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A:. PRELIMINARY GEOHYDROLOGICAL STUDY 

OF SALTSPRING ISLAND 

1. INTRODUCTION 

In  recent  years ,  much information has been obtained on groundwater 

resources  throughout Sa l t sp r ing  I s land .  

t h i s  information has been done f o r  t h e  purpose of updating groundwater records 

on a continuing b a s i s  t o  e s t a b l i s h  a . c l e a r  understanding of groundwater 

o r ig in ,  aqu i f e r  c h a r a c t e r i s t i c s ,  groundwater q u a l i t y ,  as well  as n a t u r a l  

flow p a t t e r n s  i n  r e l a t i o n  t o  topography and geology, 

warranted where groundwater i n  an a rea  o r  s p e c i f i c  aqui fe r  i s  being depleted.  

The aims of  t h i s  study were as fol lows:  (1) t o  compile, organize and t a b u l a t e  

a l l  hydrogeological and hydrochemical d a t a  obtained t o  d a t e  f o r  presenta t ion  

i n  a format f o r  r e f e r r a l  and (2) t o  examine i n  depth a l l  groundwater i n fo r=  

mation ava i l ab le ,  make i n t e r p r e t a t i o n  where poss ib le ,  d i scuss  methods and 

rates of  ex t r ac t ion  i n  conjunction with e f f e c t i v e  recharge t o  groundwater 

suppl ies  and f i n a l l y ,  (3) 

Natural  groundwater q u a l i t y  and quan t i ty  a r e  emphasized i n  t h i s  r epor t  and 

po l lu t ion  aspec ts  a p a r t  from na tu ra l  sources such as sea-water, f o r  example, 

have-not beenanalyzed .  

Col lect ion and i n t e r p r e t a t i o n  of  

S tudies  are f u r t h e r  

t o  review and d iscuss  water q u a l i t y  problem a reas .  

A l l  ava i l ab le  groundwater information on f i l e  has been reviewed. A 

t o t a l  of 657 water well  records have been reviewed with da t a  tabula ted ,  

summarized and discussed on wel ls  and spr ings  s i t e d  wi th in  each groundwater 

region (Table 1) .  

and spr ings  i n  r e l a t i o n  t o  designated groundwater regions (Figure 1 ) .  

groundwater chemistry on f i l e  has been tabula ted ,  reviewed and maps prepared 

with discussions on the  loca t ion  and ex ten t  of  t o t a l  dissolved s o l i d s  present  

i n  water samples co l l ec t ed  throughout t h e  I s land  (Figures 2 ,  3,  4 ) .  

a l s o  been prepared showing d i s t r i b u t i o n  of  wel ls  with s tandard chemical 

analyses  performed on water samples obtained from these  wel ls  (Figures 5 , ’6)  

as wel l  as a map showing specific-wel1s;with high ch lor ide  conten ts ,  areas of  

sea water i n t r u s i o n  and l o c a l  b r i n e  a reas  (Figure 7 ) .  

placed on areas  of q u a l i t y  concern. 

A map has been prepared showing loca t ion  of  t hese  wel ls  

A l l  

Maps have 

Emphasis has been 

Estimated present  groundwater usage versus  
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a v a a l l e  groundwater i n  s torage  was ca l cu la t ed  (Table 2) with r e l a t ionsh ips  

shown d iagramat ica l ly  i n  Figure 8. A l l  bedrock, s u r f i c i a l  geology and topo- 

graphic  maps have been reirvi-ewed and supplemented by a s tudy of a e r i a l  

photographs on f i l e ,  

2.  PRECIPITATION AND EVAPORATION 

The average annual p r e c i p i t a t i o n  f o r  t h e  Gulf I s lands  has been 

determined as 33 inches (Halstead, 1967). The average annual p r e c i p i t a t i o n  

over a 12-year per iod (1963-1974) f o r  Vesuvius, on Sa l t sp r ing  I s land ,  has 

been determined as 40.5 inches (B.C. Department of  Agricul ture  - Climate of 

B r i t i s h  Columbia (1963-1974). The amount of  p r e c i p i t a t i o n  f a l l i n g  on 

Sa l t sp r ing  I s land  does vary; f o r  example, Vesuvius i n  1969 recorded 29.19 

inches a t  an e l eva t ion  of 25 f e e t ,  whereas Ganges, t o  t h e  southeas t ,  reported 

a t o t a l  of 37.79 inches a t  an e l eva t ion  of 240 f e e t  above sea  l e v e l ,  

The average evapot ranspi ra t ion  i s  determined as 16 inches (Chapman 

and Brown, 1966), leaving 24.5 inches f o r  runoff and groundwater recharge.  

Runoff would be s i g n i f i c a n t l y  l a rge  leaving only l imi ted  q u a n t i t i e s  of water 

f o r  groundwater recharge.  

3. BEDROCK GEOLOGY 

Sa l t sp r ing  I s land  i s  comprised of  sedimentary rocks belonging t o  t h e  

Upper Cretaceous (Nanaimo Group) and Carboniferous volcanic  rocks (Sicker 

Volcanics), the  l a t t e r  o f  poss ib l e  Devonian age (Muller, 1971). Conglomerates, 

sha les ,  and sandstones,  charac te r ized  by low poros i ty  and permeabi l i ty ,  occur 

nor th  of  Ganges Harbour and Booth Bay. 

r e s i s t a n t  and l e s s  f r ac tu red  sandstones,  sha les ,  and conglomerates, while t h e  

v a l l e y  regions,  p a r t i c u l a r l y  the  Ganges Harbour-Booth Bay areas are underlain 

by less r e s i s t a n t  sha l e  beds. 

ou t  the  northern po r t ion  o f  t h e  i s l and  can be a t t r i b u t e d  i n  p a r t  t o  t h e  marine 

o r i g i n  of t h e  sedimentary rocks. 

The highlands a r e  comprised of  more 

Poor water q u a l i t y  i n  var ious loca t ions  through- 

The southern po r t ion  of  t h e  i s l a n d  i s  made up of o lde r  Pre-cretaceous 

igheous rock. This igneous rock, having s i g n i f i c a n t l y  more open f r a c t u r e s ,  
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'owed more frequent  f lush ing  and renewal of  groundwater i n  s to rage .  From 

present  knowledge, groundwater throughout the  southern po r t ion  of  t he  i s l and  is  

genera l ly  o f  supe r io r  q u a l i t y  compared t o  t h a t  of  t h e  northern po r t ion .  

has 8 

4 .  SURFICIAL GEOLOGY 

The las t  major g l ac i a t ion  which overrode the  Gulf I s lands  i s  t h e  

Fraser  Glac ia t ion .  

Gulf I s lands  and continued southward (Halstead, 1967). Glacio-marine depos i t s  

of  s i l t ,  c lay  and stoney c lay  f i l l e d  the  lowland and bay areas. Overburden 

thickness  i s  genera l ly  l e s s  than 20 f e e t ,  r e s u l t i n g  genera l ly  i n  a t h i n  veneer 

of  c lays  and sands and gravels  over bedrock. The g rea t e s t  recorded thickness  

o f  overburden i s  103 f e e t  shown on a wel l  log near  Fulford Harbour. 

