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The purpose of t h i s - r e p o r t  i s  t o  assess a l l  t he  data  obtained from the  
Alert Bay Produstion w e l l  during i t s  first year of operation. 

Background 

The Alert Bay Production well was d r i l l e d  and t e s t ed  between August 1974 and 
May 1975. The well is  cent ra l ly  located on the  eas t  end of Cormorant Island, 

. t o t a l  area of 1.75 square miles, the  possible recharge area f o r  the  well being 
estimated a t  0.8 square miles CSOO acres) .  

, A l e r t  Bay Airs t r ip ,  the w e l l  head elevation i s  208.6 f e e t  above mean sea level ,  
the  non-pumping water level  being 203.5 f e e t  below top of casing ie.  f i v e  f e e t  
above mean sea level.  
cemented s i l t y  sand and gravel down t o  155 feet, then coarser sand and gravel t o  
160 f ee t .  From 160 feet down t o  the st-art of t he  aquifer  a t  307 feet various 
layers of f i n e  clean sand and s i l t y  sand with c lay  lenses were encountered. 
saturated area was recorded between the 213 feet and 230 foo t - in t e rva l .  
continuous s l o t k c r e e n  assembly is  set beaween 324.7 feet and 357.7 f ee t .  It 
i s  reported tha t  t h i s  aquifer  responds t o  barometric loading and i s  therefore  
confined, the  confining layer  being the  compacted s i l t y  sand. 
t i d a l  f luctuat ions were noted however continuous hydrograph records were poor 
due t o  recorder malfunction caused by the l o w  s t a t i c  water level .  

The s i t e  i s  located close t o  the  

The weEl log shows 3 f e e t  of c lay  t o  surface then s l i g h t l y  

A 
The 

No response t o  

System Operation 

A submersible pump was ins t a l l ed  i n  the  well during the  f a l l  of 1976. 
start up was i n  l a t e  September 1976, the w e l l  going in to  continuous operation 
ea r ly  i n  October 1976. 
mately 70% of  the  time. 
37 mill ion gallons has been pumped. Between January 31, 1977 and February 1, 1978 
28 mill ion gallons were used, this is  equal t o  appmximately 53 USgpm of continuous 
pumping. 

Preliminary 

The pump i s  operating-Kfa r a t e  of 70 USgpm f o r  approxi- 
Since the  i n i t i a l  s t a r t  t o  present date ,  a t o t a l  of 

. . .  

Hydrograph ' Analysis 

Since p w i n g  s t a r t ed ,  water level  readings have been taken on a da i ly  basis.  
Pressure gauge readings i n  conjunction with e l e c t r i c  w e l l  l i n e  readings were 
taken u n t i l  March 1977 when only pressure gauge readings were taken. 
of t he  pressure gauge readings necessitated re ins ta t ing  the  e l e c t r i c  well l i n e  
readings i n  October 1977. 

The inaccuracy 
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A copy of the  hydrograph is  'attached. 
v i sua l ly  tha t  there  is no apparent d e c l h e  i n  the  water table .  
seen t h a t  %here i s  very l i t t l e  f luctuat ion throughout the 16 month period of 
record. 
i n  water level  of two feet. 
level  during Ju ly  1977 indicates  the  un rea l i ab i l i t y  of these pressure gauge 
readings. 
with the pressure gauge system. 
well l&ne appears t o  be i n  the  area of 0.8 f ee t .  
does the aquifer  receive i ts  recharge? 
small t ha t  it i s  masked by pumping conditions, o r  i s  there  l i t t l e  o r  no seasonal 
response? 

If we assume a storage f ac to r  of lo-* and an aquifer  area equal t o  the  local  
recharge area iiSi-5004acres; 
seasonal response t o  r a i n f a l l )  of aquifer i s  equivalent t o  1.5 USgpm. 
approximately 50 USgpm i s  present ly  being withdrawn w i t h  no water t ab le  decline 
it can be concluded t h a t  

From the  hydrograph it can be seen 
It can a l so  be 

The grea tes t  f luctuat ion appears i n  August 1977, t h i s  sh0ws.a change 
The f a c t  t ha t  the  graph shows an increase i n  water 

For t h i s  and other  reasons the  wr i te r  has ignored any readings taken 
The grea tes t  f luctuat ion noted with the  e l e c t r i c  

This poses some questions, where 
Is the seasonal response t o  r a i n f a l l  so 

then the amount of storage i n  0.5 f e e t  (possible 
A s  

(a) t he  storage fac tor  i s  too low 
(b) 
(c) 

the  real extent of the aquifer  i s  very large 
recharge i s  from a source other  than r a i n f a l l  alone 

From item (a) above, increasing the  storage t o  10-1 does not solve the  problem. 
Having an aquifer  of great  enough extent cb) i s  unl ikely unless the  aquifer  ex- 
tends under the  ocean f loor .  T h i s  leaves item cc) recharge from another source. 
It is the wri ters  fee l ing  tha t  the  p o s s i b i l i t y  of a hydraulic connection between 
the  aquifer  and the sea should not be ruled out. If t h i s  were the  case, using 
the theory of 40 f e e t  of f r e sh  water below sea level  f o r  every foot  of water above 
sea level ,  then the approximate thic ness of the f resh  water lens  would be 205 
f ee t .  Using a storage fac tor  of lo-' and an aquifer  area of 500 acres,  t h i s  gives ' 

a t o t a l  of 340 million gallons of avai lable  f r e sh  water. 
of 10-1 this amounts t o  3,400 mill ion gallons of avai lable  f r e sh  water. 

