernent 

c i s t e r n s .  C i s t e r n s  shou ld  be o f  water  t i g h t  c o n s t r u c t i o n  

w i t h  a smooth i n s i d e  su r face .  Covers must be ab le  t o  keep 

o u t  an imals  and d i r t .  A f t e r  c o n s t r u c t i o n  t h e  c i s t e r n  

shou ld  be d i s i n f e c t e d .  The l o c a l  P u b l i c  H e a l t h  I n s p e c t o r  

can adv i se  on t h e  procedures t o  be fo l l owed .  



I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

17 

3.3.1.2.2 Gulf D r i v e  

Area - 87 acres  (35 h e c t a r e s )  

Number o f  d r i l l e d  w e l l s  i n  r e g i o n  - 35 

Number o f  dug w e l l s  and u t i l i z e d  s p r i n g s  i n  r e g i o n  - 4 

Wel l  depths range between 30 and 250 f e e t  w h i l e  

r e p o r t e d  y i e l d s  range between 20 gph t o  25 ypm. The 

p r i n c i p a l  a q u i f e r  i s  sandstone desc r ibed  as "sha ley" ,  

" b l u e  o r  gray." The average w e l l  depth i s  127 f e e t ,  The 

G u l f  D r i v e  r e g i o n  i s  s i t u a t e d  on a pen insu la  where much o f  

t h e  f r e s h  water  recharge may be l i m i t e d  t o  t h e  catchment 

a rea  a v a i l a b l e  on t h e  pen insu la .  The m a j o r i t y  o f  w e l l s  

a r e  l o c a t e d  a long  t h e  coast .  Water  q u a l i t y  has been 

t e s t e d  i n  numerous w e l l s  w i t h i n  t h i s  r e g i o n  over  t h e  l a s t  

few years  by groundwater s t a f f  u s i n g  a f i e l d  hach k i t  and 

c o n d u c t i v i t y  meter.  A l though some h i g h  c h l o r i d e  l e v e l s  

and hydrogen s u l p h i d e  odours a r e  e v i d e n t  i n  many w e l l s ,  

many w e l l s  l o c a t e d  near  t h e  coas t  r e p o r t  good q u a l i t y  

groundwater. As t h i s  area c o u l d  be s u s c e p t i b l e  t o  sea 

wa te r  i n t r u s i o n ,  q u a l i t y  o f  groundwater c o u l d  change i n  

t i m e  due t o  an i nc rease  i n  pumping i n  t h e  area. A v e r y  

h i g h  demand-storage r a t i o  o f  351 p e r c e n t  i n d i c a t e s  t h a t  

c u r t a i l i n g  o r  s e v e r e l y  l i m i t i n g  f u t u r e  w e l l  development i s  
necessary.  Th is  f i g u r e  rep resen ts  t h e  second h i g h e s t  

demand-storage r a t i o  of  t h e  22 groundwater  reg ions  and i s  

o n l y  exceeded by t h e  Cain Pen insu la  reg ion .  Both t h i s  

r e g i o n  and t h e  Cain Pen insu la  r e g i o n  occupy a pen insu la  

wh ich  may r e c e i v e  min ima l  recharge and consequent ly  

bedrock f r a c t u r i n g  i n  t h e  area c o u l d  be overpuniped 

r e s u l t i n g  i n  a p o s s i b l e  m i n i n g  s i t u a t i o n .  D e t e r i o r a t i o n  
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o f  water  q u a l i t y  p a r t i c u l a r l y  i n  t h e  d r y  summer months 

c o u l d  r e s u l t .  

3.3.1.2.3 S t u r d i e s  Bay 

Area - 182 acres  (74  h e c t a r e s )  . 

No. o f  d r i l l e d  w e l l s  - 48 

No. o f  dug w e l l s  and u t i l i z e d  s p r i n g s  i n  r e g i o n  - 4 

Wel l  depths range between 46 and 412 f e e t  w h i l e  

r e p o r t e d  w e l l  y i e l d s  range f rom 1 g a l l o n  pe r  hour  t o  60+ 

g a l l o n s  pe r  minute.  The p r i n c i p a l  a q u i f e r  i s  desc r ibed  as 

" s h a l e y "  sandstone. Higher  y i  e l  d i  ng we1 1 s r e p o r t  s o f t  

b l u e  sandstone as t h e  p r i n c i p a l  a q u i f e r  zone. Th is  r e g i o n  

i s  very  popu la r  and h i g h l y  developed. Many w e l l s  l o c a t e d  

near  t h e  coas t  r e p o r t e d  f l o w i n g  a r t e s i a n  c o n d i t i o n s  a t  t h e  

t i m e  o f  c o n s t r u c t i o n .  Water l e v e l  i n f o r i l i a t i o n  i s ,  

however, p r e s e n t l y  no t  known i n  t h i s  area. The m a j o r i t y  

o f  w e l l s  l o c a t e d  w i t h i n  t h e  r e g i o n  a r e  l i k e l y  r a p i d l y  

recharged f rom p r e c i p i t a t i o n  f a 1  l i n g  on h i g h e r  e l e v a t i o n s  

t o  t h e  east .  

