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A PRELIMINARY GROUNDWATER INVESTIGATION OF 
THE PROPOSED DEASE LAKE TOWNSITE 1104-1/51 

SYNOPS I s 

Groundwater i s  be ing  considered as an a l t e r n a t i v e  source  of  

supply f o r  t h e  proposed Dease Lake Townsite, o r  as a p o s s i b l e  i n i t i a l  

source o f  supply f o r  f i r s t  s t ages  of  development o f  t h e  Townsite. 

This r e p o r t  cons iders  t h e  f e a s i b i l i t y  o f  developing a ground- 

water source i n  t h e  immediate environs o f  t h e  proposed townsi te .  

The s u r f i c i a l  geology and sequence o f '  l a tes t  g l a c i a l  events  i s  

descr ibed  b r i e f l y  as a necessary p r e r e q u i s i t e  t o  a d i scuss ion  o f  t h e  

p o s s i b l e  d i s t r i b u t i o n  of  a q u i f e r  ma te r i a l s  and development of  concepts 

o f  groundwater p r o b a b i l i t y  . 

A programme o f  subsur face  exp lo ra t ion  i s  proposed t o  confirm 

t h e  f e a s i b i l i t y  o f  t h e  concepts developed t o g e t h e r  with es t imated  c o s t s  

of  exp lo ra t ion  t o  provide a b a s i s  f o r  management dec is ion .  
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a CONSIDERATIONS OF GROUNDWATER AS A SOURCE OF SUPPLY 

Groundwater may be advantageous as a source o f  supply f o r  t h e  

fol lowing reasons.  

1. Groundwater temperatures are cons tan t .  Var i a t ions  i n  temper- 

t u r e  and f r eez ing  problems could be minimized. 

2 .  Lower cons t ruc t ion  c o s t s  and maintenance cos t s  could be 

r e a l i z e d  because f i l t r a t i o n  i s  not  necessary.  

3.  If s u i t a b l y  loca ted ,  wells may reduce p i p e l i n e  c o s t s .  

4.  Groundwater wells may permit  v e r s a t i l i t y  o f  pumping r a t e s  

and f u t u r e  expansion of  c a p a c i t i e s .  

The major disadvantage o f  groundwater i s  t h e  probably h i g h e r  

d isso lved  s o l i d s  and hardness .  
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SURFICIAL GEOLOGY AND SEQUENCE OF GLACIAL EVENTS 

The proposed Townsite i s  s i t u a t e d  on a gen t ly  s lop ing ,  i ce  p i t t e d  

p l a i n  b r idg ing  t h e  Dease depression a t  t h e  south end o f  Dease Lake. 

The appended photomosaic ( f i g u r e  1)  shows t h e  d i s t r i b u t i o n  o f  

s u r f i c i a l  geologica l  materials i n  genera l ized  form. For purposes o f  map- 

p ing  and desc r ib ing  a q u i f e r  materials f o u r  major geologica l  u n i t s  have 

been recognized. These a r e  :, 

1. Ground Moraine 

This  inc ludes  ma te r i a l  depos i ted  d i r e c t l y  by i c e .  I t  i s  mainly 

t ill ,  a compact heterogeneous mixture o f  c lay  and s tones  wi th  poor t o  

n i l  p o r o s i t y  and permeabi l i ty .  

spread  over  t h e  area; i t s  presence obscures underlying materials. l b o  

morphological types were noted:  hummocky and drumlinized ground moraine. 

I t  r ep resen t s  a s h e e t - l i k e  d e p o s i t ,  wide- 

2 .  I ce  Marginal Fea tures  

These r ep resen t  materials depos i ted  by water bu t  i n  c l o s e  assoc i -  

a t i o n  with i c e .  Although t h e i r  mode of occurrence permi ts  enough s o r t i n g  

t o  produce p o r o s i t y ,  such materials commonly e x h i b i t  r a p i d  f a c i e s  changes 

which would permit  only moderate pe rmeab i l i t i e s  over  any d i s t ance .  

most prominent type  noted  i s  i c e  marginal (Kame) t e r r a c i n g  a t  e l eva t ions  

2750 and 2950. Several  eskers  are noted ,  none o f  which are s u f f i c i e n t l y  

c lose  t o  t h e  townsi te  a r e a  t o  have immediate a q u i f e r  value.  

