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WATER RESOURCE3 SERVICE 

GROUND WATER I N  THE COMOX AREA 

The Village of Comox intends t o  d r i l l  addi t ional  wells f o r  water 
supply and has requested information from Water Resources Service, Depart- 
ment of Lands, Forests and Water Resuurces on potent ia l  w e l l  sites, 
following notes a r e  based on data available at  t h i s  time. 

The 

This area i s  included i n  mapping by John Fyles i n  1956-57 and 
covered by Geological Survey of Canada map 32-1960, S u r f i c i a l  Geology, 
Cartenay. 
by Fyles a t  the  same time is  covered by map 49-1959, Sur f ic ia l  Geology, 
Oyster River. 
yet been published, 
Geological Survey of Canada i n  1960 o r  1961. 
the map are from t h i s  inventory. 

It 
has been covered with ice of continental  glaciers  at; l e a s t  twice and t he  
r e l a t i v e  l eve l  of the sea t o  the land has f luctuated several  times an amount 
of a t  least several  hundred feet. 
advanced slowly from the north, it removed or  a t  l e a s t  reoarranged most 
of the  unconsolidated material then forming the surface. Much of t he  mat- 
erial picked up by the i c e  was redeposited under the ice.  This material 
i s  cal led till and i n  t h i s  area is a mixture of sand, silt  and clay con- 
ta ining pebbles, cobbles and boulders. The material is usually very can- 
pact due t o  the  loading by the thick ice. T i l l  i s  often cal led hardpan s 

or baulder clay. 
melting i c e  a re  often cal led moraines, 

The area t o  the  north from Litt le River t o  Campbell River done 

A geologic report  t o  go w i t h  the maps of t h i s  area has not 
A w e l l  inventory was carr ied out i n  t h i s  area by t h e  

Most of the wells shown on 

The recent geologic h is tory  of t h i s  area is  qui te  complex. 

As the  i c e  of the continental  g lac ie rs  

Deposits of till along w i t h  gravels deposited. from 

Between g lac i a l  episodes there  were long periods when climate 
was much l i k e  present d a y  climate and during which sand, gravel and other 
sediments were deposited. These were of course over-ridden by later i c e  
advances which modified these deposits and u s u a l l y + b i e d  them under till 
and other glacial  debris. It appears t ha t  following, or during the f i n a l  
part of each of the  l a s t  t w o  g l ac i a l  episodes, the  l eve l  of the sea rose 
several  hundred f e e t  above i ts  present level causing the ice of the  glaciers ,  
which was probably by t h i s  time pre t ty  thin,  t o  f loa t .  Th i s  f loa t ing  i c e  
a s  it melted dropped a blanket of debris Over the area which was flsded. 
These deposits which have been called glacio-rine deposits or  ston@ 
clay are composed of s i l t  with lesser amounts of clay and sand with a few 
scattered pebbles and occasional boulders. The thickness of t h i s  material 
is  qui te  variable a s  might be expected. 

wave action on the land a s  it emerged reworked various deposits of s t o  B 
clay, till, e tc ,  producing a veneer of sandy gravelly material  usually 
less than 5 f e e t  th ick  which usually has a characteri .st ic rusty brawn colour. 

As the sea l e v e l  fell r e l a t ive  t o  the land, probably qui te  s mly, 
q/ 

From Fyles’ report  the various geologic formation occurring i n  
the Comox areaarranged i n  t h e i r  r e l a t ive  posit ions a re  shown below with 
t h e i r  geologic names: 

r( Recent deposits 
Shore and delta deposits and sand dunes 
Varied marine and glacio marine d.eposits 

Sand mehber 
S i l t y  plant bearing member 

Vashon - f Ground moraine deposits (mostly t i l l )  

I Marine stoney clay member 
Quad r a  sediments 

Lower members of the section are not exposed i n  t h i s  area. 
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The Quadra sedfinsnts were deposited during an i n t e r g l a c i a l  period 
p r  >a ly immediately following glaciation. The Vashon deposits are assoc- 
iated with a la ter  g l a c i a l  episode, probably the most recent i n  t h i s  area. 

Quadra sediment$# 
1 The bes t  aquifer  i n  the Comox area is the  sand member of the 

I n  the  area bounded by theBland Highway on the west and from 
Comox as fa r  north as Lit t le  River, t h e  lowest part of the section known 
f r m  exposures or  d r i l l i n g  is  the  s i l t y  member of the Quadra sediments. 
D r i l l  holes do not penetrate far  i n t o  t h i s  member as it is quite impern 
Aleable and forms the f l o o r  of the main aquifer which i s  the sand member 
of the  Quadra i n  t h f s  area. 
i n  this area and varies i n  grain size Over the  area from gravelly sand t o  
-extre,mely f ind sand . 