Due t o  h i g h  w e l l  d e n s i t y  i n  t h i s  reg ion ,  i n t e r f e r e n c e  

between w e l l s  may be a problem. For  example, d u r i n g  

pumpi ng o f  o b s e r v a t i o n  we1 1 (WR-258-80) i n  1980 1 oca ted  

near  t h e  southeas t  co rne r  o f  Wins tan ley  and Shopland 

Roads, a water  l e v e l  d e c l i n e  i n  2 w e l l s  downslope and t o  

t h e  n o r t h  was immedia te ly  no ted  (app rox ima te l y  500 f e e t  t o  

t h e  n o r t h ) .  Th i s  example i s  n o t  b e l i e v e d  t o  be an 

i s o l a t e d  case and w e l l  i n t e r f e r e n c e  w i t h i n  some areas of 

Ga l i ano  I s l a n d  c o u l d  be a s i g n i f i c a n t  probleni. \# later 

q u a l i t y  t e s t i n g  w i t h i n  t h i s  reg ion ,  however, suggests 
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t h e r e  a re  few water  q u a l i t y  problems. Only one w e l l  

t e s t e d  t o  da te  has shown ev idence o f  s a l t  water  i n t r u s i o n  

(905 mg/L). ' As e v i d e n t  i n  bo th  Cain Pen insu la  and G u l f  

D r i v e  reg ions ,  t h e  S t u r d i e s  Bay r e g i o n  has a dernand- 

s t o r a g e  r a t i o  o f  over  100 pe rcen t  (218%). 'The same 

c a u t i o n s  and r e s t r i c t i o n s  o u t l i n e d  f o r  Cain Pen insu la  and 

G u l f  D r i v e  r e g i o n s  would a l s o  apply  t o  t h i s  reg ion .  

3.3.1.2.4 Whaler Bay 

Area - 196 acres  ( 7 9  h e c t a r e s )  

Number o f  d r i l l e d  w e l l s  i n  r e g i o n  - 31 

Number o f  dug w e l l s  and u t i l i z e d  s p r i n g s  i n  r e g i o n  - 3 

Well  depths range between 12 f e e t  and 433 f e e t  w h i l e  

r e p o r t e d  y i e l d s  range between 25 gph and 20 gpm. As i s  

e v i d e n t  i n  t h e  S t u r d i e s  Bay reg ion ,  t h e  p r i n c i p a l  a q u i f e r  

i s r e p o r t e d  as "sha ley "  sandstone and ' 'grey"  sandstone. 

The m a j o r i t y  o f  development w i t h i n  t h i s  r e g i o n  i s  w i t h i n  

t h e  Whaler Bay s u b d i v i s i o n  between S t u r d i e s  Bay Road and 

Whaler Bay. Most l o t s  i n  t h i s  s u b d i v i s i o n  a re  a p p r o x i -  

m a t e l y  1 ac re  i n  s i ze .  It i s  apparent  t h a t  much o f  t h i s  

s u b d i v i s i o n  i s  now s e r v i c e d  w i t h  community water  s u p p l i e d  

f r o m  a w e l l  l o c a t e d  t o  t h e  south  o f  t h i s  s u b d i v i s i o n  about 

314 m i l e  i n l a n d  f r o m  S t u r d i e s  Bay. Recharge t o  t h i s  w e l l  

and t h e  m a j o r i t y  o f  w e l l s  l o c a t e d  w i t h i n  t h i s  r e g i o n  

l i k e l y  occurs f rom h i g h e r  e l e v a t i o n s  t o  t h e  south. Th is  

r e g i o n  i s  one o f  f o u r  groundwater reg ions  r e g i s t e r i n g  a 

demand-storage f i g u r e  i n  excess o f  100 pe rcen t  (a  f i g u r e  

o f  125 pe rcen t  has been c a l c u l a t e d  f o r  t h i s  r e g i o n ) .  

Development w i t h i n  t h i s  r e g i o n  has been cons ide rab le  over  

t h e  l a s t  few years.  From Table 3 i t  can be seen t h a t  
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s i n c e  1977 w e l l  development has i nc reased  by 28 pe rcen t .  

Once aga in ,  t h e  same cau t ions  and r e s t r i c t i o n s  o u t l i n e d  

f o r  Cain Pen insu la ,  Gul f  D r i v e  and S t u r d i e s  Bay reg ions  

would app ly  t o  t h i s  reg ion .  

3.3.1.2.5 Scoones P o i n t  

Area - 526 acres  (213 hec ta res  

No. o f  w e l l s  d r i l l e d  i n  r e g i o n  - 34 

No. o f  dug w e l l s  and u t i l i z e d  s p r i n g s  i n  r e g i o n  - 7 

Wel l  depths range between 10 and 350 f e e t  w h i l e  

r e p o r t e d  y i e l d s  range between a few g a l l o n s  per  hour  t o  18 

Usga l lons  p e r  minute.  Most w e l l s  l o c a t e d  w i t h i n  t h e  

boundar ies  o f  t h i s  r e g i o n  r e p o r t  y i e l d s  around 1 / 2  g d l l o n  

p e r  minute.  As apparent  i n  most reg ions  t h e  p r i n c i p a l  

a q u i f e r  zone i s  desc r ibed  as "sha ley "  sandstone. We1 1s 

r e p o r t  f r a c t u r e d  sandstone as t h e  p r i n c i p a l  a q u i f e r  zone. 

Conglomerate has a l s o  been mentioned as wa te r -bea r i  ng i n  

some areas. The m a j o r i t y  o f  development w i t h i n  t h i s  

r e g i o n  i s  cen te red  around B u r r e l l  P o i n t  and Arbutus  P o i n t  

i n  t h e  v i c i n i t y  o f  B u r r e l l  P o i n t  Road and Be l l house  Road 

( F i  gure 4 ) .  Numerous compl a i  n t s  have been documented here  

where some o f  t h e  sha l l ower  w e l l s  "d ry  up" i n  t h e  summer. 

Some deeper d r i l l e d  w e l l s  l o c a t e d  near  t h e  coas t  have 

shown ev idence o f  s a l t  water  con tamina t ion  and i n  some 

cases have had t o  be abandoned. A demand-storage r a t i o  of 

6 1  p e r c e n t  does no t  i n d i c a t e  t h e  n e c e s s i t y  f o r  s e v e r e l y  

r e s t r i c t i n g  f u t u r e  w e l l  development a t  t h i s  t ime.  This  

f i g u r e ,  however, coup led  w i t h  t h e  p resen t  water  q u a l i t y  

problems e v i d e n t  i n  some w e l l s  l o c a t e d  near  t h e  coas t ,  

does suggest t h a t  c a u t i o n  shou ld  be e x e r c i s e d  i n  l o c a t i n g  

and spac ing  o f  w e l l s  i n  t h e  fu tu re .  Table 3 i n d i c a t e s  
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t h a t  w e l l  development i s  o c c u r r i n g  a t  q u i t e  a r a p i d  r a t e  

w i t h  a f i g u r e  of' a lmost  1 5  pe rcen t  recorded between 1977 

and 1980. 