The main i c e  lobe i n  the  S t r a i t  of Georgia covered the  

5 .  GROUNDWATER REGIONS 

Sal  t sp r ing  I s land  has been divided for convenience i n t o  e ighteen  ground- 

water regions (Figure 1 ) .  Boundaries between these  regions genera l ly  represent  

the  topographic d iv ides  between n a t u r a l  bas ins ,  and i n  most ins tances  t h e  regions 

correspond with su r face  drainage watersheds. The regions may include,  however, 

more than one o r  por t ions  of a sur face  drainage watershed. The l a r g e s t  ground- 

water region, f o r  example, is  t h e  Musgrave watershed covering 7974 ac res .  

An es t imate  o f  t he  annual groundwater use i n  each region (Table 2) was 
made based on the  number of  wel l s  i n  each region u t i l i z i n g  a f i g u r e  of 500 

gal lons pe r  day f o r  each w e l l  over a per iod of 100 days of  l i t t l e  o r  no recharge.  

These f igu res  were then compared t o  the  probable groundwater ava i l ab le  i n  s torage  

f o r  use on an annual b a s i s  over t h e  same 100 day no recharge per iod.  

na tu ra l  recharge condi t ions t h i s  quan t i ty  of  water would be replenished annually 

from p r e c i p i t a t i o n  during t h e  win ter  months. Po ten t i a l  recharge from p rec ip i -  

t a t i o n  (Foweraker, 1974) has been est imated a t  1 inch pe r  year .  Actual recharge,  

however, appears t o  be l imi ted  by the  ava i l ab le  s torage .  

es t imat ing  the  demand/storage percentage of  each region (Figure 8) was adapted 

from Foweraker (1974),but d i f f e r s  i n  t h a t  groundwater use i s  based on the  number 

of  wel l s  r a t h e r  than  the  number o f  r e s iden t s  using groundwater. 

Under 

This method of 

Since one well  
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may *ice more than  one residence and not  a l l  wel l s  may be used, the  

demand/storage f igu res  may be somewhat low. 

may, t he re fo re ,  be considered c r i t i c a 1 , ' f o r  example, as i n  t h e  Sco t t  Point 
Region. 

Figures approaching 75 percent  

Following i s  an example of  the  ca l cu la t ions  used i n  determination 

o f  the  demand/storage percentage fo'r t h e  S c o t t  Point  Watershed. 

Example : 

(1.) Area of  Region X Total  thickness  o f  Rock t o  = Total Volume of  
bottom o f  potable  water- Rock (acre- fee t )  
bear ing zone. 

(76.93 acres )  (assume 200 f e e t )  = (15,386 ac re - f ee t )  
. - - -- - -. - - 

(2.) Total Volume o f  Rock X Storage Factor 

(15,386 ac re - f ee t )  (0.0001) = (1.54 ac re - f ee t )  

(3.) No. of  wel l s  X Daily use' X per iod of  l i t t l e  = Estimated groundwater 

. . - -  from p r e c i p i t a t i o n  

= Total potable  groundwater 
i n  s torage  (acre- fee t )  

i n  region pe r  well o r  no recharge usage 

(8 w e l l s  (500 gpd) (100 days). = (400,000 gal lons)  

( 4 . )  Estimated groundwater usage X 100 
Total  potable  groundwater 
i n  s torage  i n  U.S. gal lons 

b01,843 
400,000 x 100 

= demand/storage percentage 

= 79.7% 

The demand/storage f igu res  should be used with r e se rva t ion  as they a r e  

based on a s impl i f i ed  model which may be amended when more groundwater da t a  

becomes ava i l ab le .  The f igu res  do, however, i d e n t i f y  problem areas where ground- 

water use may be exceeding na tu ra l  recharge.  

Following i s  a br ief  d iscuss ion  on t h e  hydrogeological and hydrochemical 

information obtained wi th in  each groundwater region.  

Amended 16/ 2/ 78 
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5 .1  grave Region 

Area - 12.46 sq.mi. 
Dr i l led  wel l s  - 2 
Dug wel ls  . -  1 
Springs - 2  

O f  t h e  few well and sp r ing  records ava i l ab le  within t h i s  region,  t he  

majori ty  are s i t u a t e d  near  t he  coas t .  This is  due mainly t o  the  r ap id  and 

extreme change i n  topography from coas t a l  areas, p roh ib i t i ng  groundwater 

development in land .  

however, depending on depth and permeabi l i ty  o f  mater ia l  overlying bedrock, 

recharge t o  groundwater suppl ies  could be s i g n i f i c a n t .  

wel l  north o f  Musgrave Landing, d r i l l e d  t o  a depth of  165 f e e t ,  reported an 

exce l l en t  p o t e n t i a l  y i e l d  of  40 gpm, with t h e  p r inc ipa l  aqu i f e r  reported as 

bedrock f r a c t u r e s  between 150 and 165 feet .  This suggests  t h a t  good ground- 

water p o t e n t i a l  does e x i s t  along the  coas t a l  a r eas ,  although the  p o s s i b i l i t y  

o f  s e a  water i n t r u s i o n  could occur i n  deeper wells. The q u a l i t y  o f  ground- 

water i n  domestic wel ls  throughout the  southern por t ion  of t he  i s l a n d  should 

be good; however, no hydrochemical da t a  i s  ava i l ab le  from d r i l l e d  wel l s  a t  

t h i s  time wi th in  the  boundaries of  t h i s  region.  

This watershed would.be sub jec t  t o  very rap id  runoff ;  

I t  i s . n o t e d  t h a t  one 

5.2 West Fulford Harbour Region 

Area - 3.04 sq.mi. 
Dr i l led  wel l s  - 1 4  
Dug wel ls  - 8  
Springs - 9  

The major source of  domestic water supply throughout t h i s  region i s  

from spr ings  and shallow dug we l l s .  

spr ings  a t  e leva t ions  o f  between 100 and 200 f e e t  along t h e  west coas t  of  

Fulford Harbour. The development of aqu i f e r s  along stream courses ,--wliich 

appear abundant i n  t h i s  region,  is no t  l imi ted  t o  p r e c i p i t a t i o n  i n  a r e s t r i c t e d  

area, as i n  most groundwater r e se rvo i r s .  Most of  t h e  year  the  streams a r e  

i n f l u e n t ,  while during t h e  seasons of  low discharge t h e  streams may be e f f l u e n t ,  

t h a t  i s ,  rece iv ing  water from groundwater i n  s torage  and cont r ibu t ing  t o  t h e  

deple t ion  o r  drying up o f  suppl ies  during t h i s  time of  year .  