These Quadra sediments are truncated and overlain by Vashon dep- 
osita whlch cons is t  of till overlain by glacio-marine and marine deposits. 
The blanket of till generally conforms t o  the present topographJr indicating 
tha t  t h e  present topography was formed by erosion before the Vashon g lac i a l  
episode. The till var ies  i n  thickness from 0 feet t o  a known thickness of 
over 160 feet. 

The sand member is up t o  about 200 feet  thick 

The sediments overlying the till vary from clay (probably 
. ‘stoney clay) t o  cmrse gravel and over most of t he  urea seem t o  be qui te  
. thin.  
. _. l i es  the till along the beach northeast  of Comox and southwest of Cape 
.L8zo. 

An area of recent dune sand a t  least 40 t t h i ck  i n  some places Over- 

This dune sand is  a good aquifer i n  this part of the area. 
-i 

The t h i n  deposits of sand and gravel over t he  till were probably 
formed during the  time when the till covered surface was emerging from be- 
neath t h e  sea following Vashon Glaciation. In  places where till i s  not 
present, f o r  instance the northeast facing slope near the Anderton Springs, 
the till was probably completely removed during t h i s  period of erosion. 

The sand and gravel deposits over t he  till and the ’ t t i l l  i tself 
areaquifers of very limited capacity and importancen Numerous shallow-dug 
wells i n  these deposits often go dry during dry periods. 

0 

A s  mentioned previously, the best aquifer  i s  the sand member of 
This sand is usually saturated f o r  some distance above Quadra sediments. 

t h e  lower s i l ty  member which acts as a f loor  for the aquifer. 
which determine the  yield of t h i s  aquifer i n  t h i s  area are the saturated 
thicknem of sand above t he  s i l ty  meder and the  grain s i z e  of the sand. 
I n  to$ogra@ic low areas most o r  a l l  of t he  sand was remwed before depob 
s i t i o n  of the till. 
Comox where a tes t  hole (NO, 8) went through 165 feet  of till directly 
i n t o  si l ts  and clays. This hole produced no water. Most well records 
give only poor information about the  grain sizie of the sand so t h i s  f a c t o r  
i s  often unknown. A zone of coarse sand and gravelly sand which makes 
f o r  high yield i n  the aquifer i s  located i n  the v ic in i ty  of the corner of 
Anderton Road and w a n  Road j u s t  south of the Anderton Springs. 
from w e l l s  d r i l l e d  i n  and close t o  Comox show the sand there t o  be medium 
grained, qu i te  capable of a g o d  yield with properly constructed wells. 
Samples gram two wells d r i l l e d  by Cornox Village a t  Hilton Springs show very 
f i n e  sand in that area. 

The f ac to r s  

An example of t h i s  s i t ua t ion  is  directly west of 

Samples 

A t  least two la rge  springs are located i n  t h i s  area. The best 
known is  Anderton Sprimg north of the Corner of Anderton and w a n  Roads. 
This spring is  estimated t o  flow about 300 ggm. 

Quadra sand. The spring is caused by overflow of water moving northeast- 
ward from the highwr recharge area t o  the southwest. 

’-” . Here there is no till, 
. the sand exposed being e i t h e r  Quadra o r  a veneer of beach deposits over 

Wells were d r i l l ed  by the RCAF’ a t  the spring t o  supply the Air 
Force Station. 
of the  spring. 

Use of these wells has apparently not diminished the flow 

I .  
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The Hilton Spring is  north of Coma about a t  t he  common point 
It consists of on e boundary between Dis t r ic t  Lots 194, 195 and 217. 

four springs joined, according t o  the water r igh t s  map, by a ditch. 
t o t a l  f l o w  of the springs i s  unknown but is a t  l e a s t  150 gpn. 
Water Licence No, 25765 on the springs f o r  150 acre feet of water i s  held 
by L. Smith. 
d r i l l e d  near t he  northern most (?) spring by Comox Village. 
d r i l l i n g  of these holes, Mr. Jack Smith, the Village foreman, i n s t a l l ed  
2" pipes w i t h  w e l l  points i n  the holes t o  serve as observation wells. 