3.3.1.2.6 Twiss P o i n t  

Area - 1,228 acres  (497 h e c t a r e s )  

Number o f  d r i l l e d  w e l l s  i n  r e g i o n  - 63 

Number o f  dug w e l l s  and u t i l i z e d  s p r i n g s  i n  r e g i o n  - 11 

Well depths range between 8 and 460 f e e t  w h i l e  

r e p o r t e d  w e l l  y i e l d s  range between 15  gph t o  30 gpm. The 

p r i n c i p a l  a q u i f e r  i s  desc r ibed  as " sha ley "  sandstone i.e., 

s h a l e  l a y e r i n g  between sandstone. As i s  e v i d e n t  i n  most 

r e g i o n s  t h e  m a j o r i t y  o f  development i s  a long t h e  coas t .  

Development i n l a n d  i s  sparse ( F i g u r e  4) .  Most well 

r e c o r d s  r e p o r t  moderate domest ic  y i e l d s  up t o  5 gpm. Some 

o f  t h e  deeper w e l l s  l o c a t e d  near t h e  coas t  r e p o r t  s a l t  

wa te r  contami n a t i o n  problems. We1 1 d e n s i t y  a1 ong t h e  

coas t  has i nc reased  over  t h e  l a s t  few years  and water  

l e v e l  i n t e r f e r e n c e  between w e l l s  may a l s o  pose a problem. 

The m a j o r i t y  o f  h i g h e r  y i e l d i n g  w e l l s  r e p o r t i n g  up t o  20 

gpm a re  s i t u a t e d  i n land .  A demand-storage f i g u r e  o f  46 

pe rcen t  suggests t h e r e  i s  no immediate cause f o r  concern. 

The m a j o r i t y  o f  development w i t h i n  t h i s  l a r g e  groundwater 

r e g i o n  i s ,  however, concen t ra ted  near t h e  coast .  Th is  

demand-storage f i g u r e  shou ld  t h e r e f o r e  be cons idered w i t h  

c a u t i o n  as t h e  same c o a s t a l  q u a l i t y  problems exper ienced 

i n  w e l l s  i n  o t h e r  reg ions  may e v e n t u a l l y  occur  i n  t h i s  

reg ion .  
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3.3.1.2.7 Georgeson Bay 

Area - 1565 acres  (634  h e c t a r e s )  

Number o f  d r i l l e d  w e l l s  i n  r e g i o n  - 39 

Number o f  dug w e l l s  and u t i l i z e d  s p r i n g s  i n  r e g i o n  - 2 1  

Wel l  depths range f rom 16 f e e t  and 377 f e e t  w h i l e  

r e p o r t e d  y i e l d s  range between 2.5 gph t o  12 gpm. The 

m a j o r i t y  o f  w e l l s ,  however, r e p o r t  y i e l d s  l e s s  than 5 gprn. 

Most development i s  cen te red  a long  t h e  coas t  a t  Georgeson 

Bay and i n l a n d  a long  t h e  main road between h i g h e r  t e r r a i n  

t o  t h e  eas t  and t o  t h e  west (Mount Ga l i ano ) .  Well reco rds  

i n d i c a t e  t h e  p r i n c i p a l  a q u i f e r  m a t e r i a l  i n  w e l l s  l o c a t e d  

i n  t h e  v i c i n i t y  o f  Georgeson Bay i s  desc r ibed  as f r a c t u r e d  1 

conglomerate o r  sha ley  sandstone. The p r i n c i p a l  a q u i f e r  

i n l a n d  appears t o  be sha ley  sandstone. Present  inforrna- 
I 
I t i o n  a v a i l a b l e  i n d i c a t e s  groundwater i n l a n d  i s  o f  good 

q u a l i t y  , s o f t  and modera te ly  m i n e r a l  i zed.  Recharge t o  ' 

w e l l s  l o c a t e d  i n l a n d  would l i k e l y  be r a p i d  o r i g i n a t i n g  ' I  

f rom su r round ing  h i g h e r  e l e v a t i o n s .  A l though a t  p resen t  

t h e r e  i s  no ev idence o f  s a l t  water  contarr i inat ion around 

Georgeson Bay, w e l l  d e n s i t y  i n  t h i s  area and l o c a t i o n  i n  , 
r e l a t i o n  t o  t h e  ocean suggests  t h e  area has p o t e n t i a l  f o r  

wa te r  q u a l i t y  problems. A demand-storage f i g u r e  o f  29 , 

p e r c e n t  suggests t h a t  groundwater usage i s  no t  exceeding 

normal recharge a t  t h i s  t ime. 

' I  

' i  

i 

3.4 Groundwater Chemis t ry  

Water q u a l i t y  i s  a f f e c t e d  by t h e  c o n c e n t r a t i o n  o f  d i s s o l v e d  

m i n e r a l s  of which t h e  most t roublesome on Ga l i ano  I s l a n d  i s  i r o n .  