Spring discharge i s  seen i n  a l i n e  o f  
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D r i l l  logs i n d i c a t e  t h a t  adequate domestic y i e lds  may be encountered 

a t  d r i l l e d  depths of between 100 and 150 f e e t  from su r face  e leva t ions  of  between 

250 and 350 f e e t ,  poss ib ly  in t e rcep t ing  the  movement of water through the  

f r a c t u r e  systems p r i o r  t o  sp r ing  discharge downslope. 

a r e  reported t o  be t h e  major f r ac tu red  aqui fe rs  throughout t h i s  region.  

water i n t r u s i o n  would appear unl ike ly  i n  wel ls  d r i l l e d  t o  t h i s  depth ,a long  

I s a b e l l a  Point Road. Wells s i t e d  near  I s a b e l l a  Point ,  t o  t h e  south,  where well  

completion i s  below s e a  level-, may tend t o  induce sea water i n t r u s i o n  depending 

on p a t t e r n  and ex ten t  of f r a c t u r i n g  and rate and dura t ion  of  l o c a l  pumping. 

Shale and granodior i te  

Sea 
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5 .3  Bt rgoyne Bay Region 

Area - 4.19 sq.mi. 
Springs - 3 

Groundwater resources  throughout t h i s  region are r e l a t i v e l y  undevel- 

oped. 

almost v e r t i c a l l y  along t h e  coas t l i ne  a re  common, excluding the  Burgoyne 

Bay area. The few spr ings  on record feed l o c a l  creeks which a r e  i n  t u r n  

u t i l i z e d  as water  suppl ies .  During t h e  winter  months discharge would reach 

a maximum and runoff  i n  t h e  mountainous reaches would be high,  depending on 

percentage of p r e c i p i t a t i o n  f a l l i n g  as snow and being temporarily r e t a ined  

i n  snowfields.  

q u a l i t y  t o  be moderately hard and low in.-dissolved s o l i d s .  

This is  due pr imar i ly  t o  mountainous t e r r a i n ,  where c l i f f s  reaching 

One complete chemical ana lys i s  i s  ava i l ab le  showing water 

5.4 Fulford Harbour Region 

Area - 9.64 sq.mi. 
Dr i l l ed  wel l s  - 5 
Dug we 11s - 23 
Springs - 19 

A t  p resent  approximately 90% of  groundwater usage i s  ex t r ac t ed  from 

shallow dug wells o r  sp r ing  discharge e i t h e r  from unconsolidated depos i t s  

o r  f r ac tu red  bedrock. A l i n e  of  spr ings  along the  south s i d e  of  an outcrop 

of  granodior i te  nor th  of  Fulford Harbour provides for flow o f  Fulford Creek 

during the  d r i e r  summer months. Numerous minor creeks a r e  spr ing-fed and 

i n  t u r n ,  these  creeks a r e  used f o r  both domestic and i r r i g a t i o n  purposes. 

Information on d r i l l e d  wel l s  i s  scarce ,  as only 5 d r i l l  logs are present ly  

ava i l ab le  and t h e s e  a r e  lacking d e t a i l .  

feet r epor t s  a y i e l d  of % gpm from f rac tu red  s h a l e ,  while another ,  r e l a t i v e l y  

shallow d r i l l e d  w e l l  has  no log ava i l ab le ,  bu t  can be assumed t o  be bottomed 

i n  unconsolidated material. Fourteen complete water chemistry ana lys i s  are 

ava i l ab le ;  however, a l l  chemistry i s  from shallow dug wells and spr ings ,  

except one shallow d r i l l e d  well. 

q u a l i t y  groundwater, most being calcium bicarbonate waters, varying i n  hardness 

One wel l  d r i l l e d  t o  a depth o f  310 

A l l  t h e  samples analysed show a good 



. 

- 8  - 

0 
from s o f t  (31-60 ppm) t o  medium-hard (61-120 ppm) and r e l a t i v e l y  low i n  

t o t a l  dissolved s o l i d s  (40-220 ppm). 

5.5 Stowell and Weston Lakes Repion 

Area - 4.71 Sq.mi. 

Dug we 11s - 8  
Springs - 6  

Dr i l l ed  wells - 31 

Bedrock a t  the  sur face  o r  nea r  sur face  i s  common i n  t h i s  watershed. 

A l l  d r i l l e d  wells r epor t  f r ac tu red  g r a i i t e  o r  granodior i te  as the  p r i n c i p a l  

water-bearing material with numerous moderate domestic y i e lds  reported.  

Water q u a l i t y  i s  genera l ly  moderately hard and low i n = t o t a l  d i sso lved  s o l i d s .  

One wel l ,  d r i l l e d  t o  a depth o f  190 f e e t ,  r epor t s  hardness and T.D.S. readings 

of 200 and 221 r e spec t ive ly ,  which are s i g n i f i c a n t l y  higher  values  than those  

from shallow wel l s .  

a deeper flow system. 

i s  unknown along c o a s t a l  a reas .  

This devia t ion  may be a t t r i b u t e d  t o  the  water coming from 

Present knowledge of  water q u a l i t y  from d r i l l e d  wells 

5.6 King Road Region 

Area - 1.40 sq.mi. 
Dr i l l ed  wells - 13 
Dug wel l s  - 4  ' 

Springs - 5  

The majori ty  of  d r i l l e d  wel l s  a r e  s i t e d  t o  t h e  south i n  low ly ing  

a reas  along the  south coast .  

f rac tured  g ran i t e  underlying a t h i n  veneer of  c lay  and rocks. 

analyses  are ava i l ab le  showing moderately s o f t  water, low i n  dissolved s o l i d s  

i n  a sample from a spr ing ,  while higher  values are recorded i n  a d r i l l e d  bed- 

rock wel l .  A number of  d r i l l e d  wel l s  are bottomed below sea  l eve l  i n  w e l l -  

f r ac tu red  g ran i t e ,  subjec t ing  wel l s  t o  poss ib l e  i n t r u s i o n  of sea water,  should 

overpumping occur. No water chemistry analyses  from these  wells are p resen t ly  

ava i l ab le .  

Moderate domestic y i e lds  are repor ted  from well- 

Two chemical 
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5.7 Eieanor Point  Reeion 

A r e  a - 1.27 Sq.mi. 
Dr i l l ed  wel l s  - 11 
Dug wells  - 2  
Springs - 1  

Shallow depths t o  bedrock a r e  again i n d i c a t i v e  of  t h i s  watershed, 

with some exce l l en t  domestic y i e l d s  reported from d r i l l e d  wel ls .  The p r i n c i -  

p a l  aqu i f e r  i s  wel l - f rac tured  g ran i t e ,  h d z i n t r u s i o n  of sea water could occur 

depending on development. 

ava i l ab le  showing a hard (192 ppm) water,  r e l a t i v e l y  low i n  T.D.S. (216). 

This wel l  i s  d r i l l e d  t o  a depth of  130 feet and s i t u a t e d  south of  Beaver Poifit 

Road, at an e l eva t ion  of  between 75 and 100 f e e t  above s e a  l e v e l .  The 

ana lys i s  shows no appreciable  ch lor ides  were present  i n  t h e  sample at time 

of sampling. 

One complete chemistry ana lys i s  i s  p re sen t ly  

5 .8  Cusheon Cove Region 

Area - 1.33 sq.mi. 

