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. -  CONSTRUCTION OF AN OBSERVATION WELL WR 260-80 

I N  THE RED BLUFF AREA - QUESNEL, B .  C .  

I 
I 

. .  

CONTRACT NO. 69 

. . .  . . .  . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . .  . . . . .  . . .  . . .  . . . . .  ,., . * , ' .  .-. " .- ; 
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l..' ' INTRODUCTION ' 

. .  . .  

One 6-inch diameter  obse rva t ion  we l l  w a s  d r i l l e d .  and completed 

I . .  

I 
I. . 
I 
I 

t o  a depth of 245 f e e t  i n  t h e  Red Bluff a r e a  s o u t h e a s t  o f  Quesnel.  

well was d r i l l e d  by I n d u s t r i a l  Dril lers Ltd. o f  Pr ince  George i n  March 

1980. 

$6,872.50. 

The 

, 

Tota l  c o n t r a c t  c o s t s  f o r  well c o n s t r u c t i o n  and t e s t i n g  were 
. .  

The Red Bluff  a r e a  i s  s o u t h e a s t  o f  Quesnel and was chosen as a 

h igh  p r i o r i t y  area fo'r es tab l i shment  o f  an obse rva t ion  well  on t h e  

recommendations o f  Choy (1978) .  The Red Bluf f  area i s  dependent on 

groundwater f o r  i t s '  water supply.  

i n  Red Bluff  has  been shown i n  F igure  1. 

i n  g r e a t e r  d e t a i l .  

A l o c a t i o n  p l a n  showing well d e n s i t y  

Figure 2 shows t h e  s i t e  p l a n  

Cons t ruc t ion  o f  an obse rva t ion  well a t  Red Bluff  was r equ i r ed  t o  

monitor water  l e v e l  f l u c t u a t i o n  and long term ef fec ts  o f  groundwater 

e x t r a c t i o n  i n  t h e  a r e a .  

I 
.*- 

An automat ic  water  l e v e l  r eco rde r  and p r o t e c t i v e  housing were 

i n s t a l l e d  on t h e  w e l l  head. 

a minimum o f  5 yea r s .  

This  equipment should remain i n  p l a c e  f o r  

2 .  WELL CONSTRUCTION AND RESULTS OF TESTING 1 
I 
B 
I 
I 
1 

D r i l l i n g  was c a r r i e d  out  u s ing  t h e  a i r - r o t a r y  method. Ten f e e t  

of t en - inch  diameter  s u r f a c e  cas ing  was i n s t a l l e d  and t h e  annu la r  space 

grouted.  The l i t h o l o g i c a l  l og ,  water  we l l  r eco rd ,  and r e s u l t s  o f  t h e  

s i e v e  a n a l y s i s  a r e  shown i n  Appendix A. 

been c a l c u l a t e d  from t h e  recovery d a t a  and i s  shown i n  Appendix B .  

down d a t a  has  a l s o  been p l o t t e d  and shown i n  Appendix B .  

The a q u i f e r  t r a n s m i s s i v i t y  has 

D r a w -  
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The d r i l l  log shows t h e  major a q u i f e r  zone s t a r t s  a t  225 f e e t  

below ground s u r f a c e .  A .020 inch  s l o t  wel l  s c reen  was s e t  between 237 

and 245 f e e t  oppos i te  coa r se  sand and g r a v e l .  The g r a i n  s i ze  a n a l y s i s  

i n d i c a t e s  t h i s  zone could be screened us ing  a minimum s l o t  s i z e  of .040 

inch  and l a r g e r  ( i n  theo ry  p o s s i b l y  up t o  .150 inch  s l o t ) .  A .020 inch  

' s lo t  sc reen  was however , 'considered adequate  f o r  obse rva t ion  we l l  pur -  

poses .  

between 2 2 1  and 247 f e e t  below ground s u r f a c e . )  

(Note t h e  photograph showing t h e  a q u i f e r  samples c o l l e c t e d  

The well was developed us ing  compressed a i r .  The flow r a t e  

f l u c t u a t e d  due t o  t h e  very  deep s t a t i c  water l e v e l  and t h e  subsequent 

h igh  l i f t  r equ i r ed  dur ing  puvping. 

development o f  t h i s  well was approximately 20 USgpm. 

p e r i o d i c a l l y  by "rawhiding". (The a i r  c o n t r o l  va lve  was c losed ,  then  

The maximum recorded  flow r a t e  dur ing  

The well was surged 

qu ick ly  opened, t hus  f o r c i n g  water  outward through t h e  s c r e e n  openings.)  

The water  c l e a r e d  and was v i s a b l y  f r e e  o f  sand and o t h e r  f i n e  p a r t i c l e s  

a f t e r  approximately 3 hours  o f  development. 

The w e l l  was pump t e s t e d  a t  a nea r  cons t an t  r a t e  o f  32 U S g p m  f o r  

320 minutes (5 .3  h o u r s ) .  The 3 horsepower submersible  pump used was 

only a b l e  t o  l i f t  a maximum o f  32 USgpm from a d i s t a n c e  of 216 f e e t .  

Pumping t h e  w e l l  a t  t h i s  r a t e  r e s u l t e d  i n  s t a b i l i z a t i o n  being rea&ed 

a f t e r  approximately 10 minutes .  Water l e v e l  began t o  r i s e  s l i g h t l y  10 

minutes a f t e r  pumping began, i n d i c a t i n g  t h a t  t h e  well was be ing  developed 

by t h i s  pumping. 

l e v e l  dec l ined  s l i g h t l y  a f t e r  t h e  150 minute pe r iod  o f  pumping and 

remained s t a b l e  u n t i l  t h e  end o f  t h e  t e s t .  Consider ing t h e  we l l  was 

pumped a t  a cons tan t  r a t e  of  32 USgpm, r e s u l t i n g  i n  a drawdown of  3 

f e e t ,  t h e  s p e c i f i c  capac i ty  o f  t h e  wel l  i s  10 .6  USgpm/ft. o f  drawdown. 

I f  70 pe rcen t  of  t h e  a v a i l a b l e  drawdown i s  used dur ing  pumping, t h e  wel l  

could i n  theo ry  be pumped a t  a r a t e  o f  150 USgpm. 

