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1. Purpose o f  Study: 

A t  t h e  reques t  of t h e  A g r i c u l t u r a l  Engineer ing Branch, M i n i s t r y  o f  
A g r i c u l t u r e  and Food, a rev iew o f  groundwater c o n d i t i o n s  around t h e  
Oot ischen ia  area has been completed. 
a r e v i e w  o f  o f f i c e  i n f o r m a t i o n  o n l y .  

T h i s  rev iew has been l i m i t e d  t o  

As o b t a i n i n g  a r e l i a b l e  water  s u p p l y ' i s  cons idered a l i m i t i n g  f a c t o r  
i n  t h e  enhancement o f  a g r i c u l t u r a l  p r o d u c t i o n  t h i s  r e v i e w  was c a r r i e d  o u t  
t o  determine i f  and t o  what e x t e n t  groundwater p o t e n t i a l '  e x i s t e d  and - . 

cou ld  be developed t o  meet t h e  requi rements f o r  each o f  t h e  5 p a r c e l s  
o f  Crown Land as shown i n  f i g u r e  1 .  

The l a n d  w i l l  be developed under t h e  Proper ty  Management Branch 
a g r i c u l t u r a l  lease program, 

In fo rmat ion  on a n t i c i p a t e d  w e l l  depth and c a p a c i t y  f o r  w e l l s  con- 
s t r u c t e d  near o r  w i t h i n  t h e  boundar ies o f  each p a r c e l  has been requested. 
Cost es t imates  f o r  w e l l  c o n s t r u c t i o n  and t e s t i n g  have a l s o  been 
requested. 

2, Sources o f  Review: 

Groundwater i n f o r m a t i o n  reviewed was ob ta ined f rom w e l l  records  on 
Groundwater S e c t i o n ' s  f i l e s .  
( M i n i s t r y  o f  Environment, 1976) f o r  t h e  s tudy  area was a l s o  reviewed. 
A e r i a l  photographs, groundwater r e p o r t s ,  and genera l  i n f o r m a t i o n  on f i l e  
was examined. 
54 e x i s t i n g ; w e l l s  such as w e l l  l o c a t i o n ,  depth,  y i e l d ,  s t a t i c  water  
l e v e l  and a q u i f e r  d e s c r i p t i o n .  

A v a i l a b l e  " S o i l s  and Landforms" mapping 

Tab1 e 1 was prepared o u t 1  i n i  ng ava i  1 ab1 e i n f o r m a t i  on on 

3 . '  \Previous I n v e s t i g a t i o n s :  

There have been severa l  s i t e  s p e c i f i c  groundwater s t u d i e s  conducted 
d u r i n g  t h e  l a s t  20 years  i n  t h e  Cast legar  and Oot ischenia areas. 
c a p a c i t y  w e l l s  have been c o n s t r u c t e d  i n  var ious  areas. 

High 
The S e l k i r k  
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m o l l e g e  aquifer,  for  example, located southeast of Castlegar on the south 
side of the junction of the Kootenay and Columbia Rivers was developed 
in the mid-seventies and wells capable of yielding thousands of gallons 
per minute have been constructed in th i s  aquifer. 
t h a t  the geology i n  the Castlegar-Ootischenia area i s  extremely variable 
and complex. Although some areas have shown i t  i s  possible t o  construct 
high capacity wells in highly permeable deposits, other areas have 
revealed only small yielding wells from relat ively impermeable material. 

Studies have shown 

4 .  Geology: 

The geology of the Castlegar-Ootischenia area has been studied since 
the early 1960's in connection w i t h  the search f o r  water. 
of the study area as stated previously, i s  extremely varied and complex. 
Castlegar i s  on the western end of a terminal moraine formed by ice 
which moved down the Kootenay River valley. 
of very bouldery deposits varying from clean gravels t o  comPact t i l l .  
The moraine in places i s  quite permeable and in some areas re la t ively 
impermeable. South of Castlegar, well records indicate t h a t  much of 
the low-lying areas adjacent t o  the Columbia River are underlain by 
thick fine-grained sediment mostly s i l t y  sand and minor s i l t  and  clay 
over bedrock. 
on the upland near the Castlegar Golf Course. 