Dug wel l s  - 2  
Springs - 2  

Dri l l ed  wel l s  - 5 

O f  t he  few well and sp r ing  logs ,on f i l e ,  on1 a few a r e  d 

and these  show shallow depths t o  bedrock, f r ac tu red  g r a n i t e  being 

s c r i p t i v e  

the  p r inc ipa l  

bedrock aqu i f e r .  

and are located in land  a t  higher  e leva t ions  making sea water i n t r u s i o n  remote. 

Two wel l s  o f  i n t e r e s t  are a r t e s i a n  flowing wells loca ted  no r theas t  of  

Lake Weston, d r i l l e d  t o  depths o f  130 and 140 feet, from an e l eva t ion  of +400 

f e e t  and repor ted  t o  supply adequate requirements f o r  t h e  YWCA. 

The d r i l l e d  wells on record show moderate domestic y i e l d s  

Recharge t o  

these  wel ls  i s  probably suppl ied from higher  e l eva t ions  t o  t h e  northwest wi;th. 

t h e  wel l s  i n t e rcep t ing  a flow system p r i o r  t o  discharge downslope. 

no wel l  log information i s  ava i l ab le  f o r  e i t h e r  of  t hese  wells a t  t h i s  t i m e .  

F ie ld  chemistry shows the  conduct ivi ty  t o  range between 300 and 315 micromhos/cm, 

ind ica t ing  a low minera l iza t ion  ( t o t a l  dissolved s o l i d s ) .  Only one complete 

Unfortunately,  
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0 chemical ana lys i s  i s  ava i l ab le  showing t h e  water t o  be moderately hard,  and 

low i n  T.D.S. 

an occasional  r epor t  of  a hydrogen sulphide smell, noted i n  a few shallow dug 

wells. 

No o the r  hydrochemical d a t a  i s  p resen t ly  ava i l ab le  o the r  than 

5.9 Beaver Point Region 

Area - 1.20 sq.mi: 
Dr i l led  wel l s  - 3 
Dug wel l s  - 1  
Springs - 1  

O f  t h e  f e w  wel l s  p re sen t ly  on f i l e ,  a l l  are centered around Beaver 

Point Road. D r i l l  logs  show shallow depths t o  bedrock. Moderate domestic 

y i e l d s  a r e  ex t r ac t ed  from wel l - f rac tured  g r a n i t e  aqu i f e r s .  

d a t a  shows a moderately hard (149-167 ppm) water low i n  t o t a l  d i sso lved  

s o l i d s  (181-198 ppm). 

Hydrochemical 

5.10 Lake Maxwell Region 

Area - 4.20 sq.mi. 
Dr i l l ed  wel ls  - 5 
Dug wel l s  - 3  
Springs --:2 

This watershed i s  r e l a t i v e l y  undeveloped due mainly t o  mountainous 

t e r r a i n  prohibkt ing extensive development of  groundwater resources .  

s i v e  w e l l  and chemistry t e s t s  have, however, been conducted on a well s i t u a t e d  

approximately 20 feet from t h e  ocean at the  base of a s t e e p  h i l l .  This well 

was d r i l l e d  t o  a depth of  180 f e e t  and pumped f o r  acscheduled time. Tests 

showed sea water i n t r u s i o n  occurred while pumping and t h e  pumping rate was 

the re fo re  reducedis ignif icant2y.  

Chemical ana lys i s  o f  t h e  sp r ing  water in land  has shown water t o  be of good 

q u a l i t y ,  low i n  both hardness and T.D.S. 

and cons i s t ing  of  sha le s ,  sandstones and g ran i t e s .  

Exten- 

This wel l  was eventua l ly  abandoned and capped. 

Bedrock i s  nea r  sur face ,  wel l - f rac tured  
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5.11 c ‘usheon Lake Region 

A r e  a - 4.36 sq.mi. 
Dr i l l ed  wells - 8 
Dug wells - 3  
Springs - 2  

Groundwater development i s  r e s t r i c t e d  t o  topograhica l ly  low regions 

with t h e  majori ty  of  d r i l l e d  wells r epor t ing  y i e lds  of between 1 and 4 g p m .  

Some shallow dug wells s i t u a t e d  a t  higher  e l eva t ions ,  and r epor t ing  very - 

adequate y i e l d s ,  i n t e r s e c t  s u r f i c i a l  flow systems p r io r  t o  discharge a t  

lower e leva t ions .  Deeper d r i l l e d  wel l s  a t  lower e l eva t ions  r epor t  moderate 

domestic y i e lds .  

and g ran i t e .  

and r e l a t i v e l y  low i n  T.D.S. 

Bedrock i s  near  sur face  and cons i s t ing  of sha le s ,  sandstones:  

Four chemistry analyses show groundwater t o  be moderately hard 

5.12 Booth Bay Region 

Are a - 3.43 sq.mi. 
Dr i l l ed  wel ls  - 32 
Dug we 1 Is - 12 
Springs - 5  

Groundwater development at present  appears t o  be confined t o  low ly ing  

areas around and t o  t h e  no r th  of  Booth I n l e t .  

coas t a l  and areas nor th  o f  Booth Bay i s  f r ac tu red  and broken sha le  over la in  

by a t h i n  veneer of c lay  o r  hardpan. 

wells are s i t e d  i n  t h e  v i c i n i t y  o f  lower Ganges Road from unconsolidated 

deposi ts .  The p o t e n t i a l  of  t h i s  aqui’fer may be l imi ted ;  however, as t h e  aqui’fer 

is  well-mixed with c lays  and hardpan, i t  does not  appear t o  be extensive.  

good representa t ion  of groundwater q u a l i t y  is  ava i l ab le  within t h i s  watershed, 

as 1 4  chemical analyses a r e - a v a i l a b l e  from d r i l l e d  and shal1ow:dug wells. The 

majori ty  o f  ana lys i s  show a s o f t  t o  medium-hard water r e l a t i v e l y  low i n  T.D.S.; 

however, one wel l ,  d r i l l e d  t o  a depth of 150 f e e t  and s i t e d  q u i t e  far  in l and  

south o f  Rainbow Road, reported very high T.D.S. (3189.81) and ch lor ide  

(1433.00) values.  A f i e l d  test  was a l s o  performed on t h i s  w e l l  i n  Ju ly ,  1973 

The p r i n c i p a l  aqu i f e r  along 

Some good domestic a r t e s i a n  flowing 

A 
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and o o r t e d  a conduct ivi ty  of  6000 micromhos/cm. As previously s t a t e d ,  t h i s  

may be due t o  poss ib le  extension o f  s a l i n e  groundwaters t h a t  occur south of  

St. Mary Lake, r a t h e r  than  as a r e s u l t  of  s ea  water i n t r u s i o n .  Dr i l led  wel l s  

s i t e d  around and t o  the  north of  Booth I n l e t  have a l s o  reported some high 

f i e l d  conduct iv i t ies ,  while examination o f  water q u a l i t y  from t h e  shallow dug 

wel ls  shows t h e  water t o  be o f  good q u a l i t y  and q u i t e  s u i t a b l e  f o r  domestic 

use.  