(Note t h e  time-drawdown curve p l o t  Appendix B . )  Water 

_ .  . 
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Recovery d a t a  has  been p l o t t e d  and i s  shown i n  Appendix B .  

Unfor tuna te ly ,  an obse rva t ion  well was n o t  ob ta ined  i n  t h e  area while  

t h i s  wel l  was being pumped. 

f u l l y  r e f l e c t  t h e  h y d r a u l i c  c h a r a c t e r i s t i c s  of  t h i s  a q u i f e r .  This  d a t a  

The water l e v e l  d a t a  does n o t ,  t h e r e f o r e ,  

can be used only  f o r  l i m i t e d  c a l c u l a t i o n s  o f  t h e  a q u i f e r  c a p a b i l i t i e s .  

This d a t a  does,  however, a l low t r a n s m i s s i v i t y , o f  t h e  a q u i f e r  t o  be . 

determined. A T .  va lue  o f  48,918 USgpd/ft. has  been c a l c u l a t e d .  This  

va lue  sugges ts  t h e  well y i e l d  may be adequate f o r  i n d u s t r i a l ,  i r r i g a t i o n  

o r  municipal purposes .  Recovery t o  t h e  o r i g i n a l  pre-pumping water l e v e l  

was however, slow p a r t i c u l a r l y  cons ide r ing  t h e  w e l l  was completed i n  

permeable, unconsol ida ted  material .  

66 pe rcen t  o f  t h e  t o t a l  drawdown, 60 minutes a f t e r  pumping had stopped. 

The water l e v e l  a t  t h i s  p o i n t  was 217.5 f e e t  below t h e  p o i n t  o f  r e fe rence .  

I t  took over  17 hours  t o  r ecove r  t o  very  n e a r  t h e  i n i t i a l  s t a t i c  water 

l e v e l .  This  in format ion  c l e a r l y  sugges t s  t h e  a q u i f e r  i s  we l l  confined 

and t h e  recharge  r a t e  is  slow. 

c o n t r o l l i n g  recharge  t o  t h i s  a q u i f e r  a r e  as fo l lows:  

The well recovered  approximately 

I t  i s  probable  t h a t  t h e  p r i n c i p a l  f a c t o r s  

a) Topography - The Red Bluf f  a r e a  i s  e l e v a t e d  and r e l a t i v e l y  

f l a t  wi th  few surrounding h i l l s  t o  gene ra t e  recharge  t o  t h e  
. .  . . .  . 

.. . . .  . 
. a q u i f e r .  

' ._ , . . : * .  . , . .  , .  .,- . .  . .  . .  . . . .  
b) S o i l  Permeabi l i ty  - This  i s ' a  confined a q u i f e r ,  l oca t ed  

beneath 200 fee t  of  t i l l  and c l a y .  The low 7e rmeab i l i t y  

of t h e  conf in ing  l a y e r  may l i m i t  leakage t o  t h e  a q u i f e r  

and hence a q u i f e r  recharge .  

c) Groundwater Movement - The h y d r o s t a t i c  p r e s s u r e  i s  low 

wi th in  t h i s  a q u i f e r  wi th  t h e  p i ezomet r i c  l e v e l  r i s i n g  

only  about 25 f e e t  above t h e  t o p  o f  t h e  a q u i f e r .  Ground- 

water movement i n  t h i s  a r e a  may be r e l a t i v e l y  slow. The 

h i g h l y  minera l ized ,  poor q u a l i t y  water  w i th in  t h i s  a q u i f e r  

a l s o  sugges ts  groundwater movement i s  very  slow. 
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3 .  GEOLOGY 

. .  . . .  . .  . . . . .  . .  

S u r f i c i a l  and bedrock geology i n ' t h e  Quesnel a r e a  has  been mapped 

by Tipper  (1959, 1969).  G l a c i a l  d r i f t ;  l ake  d e p o s i t s ,  and r e c e n t  a l l u -  

vium i n  t h e  major r i v e r  v a l l e y s  cover most o f  t h e  Quesnel map area.  The 

depth of unconsol idated m a t e r i a l  averages 25-50 f e e t  commonly and ranges  

up t o  600-700 f e e t .  
..... . . .  . . . .  ... . . . .  : . . . . . . . . . .  . . . . . . . . . . . . . .  11. .  . . . . .  

Three d i s t i n c t  t i l l  s h e e t s  have been i d e n t i f i e d  
. . . . . . .  . .  . .  

.. ._ . nea r  "Diamond . I s l and ,  ' sou th .  ,of .  Quesn.el , i n d i c a t i n g  thre .e '  d i f f e r e n t . '  g l a c i a l ,  . . .  '. . . . . .  

events  i n  t h e  area.  

The GSC 762 f o o t  deep t e s t h o l e  loca t ed  i n  F igure  1, has  been 

d r i l l e d  i n  t h e  Red Bluff  a r e a .  This t e s t h o l e  i s  loca ted  1 / 2  mi le  south-  

west o f  t h e  observa t ion  wel l  (Y1 #44 i n  F igure  1) .  The geologic  log  shows 

carbonaceous s h a l e  wi th  coa l  s t r i n g e r s  encountered a t  170 f e e t  deep. This  

bedrock belongs t o  t h e  T e r t i a r y  Age F rase r  River  Formation (Aus t r a l i an  

Member). 

a long t h e  p re sen t  F rase r  River  extending from Pr ince  George t o  38 km 

south of  Quesnel according t o  Graham (1978).  

This i s  a narrow b e l t  o f  weakly l i t h i f i e d  c l a s t i c  sediments 

The geologic  log of  t h e  observa t ion  wel l  wi th  an i n t e r p r e t a t i o n  

of  o r i g i n  o f  t h e  m a t e r i a l s  i s  a s  fo l lows :  

Depth ( f e e t )  Ma te r i a l  Po s s i b 1 e .Or i gin. 
. . . .  . . . . . . .  . . . . .  . . .  . _  . . .  . . .  : . _  . .  0 - 15 T i l l  ' ' G l a c i a l  1- 

. -  . .  . .  