The geology 

This moraine i s  comprised 

In  contrast thick sand and gravel formations are  evident 

5. Development of Crown Land: 

As stated previously a major consideration in the development of 
Crown Land for  agricultural production i s  the location and development 
of a re l iab le  water source t o  meet the specific requirements of each 
parcel, The potential for  groundwater development within each parcel 
i s  discussed below. Groundwater information i s  lacking for  some areas 
and t e s t  d r i l l i ng  may be necessary t o  fu l ly  assess the potential of 
these areas. Previous groundwater studies in other areas have indicated 
some areas have excellent groundwater potential .  Prior t o  instigating 
any t e s t  d r i l l i ng  program, preliminary f i e ld  work would f i r s t  be 
necessary t o  confirm the local geologic: and groundwater conditions. 

5.1 Parcel 1: 

Parcel 1 as shown in figure 1 i s  described as 94 acres in s ize  with 
an i r r igat ion requirement of 775 gpm or  8.25 gpm of water per acre. 
i s  located a t  a n  elevation of approximately 1900 fee t  and about  450 
fee t  above the elevation of the Columbia River. I t  i s  crown land near 
the Castlegar Golf Course. 

I t  
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1 300 fee t  t o  the east  and t o  the west of t h i s  land. Bedrock was 
Groundwater Section records indicate the nearest wells are about 

encountered a t  varying depths in almost a l l  wells reviewed. Well records 
indicate depth t o  bedrock varies between 93 and 183 fee t .  Hiqh-capacity 
wells are evident on and near the Golf Course where t e s t  and production 
wells have been constructed in permeable medium t o  coarse sand above the 
bedrock. One particular well was pumped a t  a ra te  of 425 gpm for  a 
period of 3% hours. Aquifers appear t o  be generally under water table 
conditions i n  t h i s  area with recorded s t a t i c  water levels in wells between 
81 and 100 fee t  below ground surface. Long-term groundwater ava i lab i l i ty  
in th i s  area i s  limited by well interference and  annual recharge. Wells 
t o  the west are  located a t  a lower elevation and are generally bottomed 
in s i l t  w i t h  aquifer material above the s i l t  appearing s i l t y ,  d i r ty  and  
re la t ively impermeable. 
higher elevations t o  the east  and/or from the Columbia River. 
the Golf Course up on the bench are probably recharged-from higher eleva- 
tions t o  the north and east .  

Recharge to  th i s  l a t t e r  area may occur from 
Wells near 

Drilling would have t o  be undertaken on Parcel 1 t o  determine whether 
aquifer conditions similar t o  the Golf.Course area underlie t h i s  region. 

The depth of wells in th i s  area would be in the neighborhood of 200 
fee t  when bedrock may be encountered. 
the bedrock should be penetrated and a screen assembly be instal led t o  
o b t a i n  maximum specific capacity and well efficiency. If t e s t  d r i l l ing  
i s  successful and a high-yield aquifer i s  proven then a laraer diameter 
well o r  well f i e ld  consisting of 2 or more 8-inch diameter wells may be 
designed. Wells should be spaced as f a r  a p a r t  as possible so the i r  areas 
of influence will have a minimum of interference with each other. 

The en t i re  aquifer thickness above 

Following i s  an estimate of costs involved for  one 8-inch diameter, 
200 fee t  deep well, constructed in overburden. The cable-tool method of 
dr i l l ing  i s  recommended because of advantages in the collection of 
accurate formation samples for well screen design. 
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Mob and demob (lump sum) 

10- inch d r i v e  shoe 

20 f e e t  o f  10- inch  cased d r i l l i n g  
8 48 .00 / f t .  

8 - inch  d r i v e  shoe 

20 f e e t  o f  8 - i nch  ove r lap  cas ing  
8 16.25 / f t .  

180 f e e t  o f  8- inch cased d r i l l i n g  
8 38 .00 / f t .  

15 f e e t  o f  8 - i nch  screen and 
f i t t i n g s  (lump sum) 

Hour ly  work t o  s e t  screen, b a i l  t e s t ,  
w e l l  development g r o u t i n g  8 60.00 
per  hour 

Mob and demob of pump and equipment 
(lump sum) 

I n s t a l l  and remove pump and d ischarge 
p i p e  (lump sum) 

24-hour pumping t e s t  8 50.00 per  hour 

Recovery 8 40.00 per  hour ( 3  hours)  

5 .2  Parcel  2: 