5.13 Gancres- Harbour Repion 

A r e  a - 7.14 sq.mi.  
Dr i l led  wel l s  - 156 
Dug wel ls  - 39 
Springs - 8  

A l a rge  percentage o f  t he  t o t a l  w e l l  logs p l o t t e d  t o  da te  a r e  s i t e d  

within the  boundaries o f  t he  Ganges Harbour Region. From Table 2, it i s  

noted t h a t  t h e  percentage o f  ac tua l  groundwater usage versus p o t e n t i a l  recharge 

t o  groundwater suppl ies  i s  24 percent .  

i n  t h i s  a r ea  i s  suggested by the  number of  w e l l s ,  some o f  t he  wells have been 

abandoned l o c a l l y  following implementation of  a water supply system based on 

Although moderate use of  groundwater 

a su r face  water source.  

While occasional overburden thickness i n  excess of  40 f e e t  has been 

recorded, overburden thickness  i s  genera l ly  less than  15 f e e t .  The maximum 

overburden thickness  is recorded a s  96 feet e a s t  of  Walter Bay near  t h e  coast  

and cons i s t s  of  f i n e  sand underlying c lay  and hardpan. 

Groundwater y i e l d s  range from 10 ga l lons  pe r  hour t o  20 gal lons pe r  

minute with the  majori ty  of  d r i l l e d  wells s i t u a t e d  around coas t a l  a reas  

surrounding Captain Passage and Ganges Harbour. The p r i n c i p a l  aqu i f e r  i s  well- 

f r ac tu red  sha le  o r  sandstone underlying c lay  and till, while a few wells 

r epor t  moderate domestic y i e lds  from f i n e  sands a t  shallow depths.  From t h e  

13 complete chemical analyses ava i l ab le  t o  da te ,  water q u a l i t y  i s  genera l ly  

medium-hard and moderately high i n  dissolved s o l i d s .  

s o l i d s  have, however, been recorded from--a number of  wells along Long Harbour- 

Vesuvi-us Bay Road towards Welbury Point .  Considerable groundwater development 

Very high dissolved 
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has e r r e d  throughout t h i s  a r ea  5ncreasing the  p robab i l i t y  o f  s ea  water 

encroachment with t i m e  from d r i l l e d  wel l s  bottomed below sea  l e v e l .  

5.14 Sco t t  Point  Region 

Area - 0.12  sq.mi. 
Dr i l l ed  wel l s  - 8 
Dug wells - -  
Springs - -  

A review of  d r i l l  logs  on f i l e  show bedrock t o  be a t  o r  near su r face  

and comprised p r i n c i p a l l y  of c lose ly  packed and well-cemented sandstone with 

some sha le  in te rbeds .  

permeabi l i ty  with movement of  groundwater r e s t r i c t e d  t o  secondary s t r u c t u r e s  

such as bedding planes,  j o i n t s ,  f a u l t s  and f r a c t u r e s .  Well records show the  

producing wel l s  t o  encounter one o r  more minor f r a c t u r e  zones a t  no common 

depth.  

s u l a  i s  150 f e e t .  

bottomed near  o r  below sea  l e v e l .  

1 and 10 gpm. 

These formations are charac te r ized  by low poros i ty  and 

The average d r i l l e d  depth of  wel l s  on record i n  the  S c o t t  Point  Penin- 

Depths range from 79 t o  245 f e e t  and a l l  a r e  apparent ly  

Reported groundwater y i e l d s  range between 

Sea water i n t r u s i o n  i s  very ev ident  throughout the  S c o t t  Point  

Peninsula,  p a r t i c u l a r l y  near  t he  southeas t  end of  t he  po in t  where high 

ch lor ide  l eve l s  have been recorded. This ch lor ide  Concentration ind ica t e s  

a l imi t ed  f r e sh  water supply i s  ava i l ab le  while f r e sh  water recharge appears 

l imi t ed  t o  the  catchment a r e a  ava i l ab le  on the  Peninsula.  From Table 2 ,  it 

can be noted t h a t  the  percentage o f  ac tua l  groundwater usage versus est imated 

ava i l ab le  groundwater i n  s torage  i s  a s i g n i f i c a n t l y  high 79.7 percent .  
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5.15 S t .  Mary Lake Region 

Area - 4 .44  sq.mi. 

Dug we 11s - 5  
Springs - 4  

Dri l led  wells - 32 

A review of  d r i l l  logs on f i l e  has shown t h e  average depth of  c lays  

and grave l ly  c lays  overlying bedrock t o  be 11.5 f e e t  with t h e  maximum recorded 

depth of  overburden as 36 f e e t .  Bedrock i s  comprised p r i n c i p a l l y  o f  sandstone 

and sha les .  

es t imated y i e l d s  range from 7 gph t o  12  gpm. 

Tota l  depths of d r i l l e d  wel l s  range between 28 and 265 feet and 

Groundwater usage appears 

l a r g e l y  confined t o  a reas  adjacent  t o  Lang's Road t o  t h e  nor th  and along North 

End Road on the  east s i d e  of  S t .  Mary Lake. 

Sea water i n t r u s i o n  i s  apparent near  Parameter Point t o  t h e  west of 

S t .  Mary Lake as well as i n  a reas  along North End Road. The high s a l i n i t y  

noted i n  some wells along North End Road may, however, be d i r e c t l y  a t t r i b u t e d  

t o  t h e  d i s t r i b u t i o n  of s a l i n e  groundwater d i r e c t l y  no r th  of S t .  Mary Lake, one 

mile west of  Fernwood Point.  

at the  r a t e  of  approximately 2 g p m  through near  v e r t i c a l  dipping shaley sand- 

s tones  t h a t  appear t o  occupy a major t ransverse  f a u l t  (Halstead, 1967). 

Springs a t  t h i s  l o c a l i t y  discharge s a l t y  water 

O f  t h e  13 complete chemistry aiialyses obtained t o  da t e ,  t h e  majori ty  

of samples submitted have been from wells located between S t .  Mary Lake and 

North End Road. 

t o  be considerably good with t h e  majori ty  of samples having T.D.S. values  

under 300. 

however, t h i s  may be a t t r i b u t e d  t o  r a t e  of  l o c a l  pumping. Many previous wel l  

u se r s  a r e  now drawing water from S t .  Mary Lake. One well of  i n t e r e s t  d r i l l e d  

i n  1970 and t e s t e d  i n  January,  1971 reported a ch lor ide .conten t  o f  1,500 ppm. 

This well was again sampled i n  Ju ly ,  1973 and August, 1975 r epor t ing  T.D.S. 

readings of  695 and 281 r e spec t ive ly ,  with very low chlor ide  values  noted f o r  

t h e  August, 1975 sampling. Water q u a l i t y  has improved dramat ica l ly  i n  t h i s  

wel l  and va r i e s  d i r e c t l y  with r a t e  of pumping. 