I n  s p i t e  of the fact  t h a t  these holes a re  only about 250 feet 

The 
Conditional 

Here, t he  geologic s i tua t ion  is  k n m  from logs of two holes 
- 

After the 

U 
apart and were drilled by the same dr i l le r  the logs  do not agree entirely.  
A combined log is  about as follows:- 

0 - 24 Gravelly sandy till 
2L C. 35 Coarse loose brown sand with water 
35 - 38 T i l l  (?) or  clay (?) 
38 - 63 Fine Grey sand 
63 - 9l Fine sand with clay 
91 - 101 V e r y  f i n e  t ight s t ickg  sand. 

The co l la rs  of these holes are a t  about t he  same elevation and 
both are about 15 fee t  t o  20 feet  above the elevation of the spring which 
is  nearby. The s i tua t ion  here i s  quAte flifferent from thatatthe Anderton 
Spring where the aquifer is  nnconfime&. Here the aquifer  is confined by 
211 feet  or  more of till a t  surface. 
wells are about 3 feet below surface or about 15 f e e t  abuve t h e  spring. 
This  difference represents the loss i n  head of the  water flowing upward 
through the till and the part of the aquifer  between the w e l l  point and 
the  bottoa: of the till. 
upward through leaks f n  the confining till. Wells d r i l l ed  at  the  level 
of t he  springs or below them would almost certainly be flowing ar tes ian  
wells. 
springs could be expected t o  reduce the  fly of the springs and in t e r f e re  
w i t h  the  aforesaid water l icence on the spring, thus it is  inadvisable t o  
d r i l l  here, 

The s ta t ic  levels of both obsemation 

T h u s  the Hilton springs occur where water flows 

Large production wells dr i l led i n t o  the aquifer close t o  these e 
A number of a r tes ian  wells and springs are located along the 

The water comes from 
northeast side of the Courtenay River Valley between Camox and Sandwick. 
The geologic conditions here are not w e l l  known. 
gravels which may be loca l  old river gravels of the Pre-Vashon Courtenay 
Valley. 

The groundwater s i tua t ion  a t  Comox is  fairly straight-forward, 
Enough information i s  now available from d r i l l i n g  by Comox and others 
t o  give some idea of the si tuation. 
Island Well Drillers just  north of the  C o m a  Village Boundary have given 
good information where none was available before. 

Three holes d r i l l ed  this summer by 

The data assembled here indicate  t h a t  conditions f o r  finding 
The main problems are: groundwater a t  Comox are generally favourable. 

determining the most favourable location f o r  new wells, proper w e l l  con- 
s t ruc t ion  i n  the  sand which forms the aquifer, and avoiding areas where 
water qual i ty  i s  poor. 

f o r  a w e l l  i s  where it will encounter t h e  maximum thickness of saturated 
permeable material sui table  f o r  w e l l  construction. 
against  the cos t  of hooking the well up t o  the  exis t ing system. It goes 
without saying tha t  an area where poor qual i ty  water is known t o  exist should 
be avoided. A s  far as we  know the only poor qual i ty  (high i ron content) 
water i n  t h i s  area is thak a% the Comox Golf Course w e l l .  The reason f o r  
t h i s  occurrence of bad eater i s  not known and i s  impossible t o  predict. 
It is  most l i k e l y  tha t  there i s  some organic material  (peat, etc.) i n  the 
aquifer  i n  the v i c in i ty  of t he  golf course. 

For the Village of Comox, geologically the most faxourable place 

This must be balanced 
i.. 



area. 

have records i n  the area; the ones coloured red a re  those which we believe 
are significant.  
logs a r e  available these a re  shown by an abbreviation system as l i s t e d  

*The map shows the locat ion of a number of wells i n  t he  Comox 
Wells are assigned numbers s t a r t i ng  f r o m 1  i n  each one mile block I .  

. .- * which has X and Y coordinates. Th i s  includes a l l  the wells of which we 

4- There m y  be .others of which we have no record. Where 
b 

belaw, - ,  

W Symbol Material 
T till. 
S sand 
G gravel 
S l t  - silt 
c 1  c lay  

< < .  The number opposite each symbol indicates  thickness i n  f ee t ,  
A + sign indicates  that  the thickness is greater than the  number shown; 
in other words the  hole stopped before reaching the  bottom of t h i s  mat- 
er ia l  , 

It must be kept i n  mind tha t  these "logs" are an approximation 
depending on the qual i ty  o f  t h e  log and the in te rpre ta t ion  of t he  infor- 
mation, 
marine veneer but it is qui te  d i f f i c u l t  to define the  bottom of the  sand 
member of t he  Quadra which is the aquifer. Usually d r i l l i n g  was stopped 
a f t e r  passing through only a f e w  feet of t he  s i l ts  and clays below sand, 
In t h i s  case, the s i l t  and c l ay  may only be a t h i n  interbed i n  the  sand 
member  and my not be p a r t  of the underlying s i l t y  menber of the Quadra. 