H igh  l e v e l s  of c h l o r i d e s ,  s p e c i f i c  e l e c t r i c a l  conductance (a genera l  

I 
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measure of t o t a l  d i s s o l v e d  m i n e r a l i z a t i o n )  and presence o f  hydrogen 

s u l p h i d e  c o n s t i t u t e  more l o c a l i z e d  problems than  i r o n ,  and a l l  o f  

t h e s e  a re  most e v i d e n t  a long  c o a s t a l  areas ( F i g u r e  6 and 7 )  e s p e c i a l l y  

where w e l l s  a re  c l u s t e r e d  and/or  c o n s t a n t l y  used t o  capac i t y .  C e r t a i n  

recommended s tandards  and o b j e c t i v e s  concern ing  d r i n k i n g  water  q u a l i t y  

have been se t  by t h e  B.C. M i n i s t r y  o f  Hea l th  (B.C. M i n i s t r y  o f  

Envi  ronment , 1979). C h l o r i d e  and i r o n  l e v e l s  exceeding t h e  recom- 

mended s tandard  of 250 mg/L and 0.3 mg/L r e s p e c t i v e l y ,  have been 

r e p o r t e d  a long  c o a s t a l  areas o f  t h e  Scoones P o i n t ,  S t u r d i e s  Bay, t i u l f  

D r i v e ,  Whaler Bay, Twiss P o i n t ,  Montague Harbour, T r i ncoma l i  Channel 

and Nor th  Ga l i ano  Regions. Hydrogen s u l p h i d e  odour has been de tec ted  

i n  numerous w e l l s ,  most n o t i c e a b l y  a long c o a s t a l  areas,  and may be 

a s s o c i a t e d  w i t h  t h e  f r a c t u r e d  sha le  bedrock. 

H igh  c o n c e n t r a t i o n s  o f  c h l o r i d e  i n  groundwater can r e s u l t  from 

( a )  i n f i l t r a t i o n  from s u r f a c e  sources i n c l u d i n g  f e r t i l i z e r s ,  s a l t s  o r  

sewerage, ( b )  t a p p i n g  o f  groundwater t h a t  has been i n  t h e  f l o w  system 

l o n g  enough t o  evo lve  f rom p redominan t l y  b i c a r b o n a t e  t o  c h l o r i d e  

w a t e r ,  ( c )  w a t e r  e x t r a c t e d  f r o m  m a r i n e  d e p o s i t e d  s e d i m e n t s ,  

p redominan t l y  t h e  Spray Format ion,  ( F i g u r e  3 )  c o n t a i n i n g  r e s i d u a l  

s a l t s  and ( d )  sea water  i n t r u s i o n  from overpumping areas near t h e  

coas t  (Moen, 1979). The recommended l i m i t  f o r  c h l o r i d e  i n  d r i n k i n g  

wa te r  i s  250 rng/L. 

I r o n  i s  one o f  t h e  most  common m i n e r a l s  found i n  t h e  e a r t h ’ s  

c r u s t .  Na tu ra l  water  o f t e n  con ta ins  d i s s o l v e d  and/or i n s o l u b l e  forms. 

It o f t e n  occurs i n  a s s o c i a t i o n  w i t h  sha le  fo rmat ions ,  a c i d  o r  n e u t r a l  

t y p e  water  and areas where water  may be c o r r o s i v e ,  and may be 

a s s o c i a t e d  w i t h  s a l t  water  i n t r u s i o n .  It i s  an a e s t h e t i c  nu isance,  

e s p e c i a l l y  i n  i t s  i n s o l u b l e  fo rm ( f e r r i c  h y d r o x i d e )  and can be 

cons ide red  a l i m i t a t i o n  when assess ing  a v a i l a b l e  groundwater supp ly  i n  

t h e  s tudy  area. The recommended l i m i t  f o r  d i s s o l v e d  i r o n  i n  d r i n k i n g  

water  i s  0.3 mg/L. 
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S p e c i f i c  e l e c t r i c a l  conductance ( o r  s p e c i f i c  conductance)  o f  

wa te r  i s  a measure o f  i t s  a b i l i t y  t o  conduct an e l e c t r i c a l  c u r r e n t ,  

v a r y i n g  i n  d i r e c t  p r o p o r t i o n  w i t h  t h e  number o f  f r e e  i o n s  o r  amount o f  

d i s s o l v e d  m a t e r i a l .  A TDS ( t o t a l  d i s s o l v e d  s o l i d s )  o f  1000 mg/L 

corresponds w i t h  a s p e c i f i c  e l e c t r i c a l  conductance o f  app rox ima te l y  

1600 umhos/cm (micromhos pe r  c e n t i m e t e r ) .  S p e c i f i c  conductance 

e x h i b i t s  a genera l  p o s i t i v e  c o r r e l a t i o n  w i t h  t h e  l e n g t h  o f  t i m e  t h e  

w a t e r  has been i n  t h e  f l o w  system, e.y., a t  g r e a t e r  depths and a t  

d i s c h a r g e  zones because c o n c e n t r a t i o n  i nc reases  w i t h  d i s t a n c e  of 

t r a v e l  and t i m e  t h a t  t h e  water  i s  i n  t h e  a q u i f e r .  The recornmended 

l i m i t  f o r  s p e c i f i c  e l e c t r i c a l  conductance i n  d r i n k i n g  water  i s  1000. 

Sulphurous water  c o n t a i n i n g  H2S, produces a r o t t e n  egg smel l  i n  

some Ga l iano  I s l a n d  w e l l s .  It may r e s u l t  f ro in  anaerob ic  de,cay o f  

o r g a n i c  m a t e r i a l  and r e d u c t i o n  o f  su lphates  and i s  o f t e n  assoc ia ted  

w i t h  sha les  and c lays .  

I n  e a r l y  August 1980, chemical  t e s t s  were per formed on some o f  

t h e  Ga l iano w e l l s  i n  o r d e r  t o  update and supplement i n f o r m a t i o n  i n  

areas w i t h  h i g h  chemical c o n c e n t r a t i o n  problems. The water  was t e s t e d  

f o r  tempera ture ,  pH, i r o n ,  c h l o r i d e  and hardness w i t h  a Hach chemis t r y  

t e s t i n g  k i t  and e l e c t r i c a l  s p e c i f i c  c o n d u c t i v i t y  u s i n g  a Beckrnan 

c o n d u c t i v i t y  meter. The most n o t i c e a b l e  d i f f e r e n c e  i n  these w e l l s  

p r e v i o u s l y  t e s t e d  i n  August 1973 and aga in  i n  August 1980 was a s l i g h t  

r i s e  i n  i r o n  c o n c e n t r a t i o n ,  e s p e c i a l l y  i n  t h e  southern ,  more popu la ted  

area o f  t h e  i s l a n d .  