500.00 

300.00 

960.00 

185.00 

325 .OO 

6840.00 

1 500.00 

1200.00 

500.00 

500.00 

1 200.00 

120.00 

sub- t o t a l  14 130.00 

+ 10% cont ingenc ies  1,41,3 .OO 

7’0TAL $1 5,543.00 

Parcel  2 as shown i n  f i g u r e  1 i s  descr ibed as 40 acres i n  s i z e  w i t h  
The an i r r i g a t i o n  requi rement  o f  330 gpm o r  8.25 gpm o f  water  per  acre .  

l and  i s  l o c a t e d  on t h e  bench, no r theas t  o f  Oot ischen ia  a t  an e l e v a t i o n  of 
between 1800 and 1850 f e e t  o r  about 200 f e e t  above t h e  Cast legar  A i r f i e l d .  
Nine w e l l s  on reco rd  l oca ted  between t h e  Cast legar  A i r f i e l d  and t h e  v a l l e y  
s i d e  w a l l  were examined. These w e l l s  a re  however l o c a t e d  on t h e  f l a t s  and 
may n o t  be i n d i c a t i v e  o f  groundwater c o n d i t i o n s  u p  on t h e  bench. It 

..... 1 5  



- 5 -  

0 should be mentioned however t h a t  these we1 1s ranie in depth between 60 
and 335 fee t  while yields reported range between 7 and 30 gpm. 
indicate bedrock was encountered in 5 of the wells a t  depths ranqing 
between 65 and  246 fee t .  
wells. Well construction may prove more encouraqing within the boundaries 
of Parcel 2 where similar topography and geoloqic conditions t o  Parcel 1 
may be evident. There i s  a lack of hydrogeoloqic information available 
for  t h i s  area however, and t e s t  d r i l l ing  would be necessary to  determine 
the groundwater potential of the area. Similar well construction and  
testing cost estimates t o  those outlined for  Parcel 1 could be anticipated.  
Test d r i l l ing  should be s i ted as f a r  away from the valley side wall as 
possible t o  reduce the boundary effects  t h a t  may resu l t .  

Records 

S i l t  or s i l t y  sand was encountered in a l l  

5.3 Parcel 3: 

Parcel 3 i s  described a s  30 acres in s ize  with an i r r igat ion require- 
ment of 265 gpm o r  8.8 gpm of water ner acre. This land slopes qently 
in a direction towards the Columbia river from an elevation of 1575 fee t  
t o  1450 fee t .  Groundwater Section records show four  wells are  located 
near the boundaries of Parcel 3. One well encountered s i l t  a t  208 fee t  
which continued t o  a depth of 280 fee t  before d r i l l i ng  was terminated. 
In contrast ,  a few high-capacity wells are  located east  of Parcel 3 
where terrace o r  delta dePosits a re  deposited against the valley side 
wall. One of these wells was dr i l led  t o  a deDth of 229 fee t  for  the 
Ootischenia Improvement Dis t r ic t ,  was tested a t  205 USgDm for  a 24-hour 
period and uti l ized less  t h a n  3 fee t  o f  available drawdown, Another 
well located in the same general area was pumned a t  488 USgpm for  a 24- 
hour period. Although no boundary effects  were detected during these 
t e s t s  t h i s  i s  a concern due t o  the presence o f  the bedrock side wall 
t o  the east  and the relat ively imDervious s i l t  formations t o  the west. 
The existence of these suspected boundaries within the zone of influence 
of the pumping well may become evident over a longer period of pumping. 
If  further dr i l l ing  i s  conducted in th i s  area well spacing i s  c r i t i ca l  
in order t o  avo id  o r  reduce interference between wells. 
advantageous t o  construct an observation we1 1 close t o  the suspected 
boundary in order t o  detect a boundary effect  ea r l i e r .  Coarse gravels 
above t i l l  were encountered in the 229 foot well. 
t o  peter o u t  into s i l t  and sandy s i l t  in a westerly direction towards 
the Columbia River, 

I t  may be 

These qravels appear 

In summary, favourable d r i  11 i ng conditions have been encountered 
direct ly  east  of the boundaries of Parcel 3 in delta or terrace deDosits 
near the bedrock face of the valley wall. High capacity wells have been 
constructed within these deposits. Available information would'indicate 
dr i l l ing  conditions may be less  favourable in a westerly direction 
towards and within the boundaries of Parcel 3 near the Columbia River. 
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e x t e n s i v e  s i l t  and sandy s i l t  deposits may be encountered in these areas. 