15 - 2 1  Sand and grave l  G l a c i a l  outwash 

2 1  - 190 T i l l  G l a c i a l  

190 - 2 2 1  Clay Lacus t r ine  

2 2 1  - 247 Sand and g rave l  G l a c i a l  outwash 

This wel l  d i d  not  reach bedrock, however it i s  expected t h a t  

bedrock w i l l  be found h e r e  i n  t h e  250 foot  depth range.  One nearby wel l  

d r i l l e d  a t  t h e  Red Bluff  school  encountered bedrock a t  a depth o f  232 f e e t .  

4 .  HYDROGEOLOGY 

The Red Bluff  a r e a  has  been l a r g e l y  subdivided i n  t h e  p a s t  as 

i s  ev ident  i n  t h e  number of  subd iv i s ions  e x i s t i n g  w i t h i n  t h i s  a r e a .  

. - .. 
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Groundwater i s  t h e  only  domestic water source  i n  Red Bluff  and t h e  

maj .or i ty  of- r e s i d e n t s  have had i n d i v i d u a l  'water-wells Constructed.  

There are 220 we l l s  on f i l e  wi th in  t h e  Red Bluf f  area.  Approximately 

60 pe rcen t  of  t h e s e  wells are r epor t ed  as be ing  d r i l l e d ,  whi le  t h e  
' 

remaining 40 pe rcen t  a r e  recorded as be ing  "dugrr. Well depths  range 

from an 8- foot  dug well t o  a 762-foot t e s t h o l e  d r i l l e d  by t h e  Geological  

Survey ' o f '  Canada. 

. . .  . .". , . -  ;' ' ' . 

. .  

. . . . . . . . . . . . . . .  . . . . . .  . . . . . . .  : , .  . .  . ;, ..... . .  . *  .. . .  . . .  . . . I  i . . ' ' ,  
. .  , . .  

. .  . . . .  . . . . . . . .  . . . . . .  . . . . .  . . . . . . .  . ,. , .. , . . . .  . . . . .  . .  . .  . .  . .  . .  

The m a j o r i t y  o f  r e s i d e n t s  o b t a i n  water  from 'a '  shal low a q u i f e r '  

l oca t ed  g e n e r a l l y  l e s s  than 100 feet  below ground s u r f a c e .  This  a q u i f e r  

appears  t o  be ex tens ive  and has  been g e n e r a l l y  used f o r  domestic water 

requirements  f o r  many yea r s .  Review of  d r i l l  log  d a t a  and d i scuss ions  

with l o c a l  r e s i d e n t s  i n d i c a t e  t h e  a q u i f e r  probably v a r i e s  i n  th i ckness  

from a few inches  t o  p o s s i b l y  a number o f  fee t .  

recorded from a well known t o  be cons t ruc t ed  i n  t h i s  a q u i f e r  i s  one 

r a t e d  a t  approximately 20 gpm. 

The h ighes t  y i e l d  

Below normal p r e c i p i t a t i o n  has  occurred over  no r the rn  B . C .  du r ing  

t h e  p a s t  f o u r  y e a r s .  A s  a r e s u l t ,  water l e v e l s  i n  shal low a q u i f e r s  a r e  

d e c l i n i n g .  This  has  been n o t i c e a b l e  i n  wells loca t ed  i n  Red B l u f f ,  and 

d e p l e t i o n  of  t h i s  shal low a q u i f e r  may e v e n t u a l l y  occur .  The shal low 

depth t o ,  and n a t u r e  of a q u i f e r  m a t e r i a l s  make t h i s  a q u i f e r  s u s c e p t i b l e  
t o  p o l l u t i o n  from sources  such as s e p t i c  tank e f f l u e n t  and p o s s i b l y  . .  .- 
contaminants such as a c c i d e n t a l  g a s o l i n e  o r  o i l  s p i l l s .  Depth t o  t h i s  

a q u i f e r  does vary  however, and i n  some p laces  t h e  ove r ly ing  t i l l  o r  c l a y  

would l i k e l y  prevent  t h i s  problem from occur r ing .  

numerous r e p o r t s  of  r e s i d e n t s  c o n s t r u c t i n g  new wells o r  deepening ( o r  

p lanning  on deepening) e x i s t i n g  we l l s  throughout t h e  Red Bluff  a r e a .  

There have been 

The shal low a q u i f e r  was encountered a t  t h e  d r i l l  s i t e  a t  a depth 

o f  between 15 and 2 1  f e e t  below ground s u r f a c e .  This  a q u i f e r  m a t e r i a l  

c o n s i s t s  of  coa r se  sand and g rave l .  The g r a v e l s  range i n  s i z e  from 1 / 4  

inch  diameter  t o  p o s s i b l y  as g r e a t  as a few inches  i n  d iameter  (cobble  

s i z e ) .  This zone was no t  sc reened  o r  t e s t e d .  The p r i n c i p a l  o b j e c t i v e  of 

t h i s  p r o j e c t  was t o  c o n s t r u c t  an obse rva t ion  well t o  monitor  t h e  deeper  

a q u i f e r  known t o  e x i s t  i n  Red B lu f f .  

...... 
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Approximately 200 f e e t  o f  t ill  and c l a y  s e p a r a t e  t h e  upper  and 

lower a q u i f e r s  a t  t h e  d r i l l  s i t e .  The lower a q u i f e r  was i n t e r c e p t e d  a t  

A t  t h i s  p o i n t ,  .221 f e e t  and d r i l l i n g  cont inued t o  a depth o f  245 f e e t .  

d r i l l i n g  was s topped and t h e  we l l  s c reen  was i n s t a l l e d .  

Numerous domestic we l l s  a r e  loca t ed  3 /4  t o  1 mile d i s t a n c e  t o  

t h e  eas t  and up t o  1 / 2  mile n o r t h  of  t h e  d r i l l '  s i t e .  These wells are 

gene ra l ly  l e s s  than  100 feet  deep and are cons t ruc t ed  i n  a number of  

t h i n  sand and/or  g rave l  a q u i f e r s .  There may be a s l i g h t  p o s s i b i l i t y  

3 * :. 1 ..- 

t h a t  a connect ion between one o r  more of  t h e s e  a q u i f e r s ,  and t h e  deeper  

a q u i f e r  i n t e r c e p t e d  a t  t h e  d r i l l  s i t e  e x i s t s .  This  p o s s i b i l i t y  however, 
. .  . .  i s  be l i eved  t o  be remote. 