A review of  these  chemical analyses  has shown water q u a l i t y  

Di s t inc t  changes i n  water q u a l i t y  have been noted i n  some wel l s ;  
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5.16 c ong Harbour Region 

Are a - 2.47 sq.mi. 
Dr i l l ed  wel l s  - 16 
Dug w e  11s - 6  
Springs - 2  

This region i s  again t y p i c a l  of  shallow overburden cons i s t ing  of c lays  

and hardpan averaging 12% f e e t  i n  th ickness  overlying bedrock. 

aqu i f e r  i s  reported as broken o r  f r ac tu red  sandstone and sha le s .  

d r i l l e d  wel l s  are s i t e d  in land ,  poss ib ly  in t e rcep t ing  groundwater movement 

from an abundance of  sp r ing  a c t i v i t y  i n  t h e  a rea .  

development i s ,  however, confined t o  areas surrounding t h e  Long Harbour coas t  

and deeper wel l s  a r e  subjec t  t o  s e a  water i n t rus ion .  

s i t t m t e d v e r y  nea r  t h e  Long Harbour coas t  and d r i l l e d  i n  1953 repor ted  a 

p o t e n t i a l  y i e l d  of  50 gpm. 

t y p i c a l  of t h e  average reported y i e l d .  

t h i s  wel l  i s  not  known and no water chemistry i s  ava i l ab le  a t  t h i s  time. Dr i l l ed  

wells range i n  depth between 30 and 300 feet with t h e  majori ty  of wells r epor t ing  

moderate domestic y i e l d s  between 1 and 2 gpm. 

The p r i n c i p a l  

A few 

The major i ty  o f  groundwater 

One w e l l  (XT-Yll #7) 

This y i e l d  i s ,  however, very quest ionable  and not  

Unfortunately,  t h e  cur ren t  s t a t u s  of 

Water q u a l i t y  i s  genera l ly  s o f t  t o  moderately hard and moderately low 

i n  T.D.S. 

unfor tuna te ly  taken from a l l  shallow wells .  

d i f f e r e n t  i n  deep wells nea r  the  coas t l i ne  which are completed below sea  l eve l .  

Only 8 complete chemistry analyses are ava i l ab le  and samples were 

Water q u a l i t y  may be d i s t i n c t l y  

5.17 Trincomali Region 

Are a - 5 sq.mi. 

Springs - 10 

Dr i l l ed  wells - 70 
Dug w e  11s - 18 

This region i s  extensive and includes the  t o t a l  northern c o a s t l i n e  

of  Sa l t sp r ing  I s l and  with t h e  majori ty  o f  groundwater usage confined t o  areas 

northwest of  Walker Hook. 

resources  southeas t  of  Walker Hook; however, runoff would be s i g n i f i c a n t l y  grea t  

No information i s  cu r ren t ly  ava i l ab le  on groundwater 
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0 along t h i s  region. Overburden depth v a r i e s  considerably throughout t h i s  

watershed from very shallow t o  i n  excess of  100 f e e t  i n  t h e  Fernwood SprTngs 

area. 

with sha le  in te rbeds .  

between 1 and 3 gpm with a few p o t e n t i a l  y i e l d s  reported between 5 and 15 

a m -  

The p r i n c i p a l  aqu i f e r  i s  reported as broken o r  f r ac tu red  sandstone 

A l a rge  majori ty  of wells r epor t  domestic y i e l d s  of 

A good representa t ion  of water q u a l i t y  i s  ava i l ab le  with 28 wel l s  

sampled f o r  complete water chemistry ana lys i s .  

s ec t ion  of  wells and spr ings  varying i n  loca t ion  and depth. 

Springs and seeps are located 6n farm proper ty  owned by the  Harkema family 

a t  the  nor theas te rn  end of  Sa l t sp r ing  I s l and .  

migrating l o c a l l y ,  as t h e  seeps,  discharging h ighly  concentrated b r i n e s ,  tend 

t o  flow f o r  a number o f  years ,  then t h e  vents  appear t o  plug up from a 

buildup of  p r e c i p i t a t e d  salts with subsequent ceasing o f  flow. 

pressure  then bu i lds  up t o  start another  seep i n  a new loca t ion .  

These cover a good c ross  

The Fernwood 

These seeps appear t o  be 

The hydraul ic  

5.18 Houston Region 

A r e  a - 2 .22  sq.mi. 
Dr i l l ed  w e l l s  - 34 
Dug we 11s - 2  
Springs - 2  

The average th ickness  o f  overburden has been determined as 9% f ee t  

cons i s t ing  of  c lays  and hardpan overlying bedrock. 

s tone  with sha le  in te rbeds  and somecconglomerate present .  

a r e  highly indurated exh ib i t i ng  few f r ac tu res .  

t o  c o a s t a l  a reas  west of  Sunset Drive, with most wells r epor t ing  ygelds o f  

between 1 and 2 g p m ,  and a f e w  r epor t ing  y i e l d s  of  up t o  1 2  gpm. 
these  wells appear t o  be bottomed near  o r  below sea l e v e l  e l eva t ion  and may 

be subjec t  t o  sea water i n t r u s i o n  i n  t ime. 

as water suppl ies  a r e  now abandoned f o r  one reason o r  another.  

have a l s o  been encountered. Some flowing a r t e s i a n  wells are noted along the  

northern por t ion  of  t h i s  watershed towards Southey Bay r epor t ing  flows of up 

Bedrock c o n s i s t s  of  sand- 

These formations 

Groundwater usage i s  confined 

Most of 

Numerous wells prev ious ly  u t i l i z e d  

Some dry holes  
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0 
t o  1 2  gpm. Un.fiortunately, no water chemistry i s  cu r ren t ly  ava i l ab le  from 
these  wel ls .  Sea water i n t rus ion  is  apparent i n  r e l a t i v e l y  shallow w e l l s  

adjacent  t o  Southey Bay and no r th  of:..the flowing a r t e s i a n  wel ls .  

6. HYDROCHEMICAL DATA 

A t  p resent  the  Groundwater Sect ion has on f i l e  approximately 130 

complete chemical analyses  co l l ec t ed  from wel l s  and spr ings  throughout the  

i s l a n d .  

except i n  s p e c i f i c  regions i n  t h e  northern por t ion  of  the  i s l a n d  where sea  

water encroachment has occurred (Scot t  Poin t ,  Southey Point and Erksine Point)  

o r  where loca l  s a l i n e  spr ings  (southeast  of  S t .  Mary Lake, and t h e  Fernwood 

area)  have a f f e c t e d  water q u a l i t y  (Figure 7 ) .  

Water q u a l i t y  i s  genera l ly  o f  a benign q u a l i t y  thxoughout t h e  i s l a n d ,  

A d i scuss ion  on t h e  ex ten t  and wide range of  t o t a l  d i sso lved  s o l i d s  

(T.D.S.) i n  groundwater throughout Sa l t sp r ing  I s land  i s  shown i n  Figures 

2 ,  3 and 4 .  Qual i t a t ive  s t u d i e s  were c o n d ~ c t e d  by groundwater personnel 

during the  summer of 1973 and T.D.S. values  have been obtained e i t h e r  from 

complete water chemistry ana lys i s  o r  from f i e l d  t e s t s .  

t abu la t ed ,  mapped and discussed by M r .  Heisterman of t h e  Groundwater Sect ion 

i n  1973. 

t h i s  study. 

