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F i l e :  92 B/14 

Aug. 8 ,  1980 

D R I L L I N G ,  CONSTRUCTION AND TESTING 

OF OBSERVATION WELL WR 258-80 

CONTRACT NO. 67 

GALIANO ISLAND, B.C .  

INTRODUCTION 

The fol lowing i s  a r e p o r t  on t h e  d r i l l i n g ,  cons t ruc t ion  and a q u i f e r  
t e s t i n g  of Observation Well WR 258-80, l oca t ed  on a road right-of-way 
a t  t h e  i n t e r s e c t i o n  of Winstanley and Shopland Road, Southern Galiano 
I s l and ,  (Figures  1, 2 ) .  This  well was d r i l l e d  as p a r t  o f  t h e  1979-80 
Observation Well Network expansion program (see f i l e  92 B/14 [71] ,  
Feb. 7, 1980).  The d r i l l i n g  and t e s t i n g  program began on March 17, 
1980 and was completed on March 20, 1980 a t  a t o t a l  cos t  o f  $3,186.00 
l e s s  superv isory  c o s t s .  
long-term water l e v e l  f l u c t u a t i o n s  i n  an area where inc reas ing  devel-  
opment i s  occurr ing;  t o  provide information on t h e  amount of recharge 
t o  t h e  a q u i f e r ,  and t h e  e f f e c t s  o f  groundwater withdrawal upon t h e  
aqu i f e r .  

The purpose of  t h e  wel l  i s  t o  monitor t h e  

WELL D R I L L I N G  

Ken's D r i l l i n g  was r e t a i n e d  by t h e  Groundwater Sec t ion  t o  c a r r y  ou t  
t h e  d r i l l i n g ,  cons t ruc t ion ,  and t e s t i n g  of  t h e  observa t ion  well .  The 
well was d r i l l e d  by t h e  a i r  r o t a r y  method. A 20-foot length  of  6-inch 
diameter s u r f a c e  cas ing  was f i r s t  i n s t a l l e d ,  followed by d r i l l i n g  
uncased i n  bedrock, t o  a depth of  300 f e e t .  The l i t h o l o g i c  log ,  
d r i l l e r ' s  log  of  t h e  wel l  and f i n a l  well completion a r e  shown i n  
Appendix A. Samples of  t h e  rock c u t t i n g s  were taken every t e n  fee t .  

Five major water-bear ing f r a c t u r e s  were encountered: 
a t  50 f e e t  ( y i e l d  o f  3 gpm), t h e  second one a t  150 feet  ( .yield of 20 
gpm), t h e  t h i r d  a t  190 fee t  ( s l i g h t  i nc rease  i n  y i e l d ) ,  t h e  fou r th  a t  
195 feet  (no inc rease  i n  y i e l d )  and t h e  f i f t h  a t  265 f e e t  (no inc rease  
i n  y i e l d ) .  A t  t h e  completion o f  wel l  d r i l l i n g ,  t h e  water l e v e l  i n  t h e  
w e l l  was measured and found t o  be approximately 25 feet  below ground 
l e v e l .  

t h e  f irst  one 

WELL COMPLETION 

Construct ion d e t a i l s  o f  t h e  wel l  a r e  shown i n  Appendix A. 
l ength  of 6-inch diameter  su r face  cas ing  was set  t o  a depth o f  19 
f e e t  below ground, and a 1 f o o t  s t ick-up .  
i s  uncased t o  a depth of  300 f e e t  below ground. 

A 20-foot 

The remainder o f  t h e  well 
A s h o r t  du ra t ion  flow 
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t e s t  was c a r r i e d  out  during d r i l l i n g ,  which ind ica t ed  a y i e l d  of  
approximately 20 Igpm. A t  t h e  completion o f  d r i l l i n g ,  water i n  t h e  
w e l l  was f lushed  out  with compressed a i r ,  u n t i l  it appeared c lear .  
A s a n i t a r y  cement seal was completed around t h e  s u r f a c e  cas ing  t o  a 
depth of approximately 1 . 5  f e e t  below ground l e v e l .  

PUMPING TEST 

An 8-hour cons tan t  r a t e  pumping t e s t  a t  an average r a t e  o f  18 USgpm 
was conducted on March 18, 1980, u s ing  a submersible pump, s e t  a t  
an i n t a k e  depth of  190 f e e t  from ground l e v e l .  One hundred feet  of  
one inch diameter  d i scharge  hose was u t i l i z e d  t o  convey t h e  pumped 
water  away from t h e  well .  
meter and checked wi th  a f ive -ga l lon  drum and a stopwatch. 
and recovery d a t a  i s  t abu la t ed  i n  Appendix B y  and t h e  r e s u l t s  are  
g raph ica l ly  i l l u s t r a t e d  i n  Figure 3 and 4 .  
t h e  Cooper and Jacob (1946) s t r a i g h t  l i n e  method. 