The 

3.  Post  Glacial Outwash Deposits 

These materials were deposi ted i n  t h e  e a r l y  s t ages  of deg lac i a t ion  
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when meltwaters were heav i ly  charged with deb r i s  and s u f f i c i e n t  s t a g n a t i n g  

i c e  was p resen t  t o  block water courses  causing aggraded depos i t s  t o  accu- 

mulate.  They are r e f e r r e d  t o  as T a n z i l l a  outwash materials. 

4. Re cent  A 1  luvium 

The main a l l u v i a l  depos i t s  r e f e r r e d  t o  a r e  f lood  p l a i n  materials 

ad jacent  t o  T a n z i l l a  River .  

meltwater channels;  t h e s e  a r e  n o t  considered s i g n i f i c a n t  f o r  p re sen t  pur-  

poses .  T a n z i l l a  a l luvium ranges from coarse  bouldery grave l  t o  muck. 

Pe rmeab i l i t i e s  may be  h igh ly  v a r i a b l e  i n  t h e s e  depos i t s .  

Minor alluvium i s  p resen t  a t  t h e  mouths o f  

In  summary, the sequence o f  l a t e s t  g l a c i a l  events  as they  affect  

groundwater p r o b a b i l i t y  appears t o  be as fo l lows .  

1. 

leaving  a t h i c k  mantle of ground moraine i n  topograhica l ly  low areas. 

This has  t h e  e f f e c t  o f  obscuring any previous ly  depos i ted  g l a c i a l  materials 

which may e x i s t  i n  t h e  lower a reas .  

The most recent  ice-advance t r a v e r s e d  t h e  reg ion  from south t o  no r th  

2 .  

than receding  as an i c e - f r o n t .  

water  channel l ing  along t h e  margins of t h e  sh r ink ing  i c e  masses. 

deg lac i a t ion  progressed ,  i s o l a t e d  l a r g e  masses of i ce  probably occupied 

t h e  lower areas such as Dease depression and t h e  lower T a n z i l l a  v a l l e y  

tending  t o  block n a t u r a l  watercourses and causing t h e  heav i ly  charged 

meltwaters t o  drop t h e i r  load of  sediment as aggraded terraces and out- 

wash p l a i n s .  

such p l a i n  i n  t h e  townsi te  area. This  sand and grave l  p l a i n  has  t h e  

morphology o f  a l a r g e  fan  wi th  apex a t  t h e  p re sen t  bend o f  t h e  T a n z i l l a  

The i c e  appears t o  have melted by s t agna t ion  and down-wasting r a t h e r  

This  gave r ise  t o  s e v e r a l  s t a g e s  o f  melt- 

As 

Meltwaters i n  t h e  a n c e s t r a l  T a n z i l l a  drainage b u i l t  one 
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r i v e r  and low g rad ien t s  toward Dease Lake and downstream i n  t h e  T a n z i l l a  

Valley.  

a b i l i t y .  This f e a t u r e  was thrown out  r ap id ly  covering i ce -con tac t  t ype  

o f  materials i n  which s e v e r a l  sma l l e r  i s o l a t e d  blocks o f  i c e  were i n -  

corporated.  

f a c e .  

These ma te r i a l s  are a n t i c i p a t e d  t o  have good p o r o s i t y  and perme- 

The r e s u l t i n g  k e t t l e d  p l a i n  has  a somewhat i r r e g u l a r  su r -  

Col lapse o f  t h e  outwash materials around t h e  per imeter  o f  Kettles 

has presumably r e s u l t e d  i n  t h e  bouldery armour which p r e s e n t l y  shows 

around t h e  lake margins. 

t h a t  t h e  outwash ma te r i a l s  a r e  r e l a t i v e l y  t h i n ,  i n  t h e  o r d e r  of  20 - 30 

feet  t h i c k .  The underlying ice  contac t  materials can be  a n t i c i p a t e d  t o  

b e  heterogeneous with h igh ly  v a r i a b l e  p o r o s i t i e s  and pe rmeab i l i t i e s  bu t  

with only  low t o  moderate pe rmeab i l i t i e s  over  any long d i s t ance .  