These were later 

Presenta t ion  here  i s  i n  p a r t  d i r e c t  ex t r ac t ions  from h i s  notes  on 

T.D.S. values  have been mapped f o r  t h ree  separa te  depth zones (0-50 

f e e t ,  50-150 f e e t ,  150-300 f e e t )  and a discussion on f indings f o r  each zone 

i s  as fol lows:  

Figure 2 (0- t o  50-foot depth zone) 

T.D.S. values  i n  t h i s  zone range from 48 t o  77,200 ppm, with the  

Areas of higher  major i ty  of samples taken showing values begow 400 ppm. 

s a l i n e  concentrat ion occur southeast  o f  S t .  Mary Lake and i n  t h e  Fernwood 

area. Due t o  e l eva t ion  d i f f e rences ,  t hese  waters are not  bel ieved t o  be a 

r e s u l t  of._'sea water encroachment , but r a t h e r  a r e s u l t  o f  i o c a l  geology, 
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where a u l t s  and f r a c t u r e s ,  perhaps ac t ing  as condui ts ,  car ry  non-potable 

b r ines  from deep bedrock sources.  

shallow depth zone i n  the  S c o t t  Point  and Long Harbour areas. 

encroachment is , .however ,  a problem i n  these  regions with water q u a l i t y  

varying from day t o  day, i n d i c a t i n g  movement of  sea water through t h e  aqu i f e r s  

and cont ro l led  by loca l  pumping r a t e s  and loca l  recharge.  

T.D.S. values throughout t h e  southern por t ion  o f  the  i s l a n d  a r e  reported less 

than 200 ppm. This may be a t t r i b u t e d ,  i n  p a r t ,  t o  t h e  geologic environment 

with an abundance of  igneous rock i n  t h i s  region,  i n  con t r a s t  t o  t h e  sedimen- 

t a r y  rocks noted t o  the  north.  

lower T.D.S. values  than those i n  va l l ey  regions.  

Water q u a l i t y  i s  genera l ly  good a t  t h i s  

Sea water 

In  most cases ,  

Waters at higher  e leva t ion  genera l ly  have 

Figure 3 (50- t o  150-foot depth zone) 

Generally,  water q u a l i t y  a t  t h i s  depth zone i s  benign except i n  t h e  

two s a l i n e  sp r ing  regions (Fernwood area and southeas t  o f  S t .  Mary Lake) and 

i n  the  Ganges-Booth Bay area. S l i g h t l y  more f r e sh  water may be found i n  t h e  

Fernwood a rea  a t  t h i s  depth,  bu t  q u a l i t y  would s t i l l  be poor. 

S t .  Mary Lake, T.D.S. values  are found t o  be s l i g h t l y  g r e a t e r  than i n  t h e  

shallow depth zone. Because of  r e l a t i v e l y  low e leva t ion  and surrounding 

h i l l s ,  promoting considerable  upward groundwater movement, t he  Ganges-Booth 

Bay areas r epor t  T.D.S. values  i n  excess of  800 ppm. 

Harbour areas have genera l ly  low T.D.S. values except those wel l s  subjec t  

t o  s e a  water encroachment i n  coas t a l  regions.  T.D.S. values a r e  genera l ly  low 

i n  t h e  southern por t ion  of t h e  i s l a n d ,  t h e  lowest values again found i n  areas 

of  higher  elevation. '  

South of  

The S c o t t  Point-Long 

Figure 4 (150- t o  300-foot depth zone) 

As expected, T.D.S. values  i n  t h i s  depth zone are s l i g h t l y  higher  than 

those o f  shallow depths. 

and da ta  is  the re fo re  l imi ted  t o  i n t e r p r e t a t i o n .  

T.D.S. values are encountered, perhaps d i r e c t l y  inf luenced by deep s a l i n e  ground- 

waters which are moving t o  t h e  sur face  along f a u l t s ,  f r ac tu re s  o r  bedding 

There are, however, no t  many deep wells on t h e  i s l a n d  

East of S t .  Mary Lake high 
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p l a n a  The a r e a  south o f  S t .  Mary Lake i s  similar t o  the  50- t o  150-foot 

depth zone, the  major d i f fe rence  being t h e  apparent spreading of  t h e  s a l i n e  

zone from the  Ganges-Booth Bay a rea  towards the  southern s a l i n e  sp r ing  

loca ted  southeas t  of S t .  Mary Lake. 

could be encountered a t  t h i s  depth zone i n  the  S c o t t  Point-Long Harbour a reas ,  

e spec ia l ly  along coas ta l  regions where s e a  water encroachment i s  a problem. 

The Fulford Harbour a rea  appears t o  have high T.D.S. values and sea water 

encroachment i s  apparent i n  the  Beaver Point a r ea  i n  deeper w e l l s .  

I t  i s  assumed t h a t  high T.D.S. values 

During the  summer of 1973, t he  Ecology Division of t h e  Water Inves t i -  

gat ions Branch was a s s i s t e d  by the  Groundwater Sec t ion  i n  a sampling program 

of  S t .  Mary, Cusheon, Weston and Maxwell Lakes as p a r t  of  groundwater i nves t -  

i ga t ions  on Sa l t sp r ing  I s land .  

t hese  lakes  and submitted f o r  complete chemical ana lys i s .  

Control Branch a r e  cu r ren t ly  monitoring the  major lakes  on Sa l t sp r ing  I s land  

and r epor t s  on t h e i r  f indings a r e  ava i l ab le .  

Approximately 40 samples were obtained from 

The Po l lu t ion  

I 
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7. C dl I CLUSIONS 

(a) Groundwater throughout Sa l t sp r ing  I s land  i s  genera l ly  of  a benign 

na ture  excepting i n  a reas  ly ing  i n  proximity t o  t h e  two s a l i n e  spr ing  regions 

and where groundwater development nea r  some coas t a l  a reas  has r e s u l t e d  i n  

sea  water in t rus ion .  

(b) Present knowledge has shown groundwater t o  be o f  supe r io r  q u a l i t y  

throughout t h e  southern por t ion  of Sa l t sp r ing  I s land .  

(c) Observation o f  water q u a l i t y  changes i n  some wells  has shown t h e  

f r ac tu red  and broken na ture  of some bedrocks p roh ib i t  - ; development o f  ground- 

water near  many c o a s t a l  regions.  

(d) Areas where sea water i n t r u s i o n  has occurred a r e  S c o t t  Poin t ,  Southey 

Poin t ,  Beaver Poin t  and Erskine Poin t .  

( e )  The majori ty  of  water;wells on the  i s l a n d  r epor t  moderate domestic 

y i e lds  of  between 1 and 5 gpm with t h e  h ighes t  recorded y i e l d  reported as 

50 gpm. 

( f )  Approximately 60 percent  of groundwater u t i l i z e d  i s  from d r i l l e d  

wells with t h e  p r i n c i p a l  aqu i f e r  repor ted  as f r ac tu red  sha le s  and sandstones.  

(g) Bedrock wells range i n  depth from near  sur face  t o  500 feet. 