3.5 Summary 

Well  d e n s i t y  i n  t h e  sou theas te rn  area o f  Ga l i ano  I s l a n d  f a r  

exceeds t h a t  i n  t h e  no r thwes te rn  area. The m a j o r i t y  o f  w e l l s  l o c a t e d  

w i t h i n  t h e  no r thwes te rn  area a re  l o c a t e d  a long  t h e  southwestern coas t  

( F i g u r e s  4 and 5) .  Only i n  two reg ions  w i t h i n  t h e  no r thwes te rn  area 

L 
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does t h e  demand-storage r a t i o  exceed 50 percent .  These a re  t h e  Nor th  

Ga l i ano  and Southwind D r i v e  reg ions  where f i g u r e s  o f  70 and 56 pe rcen t  

have been c a l c u l a t e d  r e s p e c t i v e l y .  Development i n  these reg ions ,  as i s  

common t o  a l l  r eg ions  as Ga l iano I s l a n d , i s  concen t ra ted  m a i n l y  near 

t h e  coast .  

Four  reg ions  w i t h i n  t h e  sou theas te rn  area have demand-storage 

r a t i o s  exceeding 100 pe rcen t .  These a r e  t h e  Cain Pen insu la ,  Gu l f  

D r i v e ,  S t u r d i e s  Bay and Whaler Bay. The remain ing  reg ions  have 

r e g i s t e r e d  demand-storage r a t i o s  which i n d i c a t e  t h e r e  i s  no immediate 

cause f o r  concern. Water q u a l i t y  problems are, however, e v i d e n t  i n  

numerous areas th roughout  t h e  i s l a n d .  These problems i n c l u d e  r e p o r t s  

o f  h i g h  l e v e l s  o f  i r o n ,  s p e c i f i c  conductance, hydrogen s u l p h i d e  and 

c h l o r i d e .  Sea water  con tamina t ion  i s  e v i d e n t  i n  some w e l l s  w i t h i n  

Ca in  Pen insu la ,  G u l f  D r i v e ,  Scoones P o i n t  and Twiss P o i n t .  F u r t h e r  

wa te r  q u a l i t y  t e s t i n g  may revea l  a d d i t i o n a l  problem areas and areas 

where t h e  presence o f  good q u a l i t y  groundwater and u n l i k e l i h o o d  of 

q u a l i t y  problems make these  areas good cand ida tes  f o r  p o s s i b l e  f u t u r e  

devel  opment. -. 

3.6 Observa t ion  We1 1 WR-258-80 

A t  p resen t  t h e r e  i s  one o b s e r v a t i o n  w e l l  on Ga l i ano  I s l a n d .  Th is  

w e l l  i s  equipped w i t h  an au tomat i c  water  l e v e l  r e c o r d e r  and i s  l o c a t e d  

on t h e  road  r i g h t - o f - w a y  a t  t h e  i n t e r s e c t i o n  o f  Wins tan ley  and 

Shopland Roads. Th is  w e l l  was d r i l l e d  as p a r t  o f  t h e  1979-80 

Observa t ion  Well  Network expansion program. It i s  a 6 - i nch  d iameter  

bedrock w e l l  d r i l l e d  t o  a depth  o f  300 f e e t .  Water-bear ing f r a c t u r e s  

were encountered a t  depths o f  50, 150, 190, 195. The es t ima ted  

t h e o r e t i c a l  w e l l  y i e l d  f o r  s h o r t - t e r m  pumping has been determined as 

approx ima te l y  46  USgpm. 
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The purpose o f  t h e  w e l l  i s  t o  m o n i t o r  t h e  l o n g  te rm wa te r  

l e v e l  f l u c t u a t i o n s  i n  an area where i n c r e a s i n g  development i s  

o c c u r r i n g ,  t o  p r o v i d e  i n f o r m a t i o n  on t h e  amount o f  recharge t o  t h e  

' a q u i f e r  and t h e  e f f e c t s  o f  groundwater w i thdrawal  upon t h e  

a q u i f e r .  Recorder c h a r t s  ob ta ined  t o  da te  show ev idence o f  

pumping i n t e r f e r e n c e  f rom ne ighbour ing  we1 1s. Th is  e f f e c t  i s  

p a r t i c u l a r l y  n o t i c e a b l e  d u r i n g  t h e  summer when demand i s  h i g h e s t  

and water  l e v e l s  a re  approaching l owes t  l e v e l s  f o r  t h e  year .  

Chemical analyses taken i n d i c a t e  t h e  water  i s  s o f t  and modera te ly  

m i n e r a l i z e d .  

4 .  CONCLUSIONS AND RECOMMENDATIONS 

1. Contac t  zones between sha le  and sandstone desc r ibed  g e n e r a l l y  

as " sha ley "  sandstone, c o n s t i t u t e  t h e  major  wa te r -bea r ing  zones 

th roughou t  most areas o f  Ga l iano I s l a n d .  F r a c t u r e d  conglomerate 

c o n s t i t u t e s  t h e  major  wa te r -bea r i  ng source around t h e  Georgeson 

Bay area. 

2. The average r e p o r t e d  w e l l  y i e l d  and w e l l  depth based on a p p r o x i -  

m a t e l y  500 p l o t t e d  w e l l  records  i s  4.5 gpm and 154 f e e t .  The 

deepest  w e l l  on Ga l i ano  I s l a n d  acco rd ing  t o  Groundwater S e c t i o n  

f i l e s  i s  515 f e e t .  The g r e a t e s t  r e p o r t e d  w e l l  y i e l d  i s  70 gpm. 