From geolqgica l  observa t ions  it is  concluded 

3 .  

t h e  e x i s t i n g  base  l e v e l  was reached by d i s s e c t i n g  previous depos i t s .  

i s  i n t e r e s t i n g  t o  no te  t h a t  i n  achievi’ng i t s  p resen t  base  l e v e l  t h e  

T a n z i l l a  was unable t o  c u t  through t h e  materials underlying t h e  Townsite 

and has  been de f l ec t ed  westward t o  j o i n  Pacif ic  drainage.  

r e f e r r e d  t o  as t h e  T a n z i l l a  bend, a l s o  r ep resen t s  a marked decrease  i n  

g rad ien t  o f  t h e  r i v e r .  I t  i s  i n f e r r e d  t h a t  coa r se  material may have been 

depos i ted  i n  t h e  r i v e r  alluvium a t  t h i s  p o i n t  i n  response t o  t h e  drop i n  

g r a d i e n t ,  making t h i s  a r e a  a primary o b j e c t i v e  f o r  groundwater explora t ion .  

As t h e  g l a c i a l  pe r iod  ended and t h e  p re sen t  drainage p a t t e r n  evolved, 

It 

This  d e f l e c t i o n ,  
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GROUNDWATER DISCHARGE 

0 

The s p e c i f i c  conductance o f  waters  has been used as an i n d i c a t o r  

of  groundwater con t r ibu t ion  . Figure 3 summarizes f i e l d  measurements 

made o f  var ious  water sources  i n  September 1972. Conductance ranges 

from 100 i n  t h e  T a n z i l l a  River  t o  370 i n  a shallow dug well n e a r  t h e  

a i r s t r i p .  

from recharge.  

Inc reas ing  s p e c i f i c  conductance may i n d i c a t e  g r e a t e r  d i s t a n c e  

Figure 2 shows t h e  loca t ions  of  p o i n t s  o f  measurement. 

Springs r ep resen t ing  d i r e c t  evidence o f  groundwater d i scharge  

were noted  a t  s e v e r a l  l o c a l i t i e s  i n  the  a rea .  The Creek c a l l e d  Water- 

works Creek which discharges on to  t h e  road n o r t h  of  t h e  h e l i c o p t e r  base  

p r e s e n t l y  occupies an abandoned meltwater channel on t h e  west s i d e  of  

t h e  townsi te  p l a i n .  An i n v e s t i g a t i o n  of  t h e  source o f  t h i s  water i n d i -  

ca t ed  groundwater seeping  from s t o r a g e  a t  about e l eva t ion  2700 f e e t .  I ts  

r e l a t i v e l y  high s p e c i f i c  conductance of  320 micromhos r e f l e c t s  ground- 

water chemistry.  Flow i n  t h e  creek was es t imated  t o  be about 1 cfs i n  

September. 

probably l i m i t e d  and l o c a l .  

+ 
Catchfment t o  t h i s  bas in  i s  small and groundwater s to rage  i s  

The channel appears t o  be c u t  i n  poorly per-  

meable morainal d e b r i s .  

Springs i s s u i n g  along t h e  s lope  t o  t h e  west o f  t h e  a i r s t r i p  

probably a r i se  by seepage through morainal deb r i s .  The water probably 

o r i g i n a t e s  i n  t h e  ad jacent  abandoned meltwater channel , t h e  f l o o r  o f  

which i s  s a t u r a t e d  muskeg. 

t ave ly  assessed:  

charge l o c a l l y  perched a q u i f e r s .  

These sp r ings  were n o t  sampled o r  quan t i -  - 
They . r + t e r  t h e  p o s t  g l a c i a l  outwash and act t o  re- 

A shallow wel l  dug n e a r  t h e  a i r s t r i p  

encountered groundwater of  t h i s  s o r t  a t  e i g h t  o r  t e n  feet .  The water 

has conduct iv2ty o f  370 micromhos, t h e  h ighes t  recorded i n  t h e  a r e a .  
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On t h e  east  s i d e  of t h e  townsi te  p l a i n  t h e  broader  gent ly  s lop ing  

s u r f a c e  permi ts  more completely developed drainage channels.  The l a r g e s t  

o f  t h e s e  i s  Hotel  Creek. Anc i l l a ry  drainage i n t o  t h i s  creek from catch$- 
% 

ment i n  abandoned meltwater channels probably occurs .  The ephemeral 

na tu re  o f  t h e  meltwater channels makes t h i s  drainage system very complex. 