Well logs  o f  deeper wells d r i l l e d  i n  t h e  

t i o n  well i n d i c a t e  t h e  a q u i f e r  ex tends  a t  least  

v i c i n i t y  of  t h e  observa- 

n a. nor th-south  d i r e c t i o n .  . .  

This  i s  shown i n  t h a t  t h e  Red Bluff  school  w e l l  ( Z l Z - X l l - Y 1 # 2 )  i n t e r c e p t s  

t h e  same a q u i f e r ,  as does t h e  Kinnie w e l l  (ZlZ-Xll-Y1,#45), 800 f e e t  t o  

t h e  n o r t h .  The e x t e n t  of  t h i s  a q u i f e r  beyond t h e s e  p o i n t s  i s  a t  p r e s e n t  

unknown. A h igh  capac i ty  well d r i l l e d  f o r  South-Hi l l  Developments Ltd. 

i s  of i n t e r e s t  and should be mentioned. The well i s  approximately 1 .5  

miles n o r t h e a s t  o f  t h e  d r i l l i n g  s i t e .  Geology i s  ve ry  similar t o  t h a t . .  

seen a t  t h e  d r i I l i n g  s i t e  and t h e  a q u i f e r  c a p a b i l i t i e s  a l s o  appear  very  

similar.  No evidence  i s  p r e s e n t l y  a v a i l a b l e  sugges t ing  t h e r e  i s  Z con- 

n e c t i o n  between t h e s e  a q u i f e r s ,  however t h i s  p o s s i b i l i t y  does e x i s t .  

. .  .. 
. ,  . . .  . . .. . .  . .  ,. . . . , .  . _ ' .  . .  . . . . .  . .  . .  . . _  . .. . . ., . .  . . .  . .  ' 

5 .  HYDROCMEMISTRY 

A water sample was c o l l e c t e d  and submit ted f o r  complete chemical 

ana lyses  dur ing  pumping of  t h e  wel l .  The a n a l y s i s  (Appendix C) i n d i c a t e s  

t h e  groundwater i s  very  hard  (1080 mg/L) and h igh ly  minera l ized  

(TDS=2246 mg/L). 

t h e  well was pumped f o r  a cons ide rab le  l eng th  of  t ime.  

i r o n  i s  probably i n  t h e  f e r r i c  o r  d i s so lved  s t a t e .  The well wa te r ,  when 

f i r s t  pumped, was c l e a r  and c o l o u r l e s s .  After a few hours ,  d e p o s i t s  o f  

ru s t - co lou red  m a t e r i a l  were noted a t  t h e  bottom o f  t h e  c o n t a i n e r .  An 

A t o t a l  i r o n  con ten t  o f  20 ppm was recorded  even though 

The m a j o r i t y  of  

i r o n  conten t  of  20 ppm exceeds t h e  recommended d r ink ing  water  s t anda rd  
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by g r e a t e r  than  60 times. 

t h e  growth o f  i r o n  b a c t e r i a . '  This water  i s  c l e a r l y  not  p o t a b l e  and i f  

considered f o r  domestic use it  must t hen  be t r e a t e d .  Treatment o f  water  

o f  t h i s  q u a l i t y  may however, be very  c o s t l y  and i s  t h e r e f o r e  not  recom- 

mended a t  t h i s  t ime.  

I ron bea r ing  water  such as t h i s  a l s o  promotes 

B e t t e r  water  q u a l i t y  i s  noted w i t h i n  t h e  shal low a q u i f e r .  

can probably be a t t r i b u t e d  t o  a f a s t e r  moving groundwater flow system o r  

This 

younger aged water .  

t o  be r e l a t i v e l y  hard ,  minera l ized  water (a Hach t e s t  was performed on 

a shal low w e l l ,  42 f e e t  deep, approximately 700 feet  n o r t h  o f  t h e  d r i l l i n g  

s i t e .  The r e s u l t s  a r e  as fo l lows:  Conduct iv i ty  - 980 pmhos/cm. 

i r o n  - 1.1 mg/L, hardness  - 564 mg/L, pH-7.8 a l k a l i n i t y  - 684 mg/L. 

a n a l y s i s  i s  be l i eved  t o  be r e p r e s e n t a t i v e  o f  t h e  q u a l i t y  of  groundwater 

expected wi th in  t h e  shal low a q u i f e r .  

Water q u a l i t y  o f  t h i s  sha l low flow system i s  r epor t ed  

This 

6 .  CONCLUSIONS AND RECOMMENDATIONS 

Pump t e s t  r e s u l t s  have shown t h i s  w e l l  may be capable  of  y i e l d i n g  

up t o  150 USgpm. 

could be p a r t  o f  an o l d e r  confined groundwater system. 

Recovery d a t a  and poor water  q u a l i t y  sugges t  t h e  aq i l i fe r  

Although t h e  pump t e s t  conducted was s u i t a b l e  f o r  obse rva t ion  . .  . .  
well purposes ,  a t e s t  a t  a h ighe r  pumping r a t e  would be  necessary  To 

more c l e a r l y  d e f i n e  t h e  h y d r a u l i c  c h a r a c t e r i s t i c s  o f  t h i s  a q u i f e r .  

Fu r the r  water q u a l i t y  t e s t i n g  o f  w e l l s  completed i n  t h i s  deeper  

flow system i s  recommended. 

Bluff a r e a  may ass i s t  i n  confirming t h e  connect ion between t h e  observa-  

t i o n  well and o t h e r  deep h igh  capac i ty  w e l l s .  Many w e l l s  t h a t  could be 

sampled f o r  water  q u a l i t y  have been noted.  

Sampling o f  a number of  w e l l s  i n  t h e  Red 

A water  l e v e l  r eco rde r  f l o a t ,  s p e c i f i c a l l y  designed f o r  deep 

water  monitor ing,  should be i n s t a l l e d  i n  t h i s  wel l  a s  soon a s  p o s s i b l e .  

This  f l o a t  should improve t h e  water  l e v e l  f l u c t u a t i o n  response and hope- 

f u l l y  r e s u l t  i n  ob ta in ing  more a c c u r a t e  hydrograph r eco rds .  