3. Groundwater reg ions  i n  t h e  no r thwes te rn  area o f  Ga l i ano  l s l a n d  

have g e n e r a l l y  low demand-storage r a t i o s .  Only i n  Nor th  Ga l i ano  

and Southwind D r i v e  reg ions  does t h i s  r a t i o  exceed 50 pe rcen t .  

F u t u r e  w e l l  development i s  f e a s i b l e  away f rom t h e  coas t  i n  these 

r e g  i ons . 
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4. Groundwater reg ions  t h a t  have r e g i s t e r e d  demand-storage percentages 

i n  excess o f  100 pe rcen t  a re  t h e  Cain Pen insu la ,  G u l f  D r i v e ,  

S t u r d i e s  Bay and Whaler Bay 'regions. Ser ious  c o n s i d e r a t i o n  shou ld  

be  g i ven  t o  c u r t a i l i n g  o r  l i m i t i n g  any f u t u r e  groundwater 

development i n  these reg ions .  These reg ions  are  good cand ida tes  

f o r  t h e  employment o f  water  conserva t i on  measures such as 

c o l l e c t i o n  o f  r a i n  water  o f f  r o o f s  v i a  g u t t e r s  i n t o  covered b a r r e l s  

o r  underground/basement c i s t e r n s .  Th is  p r a c t i c e  would a i d  i n  

supp lement ing  meagre water  s u p p l i e s  d u r i n g  d r y  p e r i o d s  o f  l i t t l e  o r  

no  recharge i n  these  reg ions .  

5. Wi th  p resent  and ever  i n c r e a s i n g  knowledge o f  areas where w e l l  

c o n s t r u c t i o n  i s  u n d e s i r a b l e  because o f  e x i s t i n g  and p o t e n t i a l  

wa te r  q u a l i t y  problems o r  w e l l  i n t e r f e r e n c e  problems, i t  may be 

a d v i s a b l e  t o  e s t a b l i s h  more cornmunity water  supp ly  we1 1s. 

Community water  s u p p l i e s  c o u l d  s e r v i c e  areas where, f o r  

example, s a l t  water  con tamina t ion  i s  a problem. Well records  

have i n d i c a t e d  t h a t  i t  i s  p o s s i b l e  t o  c o n s t r u c t  moderate 

c a p a c i t y  w e l l s  (ove r  10 gpm) i n  many areas o f  Ga l i ano  I s l a n d .  

6. It i s  recommended t h a t  an i n -dep th  groundwater s tudy  be under-  

t a k e n  t o  document any water  q u a l i t y  and w e l l  f i e l d  i n t e r f e r e n c e  

problems w i t h i n  t h e  four groundwater  r e g i o n s  r e g i s t e r i n g  

demand-storage r a t i o s  ove r  100 pe rcen t .  Th is  s tudy  cou ld  

i n c l u d e  a ''door t o  door "  survey  i n v o l v i n g  c o l l e c t i o n  of water  

samples f o r  bo th  f i e l d  and complete l a b o r a t o r y  a n a l y s i s ,  

document ing o f  s p e c i f i c  compla in ts  and problem areas, o b t a i n i n g  

and c o n t o u r i n g  o f  water  l e v e l s ,  d e t e r m i n i n g  t h e  summer- 

permanent r e s i d e n t  r a t i o  and o b t a i n i n g  more accu ra te  groundwater 

usage f i g u r e s .  
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TABLE 1 

Gal iano  I s l a n d  

Groundwater Regions. P l o t t e d  Wel ls  & Sp r ings  

Groundwater Region 

1. Nor th  Ga l i ano  

2. Spanish H i l l s  

3. Georgia S t r a i t  

4. T r i n c o m a l i  Channel 

5. R e t r e a t  Cove 

6. G r e i g  Creek 

7. Quadra H i l l  

8. South T r i n c o m a l i  Channel 

9. Montague Harbour Park 

.O. Cook Cove 

. l .  F i n l a y  Lake 

.2 .  Montague Harbour 

.3. Twiss P o i n t  

.4.  Southwind D r i v e  

.5. Payne Bay 

6. Georgeson Bay 

. 7 .  S u t i l  Mountain 

8. Ca in  Pen insu la  

9. G u l f  D r i v e  

10. Whaler Bay 

?l. S t u r d i e s  Bay 

?2. Scoones P o i n t  

?3. Matthews P o i n t  

We1 1 s 

D r i  1 l e d  

43 

1 

0 

28 

11 

3 

16 

1 

3 

0 

13 

15 

63 

8 

5 

39 

1 

16 

35 

31 

48 

34 

1 

7 

0 

0 

0 

0 

4 

2 

0 

0 

0 

1 

1 

11 

2 

0 

11 

0 

2 

2 

1 

1 

6 

1 

Spr ings  

2 

1 

0 

0 

2 

1 

3 

2 

1 

1 

0 

0 

0 

1 

1 

10 

1 

0 

2 

0 

3 

1 

0 

T o t a l  

52 

2 

0 

28 

13 

8 

2 1  

3 

4 

1 

14 

16 

74 

11 

6 

60 

2 

18 

39 

32 ' 

52 

4 1  

2 



I 
I 

I 
I 
‘I 
I 

i 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

40 

TABLE 2 

Gal iano  I s l a n d  

Groundwater Regions. We1 1 Complet ion Dates, Pre-1960 Up To 1980 

Groundwater Region 

1. 

2. 

3.  

1. 

5. 

6. 

7. 

B. 

9. 

i n .  