I t  would seem l i k e l y  t h a t  groundwater i s  con t r ibu ta ry  i n  t h e  upper reaches 

of t h i s  creek during low flow. This i s  s u b s t a n t i a t e d  by t h e  r e l a t i v e l y  

high conductance o f  195 micromhos recorded i n  September. 

The abandoned meltwater channels l o c a l l y  provide ponding such as 

Moose Lake immediately no r theas t  o f  t h e  townsi te .  This  l ake  i s  margined 

with muskeg and suppor ts  a s u b s t a n t i a l  growth o f  l i l y  pads.  I t  has a 

r e l a t i v e l y  low conductance o f  115 micromhos. This  might suggest  t h a t  

t h e  source i s  p r e c i p i t a t i o n  d i r e c t l y  r a t h e r  than groundwater feeding.  

The lake  descr ibed  as Beaver Lake immediately east o f  t h e  town- 

s i t e  occupies  a small k e t t l e  i n  ice-marginal  terrace materials. The 

Ke t t l e  has been breached t o  provide t h e  drainage i n t o  what i s  descr ibed  

as PGE Creek. 

l i k e l y  t h a t  t h e r e  i s  some degree o f  groundwater feeding  t o  t h i s  system 

s i n c e  t h e  ice  marginal terrace materials w i l l  probably have enough per -  

meab i l i t y  t o  permit  some i n f i l t r a t i o n .  

measured i n  t h i s  creek suppor ts  t h e  premise t h a t  groundwater i s  being 

con t r ibu ted  t o  t h e  system. Flow i n  t h e  creek ad jacent  t o  t h e  Railway 

camp was es t imated  a t  approximately 1 c f s  i n  September. 

appears w i th in  a s h o r t  d i s t ance  of f lowing onto t h e  pos t  g l a c i a l  outwash 

ma te r i a l s  and must con t r ibu te  t o  t h e  groundwater regime e x i s t i n g  wi th in  

and beneath t h e  outwash. 

I t  i s  p r e s e n t l y  c o n t r o l l e d  by a beaver  dam. I t  seems 

The conductance of 285 micromhos 

The creek d i s -  
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Two wanner sp r ings  were noted as Prospec tor ' s  and PGE sp r ings .  

These i s s u e  a t  .:he base  o f  t h e  i c e  marginal t e r r a c e  east of  t h e  Railway 

camp. They showed conductances o f  310 a t  19 C and 300 a t  17 C r e spec t ive -  

l y .  The conduc,:ance i s  n o t  remarkably high i n d i c a t i n g  t h a t  t h e s e  are no t  

mineral  sp r ings  , however, t h e  e l eva ted  temperatures  sugges t  a deeper 

groundwater sys  :em probably a s soc ia t ed  with bedrock r a t h e r  than  perco- 

l a t i o n  through ,:he unconsol idated d r i f t .  The w a r m  s p r i n g  pools  have a 

b l u i s h  pu rp le  c s t  t o  them poss ib ly  t h e  r e s u l t  o f  a l i g h t  t u f a  depos i t  

i n  t h e  bottom O F  t h e  pool .  The source  of  t h i s  water can only be specu- 

l a t e d  on. The iedrock geology on t h e  east  s i d e  o f  t h e  townsi te  i s  ev i -  

den t ly  Mesozoic vo lcan ic s ,  A prominent major f a u l t  on t h e  west s i d e  o f  

t h e  townsi te  t r m d s  east west about i n  l i n e  with t h e  main road. This  

b r ings  Permian? o r  Tras s i c?  l imestone on t h e  no r th  wall aga ins t  Mesozoic 

volcanics  on t h ?  south wal l .  

contac t  showed . i t  t o  be v e r t i c a l l y  o r  nea r  v e r t i c a l l y  f r a c t u r e d .  

may r ep resen t  an explana t ion  of  how groundwater could e n t e r  a bedrock 

system t o  provide e l e v a t i n g  temperatures .  

poss ib ly  provide more d isso lved  s o l i d s  t o  groundwater than  t h e  sp r ings  

appear t o  conta in .  