. .  . .  ) .  

. .  

c1  ... ...._.. I' - 
: * : 

. .  . 
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. .  . .  

. .  . .  
. .  
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As many o f  t h e  r e s i d e n t s  i n  Red Bluf f  o b t a i n  water from t h e  

shal low a q u i f e r ,  it i s  a l s o  recommended t h a t  an obse rva t ion  w e l l  be 

e s t a b l i s h e d  t o  monitor t h i s  a q u i f e r .  

be a v a i l a b l e  f o r  t h i s  purpose.  Hydrograph r eco rds  from a well such as 

t h i s  would assist i n  determining whether t h i s  a q u i f e r  i s  be ing  mined. 

A s u i t a b l e  abandoned well may . 

. . . . . . .  . . .  . . .  . . . . . . . . .  I .. .. ...: . ,,.; ........... . . . . . . . .  .. . . . .  ... ......... ..... . . . . . .  . . .  . .  . .  . ,  . .  :' ..'." . I .  .' i : i .?. ,.::. ,.: : ..-. : . .  .: . .  . .  : . .  . - , , ~ ,  . . 

. .  ' , .. ? .  ,, .. . . . . . . .  . . . .  . . . . . . .  . . . . . . . .  
. .  . . . . . .  

W.S. Hodge, Technician 
Groundwater 

, Hydrology Sec t ion  , 

. . .  . . . . . . . . .  . .  . . . ' . . . . . . . . . .  - 3  . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  . .  . . . . .  . .  . . . . . .  

. .  

. . . . .  . .  . .  . . .  . .  . .  

. . .  . . .  . . . . . . .  . . . . . . . . .  . . . . . .  . . . .  ... . . . .  . . . . . . . .  . . . . .  . .  . . . . .  . . . .  . . . . . . .  . . .  .+ 
. .  . .  . .  . .  

. . . .  
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Location P l a n  Showin? ble11 Dens t Y  

TO ACCOMPANY REPORT ON Province of British Columbia 
Quesnel (Red B l u f f )  

Observat ion We1 1 ,  Cont rac t  No. 69 ' 

SCALE VERT 1" = 1900' 
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DATE 
SCALE: VERT. ................................................................. 

HOR ...................... : ...................................... . . .  1 March 1980 
: . . . . . . . . . . . . . . .  

. .  
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F l l E  No. .. , ....... riwG. i r o .  F i j ~ t ~ r e  2 

ENGINEER 

UI- . . '  
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Quesnel (Red B l u f f )  Observation Well 
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Photograph showing l o c a t i o n  and 
appearance o f  a q u i f e r  ma te r i a l  between 
221 f e e t  and 247 f e e t  below t o p  
of well  ca s ing .  
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SCALE VERT 1 I t  = 49' DATE 

HOR NTS ! larch 1980 

I 

ENGINEE? 1 D. A .  Lowen - 

FILE No DWG No Appendix A 

1. .. . 

I. : 

I ' .  

. .  

. .  .. , ,.. .. .. . *. . , 

Province of British Columbia 
Ministry of the Environment 
ENVIRONMENTAL AND ENGINEERING SERVICE 
WATER INVESTIGATIONS BRANCH 

TO ACCOMPANY REPORT O N  
I 

Quesnel (Red B1 uff) Observa t i on .  
Well C o n t r a c t  No. 69 

~ 

bcil  6660 w r s  ' I  
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WATER W E L L  RECORD 
DEPT OF ENVIRONMENT. WATER RESOURCES SE VICE, WATER INVESTIGATIONS BRANCH VICTORIA, BRITISH COLUMBIA 
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SIEVE A N A L Y S I S  

Red Bluff  - Quesnel 
PROJECT1 C o n t r a c t  No. 69 
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PUMP TEST - OBSERVATION WELL bfR 260-80 
Quesnel (Red Bluff) 

March. 1980 

' DRAWDOWN DATA: 

REMARKS MINS.  S INCE DEPTH TO DRAWDOWN PUMPING RATE 
START WATER ( F T . )  (FT.1 ( I g p m )  

T I M E  

4 4 5  t = o  , 216.53 S.W.L. 

5:c3 

5:25 

1 .o 
1.1/2 
2 .o 
2.1/2 
3 .O 
3.1/2 
4.0 
4.1/2 
5 .O 

6 .O 

7 -0 
8 .O 

9 .o 
4: 55 10 .o 

12.0 

14.0 
16 .O 

18.0 
20 .o 
25.0 
30 .O 

35 .o 
40 .O 

45 .O 

50 .O 

55 .o 
5:45 60 .O 

70 .O 

6:05 80 .O 

220 -00 

220.10 
220.10 
220.10 
21 9 -90 
21 9.90 
21 9.95 
219.95 
219.85 
219.80 
219.80 
219.78 
219.77 
219.77 . 

219.77 
219.77 
219.76 
219.75 
219.75 
219.75 
219.73 
219.71 
219.70 
219.70 
219.69 
219.70 
219.69 
219.68 
219.68 

3.47 
3.57 
3.57 
3.57 
3.37 
3.37 
3.42 
3.42 
3.32 
3.27 
3.27 
3 -25 
3.24 
3.. 24 
3.24 
3.24 
3.23 
3.22 
3.22 
3.22 
3.20 
3.18 
3.17 
3.17 
3.16 
3.17 
3.16 
3.15 
3.15 

26.6 I g p m  

3 hp. submersible pump 

. .  . .  

. .  , .  .. ... - . I  , ..... ' . . :  

42.2' F. 

Appendix B 

. .  . .  
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M I N S .  S I N C E  DEPTH TO DRAWDOWN' PUMPING RATE ' RE MARKS 
START WATER (FT.) V T . 1  ( Igpm) T I M E  

6:15 90 .o 219 -68  
6:25 100 .o 219.68 
6:50 125.0 219 -65 
7:15 150 .O . 219.66 
7:40 175 .O 219.77 
8:05 200 .o 219.75 
8: 35 230 .O 219 -76 
9 :05 260 .O 219.75 
9:35 290 .O 219.76 

10:05 320 .O 219.74 

3.15 
3.15 

. . . . . . .  ;. . .  .-.3..,12 ... '"; .;;, : ...a;... .. ."":.'. . .  .. ,.>! .;..: ........ .( . . . . .  , ..,; ,:,;;*:. . .  - . . ,  .. .:., 

. . . .  ... : 3 . 1 3 " ' . .  . 25 .': 26 Igpm .(31 USgpm) . . . . . . .  
. . .  . .  . .  