Approximate costs involved following the same c r i t e r i a  as outlined 
for  a well constructed within Parcel 1 ,  however completed t o  an anticinated 
depth o f  250 f ee t  rather t h a n  200 f ee t ,  and equipped with 10 f ee t  of s ta in-  
less  steel  screen, are  estimated t o  be $17,083.00. 

5;4 Parcel 4: 

Parcel 4 i s  described as 50 acres in s ize  with an i r r igat ion require- 
ment of 370 gpm or 7 . 4  gpm of water per acre. 

A t  present, no well record information i s  on f i l e  in the vicini ty  of 
Parcel 4. I f  s i l t y  conditions apparent: in some wells located near the 
Columbia River and shallow depth t o  bedrock can be avoided and coarse 
water-bearing sand and  gravel deposits can be located and developed then 
Parcel 4 may prove t o  have good groundwater potential .  Aerial photo- 
graphs indicate bedrock outcropping i s  extensive t h r o u g h o u t  t h i s  area. 
Test d r i l l i ng  i s  necessary t o  more fu l ly  understand the groundwater 
potential of th i s  area,  Aerial photographs show evidence of a large 
garbage dump d i rec t ly  nor th  of Parcel 4 .  
groundwater i s  particularly a concern where there may be clean coarse 
gravels in an  area. The location of t h i s  dum? s i t e  should be a major 
consideration when locating a t e s t  well. 

The migration of contaminated 

5.5 Parcel 5: 

Parcel 5 i s  described a s  50 acres in s ize  with an i r r igat ion require- 
ment of 410 gpm or 8.25 gpm of water per acre. One high capacity well 
near the boundaries of Parcel 5 i s  encouraging and indicates the area 
may have excellent potential for  groundwater development. The well i s  
located a t  the Br i l l i an t  Community Hall, was dr i l led  in 1965 t o  a depth 
of 139 fee t  and i s  equipped with a 10-foot length of screen. This well 
was pumped a t  350 USgpm for  8 hours. When pumping was terminated the 
well recovered almost immediately. The well record shows the aquifer 
i s  open below 140 f ee t ,  indicating the aquifer has even greater notential .  
Geologic conditions may be similar in th i s  area t o  the area south, across 
the Kootenay River. Some high-caFaci t;y we1 1 s have been constructed near 
the Selkirk College in w h a t  i s  known a:; the Selkirk College aquifer. The 
similar set t ing of Parcel 5 a t  the junction of the Kootenay and Columbia 
Rivers w i t h  the peninsula around Selkii-k College suggests i t  may be 
possible t o  encounter a high capacity aquifer within the boundaries of 
Parcel 5.  Although t e s t  d r i l l ing  in th i s  area i s  necessary t o  more 
fu l ly  understand aquifer potential ,  the limited information available 
indicates t h a t  well depths in th i s  area would be around 200 f ee t .  
Similar construction and  testing costs t o  those outlined for  Parcel 1 
may apply here. 
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a t e r  Qual i ty:  

7.  

A t  present ,  v e r y  l i m i t e d  water  q u a l i t y  da ta  i s  a v a i l a b l e  f o r  t h e  
Cast legar-  Oot ischen ia  areas. 
ava i  1 ab1 e. These r e s u l  t s  i n d i c a t e  water  qual  i ty  around t h e  Cast1 egar 
area i s  v e r y  hard (274 mg/L) and moderate ly  m i n e r a l i z e d  (451 mg/L) 
w h i l e  water  q u a l i t y  t o  t h e  south around Oot ischenia and Kinnard i s  o f  
b e t t e r  q u a l i t y ,  s o f t e r  (75-102 mg/L) w i t h  lower  t o t a l  m i n e r a l i z a t i o n  
(223 mg/L). 

Only 6 f i e l d  and ab analyses a r e  present  Y 

Summa ry : 

As a p r e l u d e  t o  t h e  des ign and c a r r y i n g  o u t  o f  a t e s t - d r i l l i n g  
program, a f i e l d  survey conducted by a groundwater c o n s u l t a n t  should be 
c a r r i e d  o u t  around t h e  area o f  each Parcel  o f  Crown Land. Th is  survey 
would i n v o l v e  documenting up- to-date i n f o r m a t i o n  on b o t h  o l d e r  and r e c e n t l y  
c o n s t r u c t e d  w e l l s .  
i n a r y  s t e p  i n  e s t a b l i s h i n g  where t h e  most s u i t a b l e  l o c a t i o n  may be f o r  
t e s t  d r i l l i n g  i n  an a t tempt  t o  a q u i r e  t h e  d e s i r e d  y i e l d .  