0 0 

An inspec t ion  o f  t h e  l imestone n e a r  t h e  

This  

Limestone would, however, 
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Groundwater recharge w i l l  u l t i m a t e l y  come from p r e c i p i t a t i o n ,  

t h e  sources  o f  recharge a v a i l a b l e  t o  aqu i f e r s  nea r  t h e  townsi te  could b e  

1. Direct i n f i l t r a t i o n  o f  p r e c i p i t a t i o n  i n  t h e  l o c a l  catchement area. 

2 .  I n f l u e n t  recharge from t h e  T a n z i l l a  r i v e r  drainage.  

3 .  A deeper  groundwater regime i n  o r  immediately above bedrock which 

i s  independent o f  n e a r  su r face  regimes. 

Hydrogeological reasoning sugges ts  t h a t  i n f l u e n t  recharge from 

t h e  T a n z i l l a  w i l l  probably be  more s i g n i f i c a n t  than d i r e c t  i n f i l t r a t i o n  

o f  p r e c i p i t a t i o n  and t h e r e  i s  evidence t o  suggest  t h a t  a deeper ground- 

water  regime may have less s a t i s f a c t o r y  water q u a l i t y .  

The l a r g e  lakes  (Al$n and Allanby) probably r ep resen t  expressions 

o f  t h e  major water t a b l e .  This  s u r f a c e  relates reasonably t o  t h e  T a n z i l l a  

r i v e r  l e v e l  and s p e c i f i c  conductance appears t o  inc rease  wi th  g r e a t e r  

d i s t ance  from t h e  r i v e r .  

An a d d i t i o n a l  i n d i r e c t  evidence of  p o s s i b l e  i n f l u e n t  groundwater 

s t o r e d  i n  T a n z i l l a  a l luvium i s  shown by f i g u r e  4 .  This  f i g u r e  r ep resen t s  

t h e  annual flow recorded i n  t h e  T a n z i l l a  a t  a gauging s t a t i o n  approxi- 

mately 20 miles downstream from t h e  Townsite. 

t h e  f rozen  months o f  February and March averages 80 - 90 cfs.  There are 

no s i g n i f i c a n t  l ake  s to rages  on t h e  T a n z i l l a  drainage and dur ing  t h e  f ro -  

zen months no su r face  waters are be ing  con t r ibu ted  s o  t h a t  t h e  base  flow 

m u s t  probably be  supported by groundwater moving from bank s to rage .  

base  flow rep resen t s  approximately 40,000 US gpm and would i n d i c a t e  t h a t  

useful q u a n t i t i e s  of  groundwater may be  s t o r e d  i n  T a n z i l l a  alluvium. 

The win te r  base-flow dur ing  

This 
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ANTICIPATED GROUNDWATER AQUIFERS 

The primary groundwater ob jec t ives  would appear t o  be : 

1. 

l o g i c a l  reasoning sugges ts  t h a t  coarse  ma te r i a l s  may be  p re sen t  with 

correspondingly h ighe r  p e r m e a b i l i t i e s .  This  i s  considered S i t e  1. 

2 .  

reasoning sugges ts  t h a t  s u f f i c i e n t  permeabi l i ty  may e x i s t  t o  provide 

T a n z i l l a  r i v e r  recharge t o  Allanby Lake. This i s  considered S i t e  2 .  

3 .  

Poin t  provid ing  T a n z i l l a  recharge t o  Allanby Lake. This  i s  considered 

S i t e  3. 

4. Sub-outwash a q u i f e r  materials may e x i s t  a t  depth beneath t h e  Rail- 

way camp area provid ing  i n f i l t r a t i o n  recharge t o  Allanby Lake from tlie 

T a n z i l l a  Alluvium adjacent  t o  t h e  r i v e r  a t  T a n z i l l a  bend where geo- 

T a n z i l l a  Alluvium a t  t h e  en t rance  t o  Allanby Lake where geologica l  

Sub-outwash a q u i f e r  ma te r i a l s  may e x i s t  a t  depth beneath T a n z i l l a  

e a s t e r n  catchkment above t h e  townsi te .  This i s  considered S i t e  4. 