3.24 
3.22 
3.23 
3.22* : ,  . *Taken @ 9:26 p.m. 

3.23 
3.21 

Hach Results : 

I r o n  - 5.0++ mg/L 

Conduct i - 

Hardness - 1026 mg/L 

PH . - 5.6 

v i t y  - 2150 pm/crn 

..  ' 

. .  

. .  . .  
. . . . . . . .  . . .  . . .  . . . . . .  . . . . .  . . .  . . . . .  . . .  . . . .  . . .  . .  ' .  . ., . I .  , . . , . . 

*- 
' . :  . .  
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PUMP TEST - OBSERVATION WELL WR 260-80 
Quesnel (Red B l u f f )  

March, 1980 
A . . c - 3  

RECOVERY DATA 

REMARKS MINS. SIKCE DEPTH TO DRAWDOWN 
STOP WATER ( F T . )  ( F T . )  TIME 

' i o  105 
10:05% 
10:06 
10:06% 
10:07 
10:07% 
10:08 
10:08% 
10:09 
10:09$ 
10: 10 
10: 11 
10: 12 
10: 13 
10: 14 
10: 15 
10:20 
10:25 
10:30 
10:35 
10:45 
10:55 
11:05 

1 /2 
1 .o 
1.1/2 
2 .o 
2.1/2 
3 .O 
3.1/2 
4 .O 
4.1/2 
5 .o 
6 .O 
7 .O 
8.0 
9 .o 

10.0 
15.0 
20 .o 
25 .O 
30 .O 
40 
50 
60 

8:30 a.m. 21 / I I I /80  
3:30 ,p.m. 21 / I I I /80  
9:00 a.m. 22 / I I I /80  

10:40 a.m. 23/111/80 

218.10 
21 7.80 
217.80 
21 7.78 

217.65 
217.65 

217.70 

217.70 
217.67 
217.68 

1.57 
1.27 
1.27 
1.25 

. missed 
1.12 
1.12 

missed 
1.17 

1 .17 
1.14 
1 .15 

. missed 

.- 217.64 1 . l l  
217.60 1.07 
21 7.60 1 .07  
217.58 1.05 
217.53 1 .o  
217.50 0.97 
217.50 0.97 
217.50 0.97 

. .  . /. . .... .. . . . 

f t .  217.35 0 .82  be fo re  pump pu l l  ed 
4.600111 15.08 216.39 0.14 
4.3821~1 14.37 215.68 

4 . 2 2 9 ~ 1  13.87 215.09 
I- 

t a p e  

196.21 c o r r e c t i o n  f o r  
t a p e  t o  p . t .  r ead ings ,  
g.L. t o  p o i n t e r  5.1 fee:  
g.L. t o  p . t .  r e f . 4 . 3  f e e r  

A p p e n d i x  €3 

. . . .  
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I IO 100 1000 
TIME IN MINUTES 

. . .  . . .  . .  . . . . . .  . . . .  . . '. . . ,  . . .  
. . . . . . . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . . .  . :. . . .  . . . . . . . .  .;.: f :.; .. . .  . . .  .-  

. .  . .  
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TIME ' DRAWDOWN CURVE 
DATA FROM WELL No. 260-80 (PUMPED,OBSERVATION) 

DATE : 
T=- - - USG PD/AQ. FT: ISWL: F t .  Below Datum 264x Q - 

A s  Q: 31*5 USGPM 

AS : F t./CYCLE 

to : MINUTES 
r :  FEET 0.3 T ta - 

r% 1.44 xi0 
- S= 

TO ACCOMPANY REPORT O N  Province of British Columbia I 

Ministry of t h e  Environment i Quesnel (Red Rl u f f )  Observation 
\ le11 C o n t r a c t  [lo. 69 ENVIRONMENTAL AND ENGINEERING SERVICE 

WATER INVESTIGATIONS BRANCH 

1 D. A .  Lowen ENGINEE? 1 SCALE VERT 1"  = 1 .5 '  
HOR - -  



io 100 R A T I O  l / t l  1930 
. .  . .  

1 
. , .  . , . . .  

. .  . . .  . . . .  .... , .  . :  . .. . . '. . . ,  .: ... . . .  . . '  . . .  . . .  a .  . . .  
'a- 

R E S I D U A L  GRAWDOWN C U R V E  
DATA FROM WELL No. aOao (PUMPED,OBSERVATION) 

a S'  
J r n  

FSWL: Ft Below Datum 
Q :  3Ie5 USGPM 

as': .I7 Ft. /CYCLE 

PUMPING TEST OF AQUIFER 

- - - __ 

Province of British Columbia TO ACCOMPANY REPORT O N  I 

Ministry of the Environment I 

WATER INVESTIGATIONS BRANCH Well C o n t r a c t  No. 69 I 
1 
i ENVIRONMENTAL AND ENGINEERING SERVICE quesnel  (Red 81 u f f )  Observa t i on  

1" = 1 . 5 '  DATE D. A. Lowen ENGINEER 
SCALE VERT 

r larch 1933 
HOR FILE  No DWG hi, Appendix B 
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APPENDIX C 

Observat ion Well Chemical Ana lys i s ,  
Water Level Recorder I n s t a l  1 a t  

. .  
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on Spec i f i c a t  i o ns 
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S A M P L I h i G  D 4 T E ( S ) :  HAR i l S / B O  1200 # R $  
S A V P L E  T Y P E :  F R E S H  Y IATEH 

. . . .  . . . . . . . . . . . .  . .  ' .  . ,  SAWLING nEP,TH:73.1  . . .  . . . . . . . . . . . . . . . .  , ,  ., '. . 

. . . . .  . . . . . . . . .  . . . . . . . .  

0040181 P H  5 L8 0 0 7 1 7 0 1  RES:FILT,IQSC ? ? U C ? L  

0110101 SPECIFIC C Q N D U C  2370, 

." 
- .  , .  