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

N o r t h  Ga l i ano  

Spanish H i l l s  

Georgi a S t r a i t  

T r i  ncomal i Channel 

Ret r e a t  Cove 

G r e i g  Creek 

Quadra H i l l  

South T r i n c o m a l i  Channel 

Montague Ha rbou r Park 

Cook Cove 

F i n l a y  Lake 

Mont ague Harbour 

Twiss P o i n t  

Southwi nd D r i  ve 

Payne Bay 

Georgeson Bay 

S u t i  1 Mounta in 

Ca in  Pen insu la  

Gul f D r i v e  

Whaler Bay 

S t u r d i e s  Bay 

Scoones Poi n t  

Matthews P o i n t  

Pre- 
1960 

1 

10 

1 

1 

3 

9 

8 

12 

8 

1960- 
64 

3 

1 

2 

6 

1 

3 

6 

1 

12 

7 

2 

1 

8 

7 

20 

4 

4 

12 

1 

3 

3 

5 

7 

9 

1970- 
74 

1 7  

1 3  

3 

1 

3 

J 1  

3 

3 

20 

1 

8 

4 

8 

5 

8 

7 

1975- 
76 

7 

1 

5 

2 

3 

4 

1 

3 

1 

3 

3 

1977- 
80 

8 

1 

5 

3 

1 

7 

1 

2 

1 

5 

1 

9 

2 

7 

9 

6 

6 

1 

Tot a 1 

48 

1 

0 

27 

11 

4 

15 

1 

2 

0 

13 

13 

65 

9 

4 

3 3  

1 

13 

30 

27 

42  

34 

1 
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TABLE 3 

Gal iano  I s l a n d  

Groundwater Regions. Rate o f  Well  Development 

Groundwater Region 

1. N o r t h  Ga l i ano  

2. Spanish H i l l s  

3. Georgia S t r a i t  

4. Trincomal i Channel 

5. R e t r e a t  Cove 

6. G r e i g  Creek 

7. Quadra H i l l  

8. South T r i n c o m a l i  Channel 

9. Montague Harbour Park 

.O. Cook Cove 

1. F i n l a y  Lake 

.2. Montague Harbour 

3. Twiss P o i n t  

4. Southwind D r i v e  

5. Payne Bay 

6. Georgeson Bay 

7. S u t i l  Mountain 

8. Cain  Peninsula 

9. G u l f  D r i v e  

'0. Whaler Bay 

1. S t u r d i e s  Bay 

2. Scoones P o i n t  

3. Matthews P o i n t  

T o t a l  
Number 
o f  Wells 

52 

2 

0 

28 

13 

8 

21 

3 

4 

1 

14 

16 

74 

11 

6 

60 

2 

18 

39 

32 

52 

41 

2 

No. o f  New 
Wel ls d r i l l e d  

b e t  ween 19 7 7 -  1980 ) 
~ 

a 
1 

0 

0 

0 

2 

1 

5 

1 

0 

9 

0 

2 

7 

9 

6 

6 

1 

We1 1 Uevel opment 
expressed as a 

pe rcen t  b e t  ween 
1977 and 1980 

15.4 

50.0 

0.0 

17.9 

23.1 

12.5 

33.3 

33.3 

0.0 

0.0 

14.3 

6.3 

6.8 

9.1 

0.0 

15.0 

0.0 

11.1 

18.0 

28.1 

11.5 

14.6 

50.0 
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TABLE 4 

Gal i a n o  I s l a n d  

Groundwater Regions. Average We1 1 Depths and Y i  e l  ds 

i 
I I Groundwater Region 

I 1. Nor th  Ga l iano 

2. Spanish H i l l s  3 
I 3. Georg ia S t r a i t  

4. T r i  ncoma 1 i Channel 

I 5. R e t r e a t  Cove 

6. 'Gre ig  Creek 
1 

7. Quadra H i l l  

8. South T r incoma l i  
Channel 

i 
I i9. Montague Harbour P a r k  

110. Cook Cove 

1. F i n l a y  Lake 

Montague Harbour 

3. Twiss P o i n t  

Southwind D r i v e  

5. Payne Bay 

. Georgeson Bay 

. S u t i l  Mounta in  

118. Cain Pen insu la  

Whaler Bay 

S t u r d i e s  Bay 

i 

Spr ings 

lumber 

2 

1 

2 

1 

3 

2 

1 

1 

1 

1 

10 

1 

2 

3 

1 

% o f  
i e g i  on 

~~ 

3.9 

50.0 

15.4 

12.5 

14.3 

66.7 

25.0 

100.0 

9.1 

16.7 

16.7 

50.0 

5.1 

5.8 

2.4 

We1 1 s 

25 ' Ueee 25'  Deep 
(ma in l y  dug) (ma in l y  d r i  l e d )  

lumber 

6 

1 

3 

1 

1 

1 

7 

2 

8 

1 

2 

1 

4 

% o f  
i e g i o n  

11.5 

7.7 

37.5 

4.8 

7.1 

6.3 

9.5 

18.2 

13.3 

5.6 

5.1 

3.1 

1.9 

9.8 

Vumbe r 

44 

1 

28 

10 

4 

17 

1 

3 

13 

15 

67 

8 

5 

42 

1 

17 

35 

31  

48 

36 

2 

4: o f  
l e g i o n  

84.6 

50.0 

100.0 

76.9 

50.0 

81.0 

33.3 

75.0 

92.9 

93.8 

90.5 

72.7 

83.3 

70.0 

50.0 

94.4 

89.7 

96.9 

92.3 

87.8 

loo.u 

Tota l  
Yo. o f  
j p r i  ngs 
4 Wel ls  

52 

2 

0 

28 

13 

8 

21 

2 

4 

1 

14 

16 

74 

11 

6 

60 

2 

18 

39 

32 

52 

41 

2 

4ve r a  ge 
ilri 1 1 ed 
del 1 
l e p t h  
( f e e t  ) 