A deeper a q u i f e r  system appears t o  e x i s t  a s soc ia t ed  with bedrock 

as evidenced by t h e  w a r m  s p r i n g s .  

cons iderable  exp lo ra t ion  t o  l o c a t e .  

would be  a l o g i c a l  i n i t i a l  move, however, geologica l  reasoning sugges ts  

t h a t  t h e  profound f a u l t  on t h e  west s i d e  of t h e  townsi te  may b e  i n f l u -  

e n t i a l ;  d r i l l i n g  on t h i s  s i d e  may encounter groundwater n e a r e r  t o  re- 

charge wi th  somewhat improved water  q u a l i t y .  A t  t h e  p re sen t  time t h i s  

a q u i f e r  system is  no t  considered a primary o b j e c t i v e  b u t  might b e  kep t  

i n  mind f o r  p o s s i b l e  f u t u r e  r e c r e a t i o n a l  o r  o t h e r  s p e c i a l  p u q o s e  usage. 

This system would probably r e q u i r e  

D r i l l i n g  ad jacent  t o  t h e  sp r ings  

A f u r t h e r  cons idera t ion  o f  groundwater a q u i f e r  materials relates 

t o  waste d i sposa l .  A t  t h e  p re sen t  time t h e  means of waste d i sposa l  has 
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no t  been reso lved;  t h e  fol lowing p o i n t s  a r e  mentioned wi th  r e spec t  t o  

t h i s  problem: 

1. Indiv idua l  s e p t i c  t anks ,  i f  p r a c t i c a l  i n  t h i s  c l ima te ,  w i l l  probably 

d r a i n  adequately i n t o  t h e  outwash m a t e r i a l s ,  however, as descr ibed  pre-  

v ious ly  t h e  outwash i s  probably t h i n  and s i g n i f i c a n t  q u a n t i t i e s  o f  e f f l u -  

e n t  may eventua l ly  r e s u l t  i n  seepage from t h e  base  o f  t h e  outwash around 

t h e  per imeters  of  Allan Lake t o  c o n t r i b u t e  n u t r i e n t s  t o  t h e  Lake. 

a t tempt  should be  made t o  v e r i f y  t h e  th ickness  and b a s a l  conf igu ra t ion  

of  t h e  outwash m a t e r i a l s  t o  s e e  whether probable  flow channels might b e  

de l inea ted .  

2 .  

va t ion  of 2580.*, There may be a reasonable  chance t h a t  outwash materials 

have sloughed i n t o  t h i s  depression g iv ing  r ise t o  h igh ly  permeable 

ma te r i a l s  a t  t h e  water  t a b l e  which should be  around e l e v a t i o n  2540 i n  

t h i s  a r e a  with g rad ien t  t o  t h e  west o r  away from t h e  townsi te .  

could r ep resen t  a poss ib ly  e f f e c t i v e  e f f l u e n t  s i n k .  I f  necessary t h i s  

premise could be t e s t e d  with one o r  two d r i l l e d  ho le s  which could sub- 

sequent ly  be  used t o  monitor e f f e c t i v e n e s s  o f  t h e  s ink .  

An 

Geophysical methods might be app l i cab le  t o  t h i s  purpose.  

The e longate  depression ad jacent  t o  t h e  a i r s t r i p  shows a f l o o r  e l e -  

This  
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PROPOSED EXPLORATION PROGRAMME WITH ESTIMATED COSTS 

The concepts ou t l ined  above could be  t e s t e d  adequately with a 

If programme of  6 explora tory  ho le s  d r i l l e d  by cable  t o o l  equipment. 

water  bea r ing  materials are encountered t h e  ho le s  w i l l  b e  used f o r  ob- 

s e r v a t i o n  purposes t o  monitor ra te  of  recharge t o  Allanby Lake. After 

t h e  ho le s  have been d r i l l e d ,  t h e  most promising one could b e  converted 

t o  an in t e rmed ia t e  y i e l d  well ( i n  t h e  o rde r  o f  250 US gpm) and pump t e s t e d  

t o  estimate t h e  hydrau l i c  p r o p e r t i e s  of  t h e  aqu i f e r .  

The s i tes  are discussed below with es t imated  c o s t s  i n  1972 d o l l a r s ;  

l oca t ions  of  s i tes  are shown on f i g u r e  2 .  

SITES 1 E 2 

These loca t ions  r e q u i r e  s imilar  ho le s  f o r  t e s t i n g ,  i . e .  