. .  SAWFLED B Y :  kJ , I ,B ,  - H Y ~ H O L O G Y ,  . .  . . . . . . . . .  . . . .  
, . . _  . .  DATE RECEIVED B Y  ik80HATBHY: M A R  (?7/8Q 

HEL U N I T  M G / L  

1010101 AbKAb3NItY:PHNL I. 0.5 
' .  '. HG/,t;'. . . . .  . . .  . . .  . . . . . . . . . . .  . . . . . . .  . . . . . . . . .  . .  . .  . 'UM.HQ/CM : . .  , .  

102OlOi A L K 4 L I ~ J I T Y : T O P  3 0 , 6  a o 4 t 7 9 2  CwLO~IDE:DISSDL 1 a 6- 
M G / L  

. . . . . . . .  . . - .  . . .  . .  . I. 
M G / L  

10617Q1 FbLJORIDEtDISSOL O q 2 3  1070002 H A R D h E S , T t C A C 0 3  i o a 9 . g  
M G / L  , . M G / L  

3 3 , s  
06sSOLVED NG/L  , M G / L  

1191703 PHOSPHORUS : T O T  0.004 1203702  S1LICA:FEACTIVE 

1211101 SULPHATE:BISSOL 1376.% 2541002 CA L C I U M  283. I 
HG/C 0 I: S S O l  V ED PW-L-j 

*- i 

2570209 I R O N  20, 2591001  MAGNESIbw 
T O T A L  M G / L  

26002139 MANGANESE 3 . 6  26419Q3 POfASSXkY 12 .3  
T O T A L  MG/L 0 1 5 S3LVEil 

;so# 
M G / C  

1 

. .  

- . 
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0040102 PH 

F I E L D  T E S T  RESULTS 
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To: F i l e  , Date: March 28, 1990 

File: 0183613-B-260 
c 

. . . .  , . , *,',.'. ; . . . .  ., . .  . .  . : : Re':. . Quesnel (Red Rluf f )  Observation Well . .,':...: ' . . : ' I .  . . - .  . . .  
. .  GIK 260-80, - S i t e  Ai.401432 - . . . . . . . . . . .  . . . . . .  

. . .  
. . . .  .... . . . . . . . . .  . .  

. .  . . .  
Backoround In fo rmt ion :  _).._--- 

I t  was reccrxended i n  1 9 7 i  t h a t  t he  Quesnel a r c s  be included 
i n  t he  proposal f o r  expansion of t he  obscrvat ion c e l l  network i 

(Choy, 1977) .  
.well in  the  Qucsnel area w a s  made in  June" 1978, but  'proved 

. . . . .  unsucccssful . The Red Bluff a r ea ,  s o u t h b b t  of Qucsncl was- .  . . . .  
chosen as 6 h i g h  p r i o r i t y  a r e a  f o r  estahlishnicnt of a monitor 
wel l ,  because of the high denzi iy  o f  water wel ls  thrcughout %his 
ar2a.  

An a t t e n p t  t o  loca t e  a s u i t z b l e  abdndoncd d r i l l e d  

. . . .  

People in  t h i s  area r e l y  e n t i r e l y  on the  graund-!ater 
. .  . .  . . .  resource f o r  . .  t h e i r . d o n e s t i c  water suppl ies .  . . . .  

The purpose o f  t h i s  well was t o  monitor I:!ater l eve l  f l uc tua t ion  
and e f f e c t s  of groundwater ex t r ac t ion  i n  the  Red Bluff ared and 
deternine i f  groundwater mining may be t a k i n g  over the long term. 
Water w11s a re  c o n j i s t a n t l y  being deepmed c!ithin t h e  Rea Bluff 
area because of the  dec l in ing  v:ater t a b l e .  The deeyer aqu i f e r  i s  
mwe r e l f z b l e  ar.d wi l l  be used wore f requent ly  3s the Srcr!th o f  
Red B1 u F i  contiiiues. 

On February 28, 1.980, Contract  No. 63, d r i l l i n g  and conztruct ion 
o f  an observation well a t  Quesriel was swarded t o  Indus-tr-ia? D r i l l e r s  
L t d .  of Prince Gcorcje. 

. ' completed on  i.isrc!t 1 9 ,  1980 using an a i r  rota'ry d r i ' l l  r ig . '  The we11 
i s  conipletzf i n  coarse  sa'nd -and gravel and 'screened betv:een- 226 f e e t  .,,- 
and 245 f e e t  using 8 f e e t  of .020" s l o t  screcn (note  a t tached  dr. i l1 

Dri7ling was b e g m  on ! k ~ h  18, 1980 2nd 

109). 

: . ._ , . . ' . I  . . . .  
. . .  

. . . .  .;. 

. .  

. I  

Well Location: --- 
The well i s  located OQ t he  road alloi;!ancc a t  t he  cornei o f  Maplr: 

Drive a n d  Borregarc! b a d  apprcxin;ately 1 miie \gest o f  Highway 57 in  
Red Gluff.  (note:  attaclied photograph;). This d r i l l i n s  s i t e  was 
allccat.c?d t o  our  Section by the Ninis t ry  o f  Transpgriat ion a n d  Hic;h:!ays 
i n  Quesnel. 
Corwn Lands hzls bpen con:pleted Grid i s  a t tached ?.o t h i s  rnemorand!rai. 
MI-. Tracy Cooper, Er.gin=.ering Ass i s t an t ,  Minis t ry  of Trsnsportcition 
and Highbays in  Cucsiiel a:sistcd our  s t a f f  i n  l o c z t i n j  a s u i t z b l e  
d r i l l i n g  s i t e .  As s t i p u l a t e d  i n  t he  app1,ication fOI* l<: ,  water l e v e l s  
wi l l  be nionitorcd f o r  a niiniriiuiii o f  5 yea r s .  

The appl ica t ion  for  p e ~ ~ n i s s i c r i  t o  ccns t ruc t  I:'orks w i  t h - i n  

. . . .  2 

. 
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- The lecy1 loca t ion  i s :  

. .  
c 

. . . . . . . . . . . . . . .  . . . . . . .  \.. ...:. : .... -_. . . . . . . . . . . . . . . . . . .  . .  . . . . .  . .  ~. 