Two sections, AoA and M' have been &qwn,.to try t o  i l l u s t r a t e  

It is usually not d i f f i c u l t  t o  define the till and the o v e r m g  

I 
' : 

geologic conditions i n  the Comox area.* Wells which f a l l  close to the set- 
t ions  have been used as a basis f o r  making the  sections; these are shown, 
It is apparent t h a t  there  i s  not enough information t o  construct these 

. * sections w i t h  any cer ta inty except near the-wells.  The water l e v e l  i n  
the wells is shown also. 

0 */ 

An attempt was made t o  draw a map w i t h  contours showing the 
water table; t h i s  is  a very rough approximation and is included w i t h  t h i s  
report ,  
areas D-D and Ed. 

This indicates  t ha t  recharge o f  ground water occurs i n  the high 

If t he  Village of Comox decides t o  undertake fur ther  wel l  d r i l l i ng ,  
it should be kept i n  mind t h a t  pas t  experience indicates  t h a t  the  Quadra 
aquifer a t  Comox is a l l  sand. 
in order t o  have the maximum capacity and so t ha t  they w i l l  not  pump sand, 
The- capacity of w e l l s  in sand i s  limited by t h e  a b i l i t y  of the water to 
flow through the f i n e  material. 
of wells &der these conditions without having spec i f ic  information about 
the aquifer charac te r i s t ics  namely the  t ransmissibi l i ty  and coeff icienfi 
of starage. 
conducted by pumping from one w e l l  and observing the drawdown i n  a nearby 
observation well, This  could be done a t  Cornox using one o f  the  present 
production wells as. f q  instance No. 3 and using the  number 5 tes t  hole 
as an observation well. ' ' ~ ~ a ~ ~ c a d e ~ ~ ~ ~ ~ ~ s e e m s  qui te  likely tha t  wells i n  
t h i s  area w i l l  have l imited capacity but t h i s  capacity is probably greater 
than that of t he  present wells if large diameter w e l l s  a r e  constructed. 
Various techniques can be used t o  g e t t h e  maximumcapacity from wells in 
sand. In very f ine  sand a gravel packed w e l l  may be constructed; i n  this 
case, a large diameter well is d r i l l e d  and a smaller s i ze  screen and pipe 
installed within the  la rge  casing, The space between the screen and the 
outer casing is f i l l e d  wi th  special ly  selected and siadd gravel and the  
outside casing is  pulled up as  far as  the  top of the screen. The w e l l  is 
then surged t o  remove some sand around the  gravel pack and additional 
gravel is addedto  the gravel pack t o  make up for  the sand removed. 

Wells i n  sand m u s t  be properliy constructed 

It is  not  possible t o  estimate the capacity 

These charac te r i s t ics  can be estimated from pumping t e s t  data 
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I n  any case, it seems advisable t o  construct wells a t  least 12" 
i (111, jiameter, Such wells and especially the  screens are qui te  expensive 
but are cer ta in ly  necessary t o  g e t  increased capacity. 
be taken i n  col lect ing sand samples f o r  s i z e  analysis  i n  order t o  select 
the  p r o k r  screen. 

Great care must 

From the information assembled here the bes t  place t o  d r i l l  a 
new production w e l l  would seem t o  be i n  the  v i c i n i t y  of Comox tes t  hole 
No. 5 (Well 11 on map). 
feet  th ick  and may be thicker  if  the  si l t  a t  t h e  bottom of the  tes t  hole 
is an interbed or lens  i n  the  sand; t h i s  should be 
a l i t t l e  deeper on 8 new hole. 

water qua l i ty  i s  known t o  be good and t h e  sand (from samples taken from 
test  hole No. 5 )  is coarse enough f o r  good well construction. A hole i n  
t h i s  v i c in i ty  should be located not  c loser  than about 150 fee t  'from tes t  
hole no. 5 so t h a t  t h e  t e s t  hole may serve as an observation w e l l  during 
a pumping test .  
a proper punpiand a t  least one observation hole. 

Here the  aquifer  is k n m  t o  be a t  least 39 

ecked by d r i l l i n g  
Here the  water t ab le  is  high enough t o  

The . allow considerable drawd.m i n  the  w e l l  making f o r  high capacity. 

Pumping tests on production wells should be run using 

I 

f 

6 th  November, 1962 cz 
F i l e  : 0239013 E. Livingston 
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COMOX DISTRICT SHEET NO. 1 
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W A T E R  R E S O U R C E S  S E R V I C E  
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