50 f e e t  deep, 8” diameter .  I t  i s  recommended t h a t  two 

ho le s  b e  considered a t  each s i t e .  A t  $15.00/foot each 

ho le  should cos t  $750.00 

T o t a l  f o r  f o u r  ho le s  ............................... $ 3,000.00 

The c o s t  t o  convert  one of  t h e s e  t o  a well and pump 

t e s t  i t  inc ludes :  

a )  10 f e e t  o f  wel l  sc reen  & f i t t i n g s  =$750 

b) development, 20 h r s .  @ 25/hr.  = 500 

c )  pump t e s t i n g ,  30 h r s .  @ 25/hr.  = 750 

To ta l  cos t  o f  well conversion ...................... $ 2,000.00 

SITES 3 G 4 

These loca t ions  r e q u i r e  similar h o l e s ,  i . e .  150 feet  
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deep, 6" diameter .  

s i t e  t o  be  used f o r  observa t ion  purposes .  

t h e s e  s i tes  are favourable  they would reduce p ipe  

l i n e  c o s t s  be ing  n e a r e r  t o  t h e  townsi te .  

should be  regarded as p i lo t -obse rva t ion  ho le s  

only ,  wi th  favourable  i n d i c a t i o n s  a proper ly  con- 

s t r u c t e d  product ion wel l  could be pos i t i oned  adja-  

cen t .  

One ho le  r equ i r ed  a t  each 

I f  

They 

A t  $13/ft each ho le  would c o s t  $1950.00 

To ta l  f o r  two ho le s  ........................... 
Addi t iona l  cos-ts would be:  

a )  Mobil izat ion o f  d r i l l i n g  equipment 

$ 3,900.00 

i n t o  Dease Lake and out  aga in  . . . . . . . . . . . . . .  $ 2,500.00 

b )  Moving between s i t e s ,  access, con- 

s t r u c t i o n  e tc .  ............................. $ 1,500.00 

The t o t a l  cos t  o f  t h e  programme of 6 ho le s  i s  t h e r e f o r e  es t imated  

a t  $10,900, and inc lud ing  cons t ruc t ion  and t e s t i n g  of  an in te rmedia te  

product ion wel l  i s  $12,900.00. 

Higher y i e l d  product ion we l l s  should cos t  approximately $25/f t .  

t o  d r i l l  and case  and t h e  f i x e d  c o s t s  o f  well c o n s t r u T t p n ,  development 

and t e s t i n g  would be  approximately $4500.00 p e r  well. 

I. PI 

i 



1. The concepts of recharge t o  Allanby Lake r e q u i r e  f a c t u a l  d a t a  which 

can only be  determined by subsurface exp lo ra t ion .  

A programme of explora t ion  i s  recommended a t  a t o t a l  es t imated  cos t  

of approximately $11,000.00. 

in te rmedia te  product ion wel l  can be  cons t ruc ted  and t e s t e d  a t  an 

2.  

With s a t i s f a c t o r y  i n d i c a t i o n s  an 

a d d i t i o n a l  cos t  of approximately $2000.00. 

Although no t  included i n  t h e  terms of  r e fe rence  o f  t h e  p re sen t  i n -  

v e s t i g a t i o n ,  it i s  recommended t h a t  geophysical exp lo ra t ion  be  con- 

s i d e r e d  t o  provide f a c t u a l  d a t a  f o r  dec is ions  on waste d i sposa l  

methods and f u r t h e r  d r i l l i n g  t o  t e s t  t h e  f e a s i b i l i t y  of e f f l u e n t  

s i n k  concepts be  a l s o  considered.  

3. 
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CONCLUSIONS AND RECOMMENDATIONS 



_ _  _-  - . -, 
Mean Flow in C.F:S. 

1961 
1965 

o ~ o ~ ~ o o o o o o  1966 

--- 

BRITISH COLUMBIA 
DEPARTMENT OF LANDS, FORESTS, AND WATER RESOURCES 

WATER RESOURCES SERVICE 
WATER INVESTIGATIONS BRANCH 

DATE 
SCALE : VERT 

HOR 
' NOV. 1972 .~ 

TO ACCOMPANY REPORT ON 

HYDROGRAPHS-TANZILLA RIVER 

D. M.  CALLAN ENGINEER 

FILE No. .023.90!.5 DWG. No ...................... FIGURE 4 
B C I L - ~ S ( I B C . -  w. a- B. 



FIELD HYDROCHEMICAL MEASUREMENTS (SEPTEMBER 21, 1972) 
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5.6O 370 
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PH 
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0.1 
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0.15 
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