Cariboo Land D i s t r i c t ,  Plan 6678 
Coordinates 212-Xll-Yl  +'46 

- 2 -  
. . .  

. . . . . . . . . . . . . .  . . . . .  . . .  . . . .  
. . . . . . . .  . . . . . . . . . . . . . .  A .  . . .  . . .  :, . I.. 4 . . . . . . . . . .  . . . . .  . . . .  . .  . .  .: 

. . . .  . .: . . . . . .  , .: . .;. . . . .  . . . . . .  . .  . .  

. .  We11 Location [.lap. ~ ~ i e e t  4,. : .  

. . '. . .  
N.T,.S. - 93 6-16 

- ,  Ne1 1 Dri 11 i ng S jec i  f i ca t ions :  

Depth - 247' ( f r o g  top of cas ing)  

Aquifer - coarse sand and gravel 
Screen Location - 236' - 245' 

Diarrieter - 6'' 

Well Yield* - 125 Igpm 
Kell Dr i l l ing  - Indus t r ia l  D r i l l e r s  L t d .  - Prince George 
S t a t i c  Rater Level - 
Dri l l i ng  Elethod - a i r  ro t a ry  
D r i l l i n g  Tive - 

217.21 (from recorder  s tand po in te r )  

approxirwtely 9 hours Varch 18 - l a r c h  19  
. 

Dri l l i ng  Cost - $6,872.50 

* The s e l l  was pumped a t  a r a t e  o f  26 .6  Igpnl f o r  a period of 
5.3 hours (320 minutes) r e su l t i ng  i n  approximately 3 f e e t  o f  d r a w d w n .  
The water level  s t a b i l i z e d  a f t e r  l e s s  than $ hour of puiliping a t  t h i s  
r a t e .  
drawdwn can be ca lcu la ted .  (Considering 70 percent  o f  t h e  ava i l ab le  
drawdown i s  u t i l i z e d  during pumping,ttie ~ 1 1  could t h e o r e t i c s l l y  by 
pulrlped a t  around 125 I g p m ) .  I f  a properly designed scl'een \.tei-e 
i n s t a l l e d  in t h i s  aqu i f e r ,  t he  s p e c i f i c  capac i ty  a n d  s u b s e q u e ~ t  y i e ld  
may be considerablygreater .  The well was intended f o r  water leve l  
nioni to r ing  only,  however, and  the screen i n s t a l  l ed  was adec!us.te f o r  
this  purpose.  

Equipment on S i t e :  

Metric Recorder- - R G - 4 8  (1 :2  Gears met r ic )  
Weight Drive Clock - CG-21 
Stee l  Reco\-der Housing - 18" X 24" X 24" 
6" diamcter threaded r ipp le  welded t o  casing 
Weight Drive Pipe 
1 - 18 lb .  Clock lieight 
26 oz.  o f  Countel-,.:eight 
1 - 5" dianleter f l o a t  

Using these f i g u r e s ,  a s p e c i f i c  csppci ty  of 8.8 Igpl i l / f t .  o f  

. . .- . 

. . . . . .  . . . . .  . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . .  . . . . . . .  . . . . . .  . .  
. .  

.- . . .  

. d  .- . .  . .  , .  

1 - 15 metre graduated tape 
195 f t .  o f  f i sh ing  l i n e  ( spec ia l  rubber coated f l y  f i s h i n g  l i n e )  
1 recorder  stand CI.I/GE pulley 
1 b o t t l e  of ink 
5 yea r  supply of metr ic  recorder  c h a r t s  (F-4) stamped ''on1' and "o f f "  
2 cable  cl  i p s  
1 master lock a n d  2 keys ($3753) 

The recorder  i n s t a l l a t i o n  was painted dark green upon co!iipletion. 
t o  ground level  has been shown with an arrow on the  we11 casing.  

Reference 

. . . .  3 
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Observer NaEe and Particulars-:  

Ted Melanson ( t eache r )  
774 Pine Road 

" I  Quesriel, G . C .  
V2J 3S5 
Phone - Home 747-1484 . I  

Observer Ins t ruc t ions  : 

. . . . . .  : -  . . . . . . . . . .  . I .  

. .  .. 

.- 
. . . . . . . .  . . . . . .  _ :  -. '+. .>i. ,: . .  

. .  

. .  

Mr. Melanson has agreed t o  change the  hydrograph xonthly a t  no 
charge ( a t  t he  end o f  each m o n t h ) .  The necpssary forix and cha r t s  
have been l e f t  with him along w i t h  verbal and wr i t t en  in s t r i<c t ions  
on how t o  change the  hydrograph and accura tz ly  read the  met r ic  tape.  
Mr. Melanson is  a Junior  High school teacfier and i s  very farni l idr  
with the nictric systciii. 
resource of Red B l u f f  and should provt? t o  be an e x c e l l e n t  observer .  

He apptzrs  very in t e re s t ed  i n  the  groundwater 

Ground Level Datuni: 

Casing s t ick-up from tape poin te r  t o  ground leve l  (no te :  arrow on casing 
i n  photograph showing ground l eve l  re ference)  - 1.55 nictres (5 .1  f e e t ) .  

Distance t o  na t c r  leve l  from t ape  poin te r  = 66.20 met= (217.21  f e e t ) .  

Tape reading = 4.600 metres. 

Correction f a c t o r  t o  be appl ied t o  tape rezding i s  t he re fo re  +-60.05 n!et.r_e_s.. 
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- DeeLkrater Level Flonitorinq Problems: 

A s t a t i c  water leve l  o f  over 60 Fe t res  (200 f e e t )  may be d i f f i c u l t  

!Jith a depth t o  water o f  over  200 f e e t  f l o a t  
A deep well f l c a t  may 

, t o  monitor accura te iy .  Several sources o f  e r r o r  can con t r ibu te  t o  .- 
inaccuracy in  the reccrd.  
l ag  and l ini?  s h i f t  m y  cont r ibu te  t o  inaccuracy. 
have t o  b? i n s t a l l e d  in place of the regular  f l o a t .  
of t h i s  well should be s tudied c lose ly  f o r  e r r o r  and a l t e r a t i o n s  nladc 
i f necessary . 
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