108 

125 

0 

109 

198 

170 

151 

207 

104 

167 

139 

141 

145 

233 

182 

3 40 

153 

127 

162 

137 

157 

290 

4verage 
Y i e l d  
41 1 
del 1 s 
(USYPRI 1 

3.3 

0.7 

0 

4.0 

2.6 

18.0 

6.2 

6.0 

8.8 

4.8 

5.0 

6.2 

9.7 

2.5 

2.5 

0.25 

1.9 

4.7 

6.6 

7.0 

3.8 

0.5 
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GROUNDWATER USAGE 
I N  GALLONS BASED ON 
j00 US GPD PER 100 

DAYS PUMPING 

GALIPNO ISLAND 
QUANTI TATlVE ESTIMATES OF PRESENT GROUNDWATER USE VERSUS A V A l  LABLE STORAGE 

PREL I M  I NARY EST1 MATES 
OF GROUtQWATER SWPL IES 

I N  STORAGE AM 
RECOVERABLE BY PUMP1 ffi 
EXPRESSED AS %, BEDROCK 

VOLUME I N  AC-FT 
(ASSUMIN; DEPTH OF 200'1 GROUNDWATER REGION 

25.3 x IO6 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 

0. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
0. 
1. 
2. 
3. 

290.24 

N o r t h  G a l i a n o  
Span ish  H i l l s  
G e o r g i a  S t r a i t  
T r i n c m a l i  Channel 
R e t r e a t  Cove 
G r e i g  Creek 
Quadra Hill 
Sou th  T r l n c o m a l i  
Channel 
Montague Harbour  
P a r k  
Cook Cove 
F i n l a y  Lake 
Montague Harbour  
Tw iss  P o i n t  
Southw i nd D r  I ve  
Payne Bay 
Georgeson Bay 
Sut i  I M o u n t a i n  
C a i n  P e n i n s u l a  
Gulf D r i v e  
Whaler Bay 
S t u r d i e s  Bay 
Scoones P o i n t  
Mat thews P o i n t  

TOTAL 

AREA OF REGION 

ACRES HECTARES 

>66 
4 46 

3,229 
834 
468 
589 
94 1 

64 6 

202 
t. 38 
666 
l.69 

1,228 
166 
168 

1,565 
37 7 
24 
87 
196 
!?2 
526 
99 

229 
181 

1,307 
338 
189 
238 
381 

262 

82 
339 
27 0 
190 
497 
67 
68 
634 
153 
10 
35 
79 
74 
213 
40 

RECHARGE I N  
ICRE-FEET BASEC 
M ONE INCH OF 
rNNUAL PREC I P. 
.OR GROUNDWATEF 

RECHARGE 

47 
37 
269 
70 
39 
49 
78 

54 

17 
70 
56 
39 
102 
14 
14 
130 
31 
2 
7 
16 
15 
44 
8 

1,208 

RECHARGE I N  US 
GALLONS BASED ON 

)NE INCH OF ANNUAI 
'RECIP. AVAILABLE 
FOR GROUNDWATER 

RECHARGE 

15.3 x lo6 

87.6 x IO6 

12.7 x IO6 
;16.0 x lo6 

12.1 x 106 

22.8 x 106 

25.4 x I06 

17.6 x lo6 

5.5 x I06 
22.8 x 106 
18-2 x lo6 
12.7 x lo6 
33.2 x lo6 
4.6 x lo6 
4.6 x lo6 
42-4 x lo6 

0-7 x lo6 
2.3 x IO6 
5.2 x lo6 

14.3 x lo6 
2.6 x lo6 

10.1 x 106 

4.9 x 106 

393.6 x lo6 

NUMBER OF 
'LOTTED WELl 
AND SPRING! 

I N  REGION 

52 
2 
0 
28 
13 
8 
21 

3 

4 .  
1 
14 
16 
74 
1 1  
6 
60 
2 
18 
39 
32 
52 
41 
2 

49 9 

2.6 x lo6 
0.1 x 106 

0 106 
1.4 x 106 
0.7 x lo6 
0.4 x IO6 
1.1 x 106 

0.2 x 106 

0.2 x 106 
0.1 x I06 

0.8 x I06 
3.7 x 106 

0.7 x IO6 

0.6 x lo6 
0.3 x IO6 
3.0 x lo6 
0.1 x 106 
0.9 x I06 
2.0 x 106 

2.1 x 106 
0.1 x 106 

1.6 x 106 
2.6 x lo6 

11.32 
8.92 
64.58 
16.68 
9.36 
11.78 
18.82 

12.92 

4.04 
16.76 
13.32 
9.38 
24.56 
3.32 
3.36 
3 1.30 
7.54 
0.48 
1.74 
3.92 
3.64 
10.52 
1.98 

A V A l  LABLE 
BEDROCK STCRAGE 
BASED ON 0.01% 
I N  GALLONS (US) 

3.69 x lo6 
2.91 x IO6 
21.04 x lo6 

3.05 x lo6 

6.13 x lo6 

- 

5.43 x 106 

3.84 x 106 

4.21 x lo6 

1.32 x lo6 
5.46 x lo6 

3.06 x lo6 
4.34 x 106 

8.00 x 106 
1.08x 106 
1.09 x 106 
10.20 x 106 
2.46 x IO6 
0.16 x 16 
0.57 x lo6 
1.28 x 106 
1.19 x 106 
3.43 x '  106 
0.65 x lo6 

94.59 x 106 

EST1 MATED GROUtQWATER 
USAGE VERSUS GROUNDWATER 
I N  STCRAGE EXPRESSED AS 

A PERCENTAGE 

70.46 
3.44 
0.00 
25.78 
22.95 
10.42 
17.94 

4.75 

15.15 
1.83 
16.13 
26.14 
46.25 
55.56 
27.52 
29.4 1 
4.07 

562.50 
350.88 
125.00 
2 18.49 
61.22 
15.38 

26.75 

1 
\ 

P 
w 