8. RECOMMENDATIONS 

Where placement of  a wel l  near  t h e  coast  has become necessary because 

of a c c e s s i b i l i t y ,  l o c a l  topography and e f f e c t i v e  recharge t o  t h e  aqu i f e r ,  

ca re fu l  considerat ion should be given p r i o r  t o  cons t ruc t ion  t o  t h e  na tu re  o f  

t h e  f r ac tu res  i n  the  reg ion ,  and t h e  e f f e c t s  of- long-term pumping. 

No observation wel l s  a r e  p re sen t ly  located on S a l t s p r i n g  I s land ,  and 

some at tempts  should be made t o  loca te  s u i t a b l e  wells i n  s t r a t e g i c  loca t ions  

where de t a i l ed  d r i l l  logs a r e  ava i l ab le  and where wells have been abandoned 

due t o  poor water qua l i t y .  Water l eve l  f l uc tua t ions  could the re fo re  be 
. -. 

A -  1 -  
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m o n i e d  on a r egu la r  d a i l y  b a s i s  t o  observe and c o r r e l a t e  r a t e  and p a t t e r n  

of  water l e v e l  f l u c t u a t i o n  with p r e c i p i t a t i o n ,  adjacent pumping, e t c .  

There,are  numerous p o t e n t i a l  observat ion wells s i t e s  s i t u a t e d  through- 

These wel l s  have been e i t h e r  abandoned (not  i n  use) out the  Ganges Watershed. 

o r  may be abandoned due t o  poor water q u a l i t y .  The wells a r e  a l l  d r i l l e d  and 

completed i n t o  bedrock ranging i n  depth from 75 f e e t  t o  320 f e e t .  

major i ty  of  these  wells have very d e t a i l e d  d r i l l  log information and could be 

e a s i l y  loca ted  i n  the  f i e l d .  

The 

Due t o  t h e  l imi ted  catchment area and ava i l ab le  f reshwater  recharge 

t o  t h e  Sco t t  Point  Peninsula and numerous r epor t s  o f  s ea  water i n t rus ion ,  

f u r t h e r  groundwater development i n  t h i s  a r e a  is  no t  recommended. 

Although extensive water sampling has been done on S a l t s p r i n g  I s land ,  

a l a rge  percentage of samples co l l ec t ed  have been obtained from shallow dug 

wel l s  sub jec t  t o  su r face  runoff .  

program should be undertaken concentrat ing on sampling of--the deeper d r i l l e d  

wel ls  throughout Sa l t sp r ing  I s land ,  and e spec ia l ly  those  wel ls  sub jec t  t o  

q u a l i t y  change. 

o f  the  s a l i n e  spr ings  a t  Fernwood and a rea  southeast  o f  S t .  Mary Lake t o  

de l inea te  the  na ture  o f  groundwater movement i n  these areas. This information 

would be of  value i n  understanding groundwater flow systems i n  the  Gulf I s lands  

In the  fu tu re ,  a more s e l e c t i v e  sampling 

Consideration might be given t o  some na tu ra l  i so tope  analyses 
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About 130 sanples have  been taken and annlgsed f o r  major chemical 
c o m t i t u e n t s .  
order. Another 40 samples have been taltrn from thc  main l a k e s  as 

prosentlg unlocated and unplotted. I 

These ~ n a l y s e s  have been tabulated and prerrenLed i n  

w e l l  b , 
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s t i t u e n t s  exc lud ing  potassium and sol iuni ,  however an approximzt ion  
was obta ined  f o r  t hesc  two c o n s t i t u e n t s  5y means of an i o n i c  
balanco, with t h e  o t h c r  major ions  analgsod. 

Miscollaneous intcrnnl tnemorm6a, notes, reports d c a l l n g  with 
grouadwatci* p r o b l e m  i l l  s p e c i f i c  nreas  of Sz l t sp r ing  I s l a m 1  a r e  on 
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.I TABLE 2 - OUANTATIVE ESTIMATES OF PRESENT GROUNDWATER USE BASED ON AVAILABLE STORAGE 

Note: Table based on number of  wells within Groundwater Region 

Estimated Estimated E s t .  groundwater 
groundwater y i e ld  i n  usage i n  gal lons Estimated Groundwater Act ua 1 
i n  s torage recov. Wells i n  gpm usage based on 500 gpd ava i lab le  recharge usage usage vs. 

Groundwater Area by mining Groundwater (500 gpd. pe r  well t o  groundwater vs  ava i lab le  groundwater 
Re g i  on i n  Acres (200 f t .  aqui fe r  depth) Region per  well) (100 days pumping) from precip.  USgal recharge (%) i n  s torage  (%) 

216.5 x lo6 159.49 5 1 .74  . 1  .5 1. 

2. 

M u s  grave 

W. Fulford 
Harbour 

Burgoyne Bay 

Ful f ord 
Harbour 

Stowell  G 
Weston Lake 

King Road 

E leanor Point 

Cusheon Cove 

Beaver Point 

Lake Maxwell 

CFheon Lake 

Booth Bay 

Ganges 
Harbour 

Scot t  Point  

S t .  Mary Lake 

Long Harbour 

Trincoma li 
Channe 1 

Houston 

7974.46 

52.8: :~ lo6 
72.8 x lo6 

1947.71 

2683.52 

38.95 

53.67 

31 

3 

10.75 

1.04 

2 

.3  

11.80 

.85 1.5 x 105 3. 

4. 

5. 

2.35 x lo6 167.5 x lo6  47 16.32 1 5.8 6168.13 123.36 

2.25 x lo6 

1.1 x 106 

7 x 105 

81.8 x 106 

24.4 x lo6 

23.0 x lo6 
20.8 x lo6  
72.9 x lo6 
75.8 x lo6 
59.6 x lo6 

22.0 x 106 

3013.76 

897.28 

811.84 

848.96 

768.00 

2688.00 

2792.70 

2195.20 

60.28 

17.95 

16.24 

16.98 

15.36 

53.76 

55.85 

43.90 

45 

22 

14 

9 

5 

8 

14 

45 

15.62 

7.64 

4.86 

3.12 

1.74 

2.78 

11.86 

15.62 

3 

4 

3 

2 

.1 

.5 

.9 

, 

4 

11.4 

17 

1 3 . 2  

8.13 

5 .O 

2.3 

3.8 

15.7 

6. 

7. 
4.5 lo5 
2.5 105 

4 105 

7 105 

2.25 x 106 

8. 

9. 

10. 

11. 

1 2 .  

'13. 
42.9 x lo6 
2.08 x 106 

77.1 x 106 

39.7 x 106 

10.15 x lo6 

4 x 105 

2 . 1  x 106 
6 1.25 x 10 

1580.74 

76.93 

2841.47 

1580.74 

91.39 

1.54 

56.83 

31.61 

203 

8 

41 

25 

70.49 

2.78 

14.27 

8.68 

24 

19 

3 

3 

34.1 

79.7 

11.3 

1 2 . 1  

14. 

15. 

16. 

17. 
86.9 x lo6 
38.6 x lo6 

5 x 106 
6 1 .8  x 10 

3200.00 

1420.93 

64.00 96 

36 

33.3 

12.5 

6 

5 

23.9 

19.4 18. 28.42 
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