Using a storage f ac to r  

Assuming tha t  there  i s - n o  recharge t o  t h i s  aquifer  from r a i n f a l l  i t  is  probable 
tha t  the  fresh water lens  w i l l  eventually be reduced and a change i n  water qua l i ty  
noticed. A decline in water tab le  should a l so  be noticed after a suf f ic ien t  amount 
of f r e sh  water has been withdrawn. 
the reduction of t h i s  f r e sh  water lens ,  it is  d i f f i c u l t  t o  forecast  the  time 
in te rva l  a t  which mining w i l l  become apparent. 

Because of the  number of var iables  affect ing 

Chemist r-y Anal ys i s  

During the  i n t i a l  d r i l l i n g  phases of  t he  Airport well, several  water samples were 
taken f o r  analysis.  
taken i n  September 1977. 

One sample was taken i n  September 1976, the  last  one being 
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On comparison of a l l  t he  avai lable  analyses, it can be seen that there  has been 
l i t t l e  change s ince pumping s t a r t ed .  Only one parameter has increased, t ha t  
being Total Alkalinity,  a l l  the  others  have dropped s l i g h t l y  o r  remained the  
same. 

' Schoeller p lo t s  were made f o r  analysis from the  Airport well, Huson well and 
Synod w e l l .  

a l l  these wells a r e  i n  the same aquifer ,  not on the  bas i s  of chemistry alone, 
but a lso due t o  the  fact tha t  the  s t a t i c  water level  i n  a l l  three wells a r e  

The r e s u l t s  of these p l o t s  show that the chemical charac te r i s t ics  fi , of  the groundwater i n  a l l  three wells a re  similar. The p o s s i b i l i t y  ex i s t s  t ha t  
A,,,$ 
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1 
s i m i  1 a r  . 
Future Requirements 

The present operation and monitoring appears t o  be adequate. Chloride content 
of the  water i s  being tes ted  weekly, using Hach chemicals, it is important t o  keep 
t h i s  up. It seems tha t  water chemistry i s  the  keydfactor a f fec t ing  this well with 
i t s  present demand. 
Laboratory on an annual basis ,  this assis tance should be continued indef in i te ly .  

The aquifer  response t o  seasonal recharge due t o  r a i n f a l l  appears t o  be small o r  

of recharge even mora ix .  increase the  amount of run-off, and a t  the same time 
non-existant. 

increase the demand on- the  system. Increased pumping r a t e  o r  increased annual 
withdrawal a r e  a l so  fac tors  which may a f f ec t  long-term use. 
should be kept on the  pumping and non-pumping water levels .  

Recommendat ions 

Complete chemical analysis has been done through the  Government 

An inc$ase i n  development of t he  Island would reduce the amount 

A careful  watch 

It would be advantageous t o  keep the pumping r a t e  as close t o  system demand as  
possible. 
125 USgpm would leave the pumping water level  outs ide the  wel1,above mean sea level.  
The present pumping r a t e  of 70 USgpm appears t o  be ideal .  

Using the reported w e l l  eff ic iency of 20%, a pumping r a t e  of l e s s  than 

Monitoring of t he  system must be kept up w i t h  special  emphasis on ya te r  levels  and 
water qual i ty .  This 
service has beenddone through the Government Laboratory in Yancouver a t  our cost, 
and should be continued. 
v i s i t  by a Groundwater staff member. 

A complete chemistry analysis  should be conducted annually. 

Newly i n i t i a t e d  sampling procedures may require  an annual 

A sample of water from tte Synod w e l l ,  b s o n  well and Airport well could be taken 
f o r  Isotope Analysis CO and Tritium). This could reveal in te res t ing  information 
as t o  the  age and or ig in  of the water Ccarbon dating may a l so  be o f  i n t e r e s t ,  but 
may be expensive). 

Finally fo r  general information purposes the  Huson w e l l  water level  should be 
' surveyed, along with the  Hospktal well and Synod well i f  time permits. 

.- -- 

N. T. Lomas 
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At t achmeni List : 

Hydrographs : AZrport well 
Huson we 11 

Water Chemistry Analysis: Airport well, September 1976 and September 1977 

Schoeller €'Lots: Airport well, Synod well, Huson well 
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