Geology throughout  t h e  s tudv  area i s  bo th  v a r i e d  and comDlex. 

The i n f o r m a t i o n  i s  cons idered necessary as a p r e l i m -  

Well  
records  i n d i c a t e  t h a  
and sandy s i l t  i n  an 
towards t h e  Col umbi a 
apparent ad jacent  t o  
p l a t e a u  near t h e  Oot 

A rev iew o f  i n f  

coarse s a k i s  and g r a v e l s  apDear t o  grade i n t o  s i l t  
e a s t e r l y  d i r e c t i o n  f rom t h e  bedrock v a l l e y  w a l l  
R i v e r .  
t h e  bedrock v a l l e y  w a l l  near Oot ischen ia  and on t h e  
schenia Go1 f Course. 

Coarse water-bear ing sands and g r a v e l s  a r e  

r m a t i o n  a v a i l a b l e  has Permi t ted  c e r t a i n  observa t ions  
t o  be made f o r  each Parce l ,  
on l i m i t e d  groundwater i n f o r m a t i o n  and r e s u l t s  ob ta ined f rom t h e  f i e l d  
survey and/or t e s t  d r i l l i n g  make these observa t ions  s u b j e c t  t o  p o s s i b l e  
cons iderab le  change. Each Parcel  has been g i v e n  a r a t i n g  r e g a r d i n g  t h e  
groundwater prospects  t o  meet t h e  d e s i r e d  y i e l d .  
h i g h l y  probable,  good o r  i n s u f f i c i e n t  da ta  a v a i l a b l e .  

These observa t ions  have been made, based 

Rat ings g i v e n  a r e  

Parcel  1 - i n s u f f i c i e n t  da ta  a v a i l a b l e  - i n f o r m a t i o n  f rom a d j o i n i n g  
areas suggests t h a t  w e l l s  c o n s t r u c t e d  near t h e  boundar ies 
of Parce l  1 m i g h t  be success fu l .  

Parce l  2 - .  i n s u f f i c i e n t  da ta  ava- i lab le  - however s i m i l a r  geo log ic  
s e t t i n g  t o  Parcel  1 i s  encouraging. 

Parce l  3 - good 

Parcel  4 - i n s u f f i c i e n t  da ta  a v a i l a b l e  

..... /8 
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0 Parcel 5 - highly probable - one well located near the boundaries 
of Parcel 5 was very successful. A similar geoloaic 
sett ing t o  the Peninsula across the Kootenay River where 
the h i g h  capacity Selkirk College wells are  constructed 
i s  very encouraging. 

Cost estimates fo r  well construction and tes t inq a re  between $15,c)00.00 
and $18,000.00 fo r  8-inch diameter test-production wells d r i l l ed  t o  a depth 
of between 200 and 250 f e e t .  Available information suggests t h a t  wells 
d r i l l ed  t o  approximately this depth should be successful w i t h i n  or near 
the boundaries of Parcels 3 and 5.  Insuff ic ient  data i s  available t o  
estimate the anticipated well depths required fo r  Parcels 1 ,  2 and 4 .  

Test d r i l l i n g  and pump testing should be undertaken under supervision 
of a consulting groundwater geologistlengineer. 

A garbage dump i s  located near the boundaries of Parcel 4 and poses 
a potential contamination threa t  t o  groundwater. The location of this 
dump i s  a concern i n  the s i t ing  of test: production wells near o r  w i t h i n  
the boundaries of Parcel 4.  

I f  a test-production well i s  constructed i n  an area i t  i s  recommended 
t h a t  during pumping any nearby we1 1 s be  monitored f o r  interference 
e f fec ts .  

Cable-tool d r i l l i ng  i s  recommended f o r  the collection of accurate 
so i l  samples f o r  well screen design. 

References: 

Ministry of Environment, 1976 Soi ls  and  Landforms, 82 F/5 B.C. 
Castlegar Kootenay Dis t r ic t  B . C .  Nelson Map Area. 

W.S. Hodge 
Sen i or  Te c hn  i c i a n 
Groundwater Section 
Water Management Branch 
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