The pumping r a t e  was measured with a flow 
Drawdown 

The d a t a  was analyzed by 

PUMP TEST ANALYSIS 

Figure 3 shows t h e  time-drawdown r e l a t i o n s h i p  f o r  t h e  8-hour pumping 
t e s t .  
of t h e  f r a c t u r e d  bedrock was ca l cu la t ed  t o  be 147 USgpd p e r  f o o t .  
This va lue  compared favourably with t h e  ca l cu la t ed  average va lue  from 
t h e  Residual-Drawdown vs .  t / t '  r a t i o  graph (Figure 4) of 159 USgpd 
p e r  f o o t .  From t h e s e  two f i g u r e s ,  t h e  o v e r a l l  average "apparent" 
t r a n s m i s s i v i t y  o f  t h e  water-bear ing f r a c t u r e d  bedrock zone i s  153 
USgpd p e r  f o o t .  
o f  t h e  graph a t  approximately 65 minutes a f t e r  t h e  s t a r t  of  pumping. 
This  decrease  sugges ts  t h a t  a more f r a c t u r e d  bedrock zone had been 
encountered dur ing  pumping. Using an average pumping r a t e  o f  
18 USgpm and a drawdown o f  approximately 71 f t .  a f t e r  480 minutes of 
pumping, t h e  S p e c i f i c  Capacity o f  t h e  well was ca l cu la t ed  t o  be 
0.25 USgpm/ft. o f  drawdown. U t i l i z i n g  70% of  t h e  a v a i l a b l e  drawdown 
of  approximately 265 f ee t ,  t h e  es t imated  t h e o r e t i c a l  safe w e l l  y i e l d  
f o r  s h o r t  t e r m  pumping i s  approximately 46 USgpm. Performance of t h e  
well a t  pumping rates g r e a t e r  than 18 USgpm would a l s o  be expected t o  
be less ( i . e . ,  t h e  s p e c i f i c  capac i ty  would be expected t o  decrease  
with increased  pumping r a t e s ) .  

From t h i s  r e l a t i o n s h i p  t h e  average "apparent" t r a n s m i s s i v i t y  

Figure 3 a l s o  shows a s l i g h t  decrease  o f  t h e  s lope  

HY DROCHEMI STRY 

During t h e  pumping t e s t ,  a sample of t h e  water was t e s t e d  f o r  q u a l i t y  
us ing  a Hach Test K i t .  The r e s u l t s  of  t h e  a n a l y s i s  i s  as fo l lows:  

I ron ,  Fe - 0.4 mg/L S p e c i f i c  Conductance - 305 pmho/cm. 
Chloride - 15 mg/L Temperature - l00C 
Hardness, CaC03 - 68 mg/L pH - 8.0 
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The well was sampled f o r  l abora to ry  a n a l y s i s  on Apr i l  11, 1980 
seve ra l  weeks after t h e  completion of  t h e  pumping t e s t .  
r e s u l t s  o f  t h e  l abora to ry  ana lyses  are found i n  Appendix C .  

The 

Marc Zubel 
Geological Engineer 
Groundwater 
Hydrology Sec t ion  
Inventory E Engineering Branch 
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APPENDIX A 

1 Lithological Log 

2, Driller's Log 

3 Construction Detail 
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APPROX YIELD GALLONS PER MINUTE 

PUMPING WATER L E V E i a F E E T  FROM SURFACE 

CASING USED m' 
BOTTOM OF CASING 

STICK-UP ABOVE FEET 

APPENDIX A 
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APPENDIX - B 

1 D r a w d o w n  D a t a  

2 Recovery D a t a  
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APPENDIX B 

RECOVERY READINGS IN WELL NO. - 258 AFTER VONSTA~T RATE" PUMPING TEST 

GBL/ANO / S L & / \ / ~  Date hf@??cy / g / h  
1 

I 
Time 1 Time ( t )  , Time ( t ' )  'Value of Depth t o  Residual ' Depth t o  

drawdown water in  

t c  krom top 1 i n  f e e t  , from t o p  
ti i=zlin ' i n  w e l l  1 well 

since since 
start of j Pumping / 
i n  mins. 1 i n  mins. ~ jof casing ( s t a t i c  of cas ing  

= 7.944 I in  metres I 1 in fee t  
I ! I26.1~ ' 1 

I I I i 
I 

I I 
I 
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APPENDIX C 

1 Water Q u a l i t y  A n a l y s i s  
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1. Observation Well WR 258-60 
Galiano Island (south) 
Site location 

2. Observation Well WR 258-60 
Galiano Island (south) 
Ken's Drilling setting up 

3. Observation Well WR 258-60 
Galiano Island (south) 
Drilling i n  progress 
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t 
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4 .  Observation Well WR 258-60 
Galiano Island (south) 
Sandstone cuttings and s l ight  flow 
from water-bearing fractures. 

5. Observation Well WR 258-60 
Gal iano Island (south) 
Pumpint test equipnent set-up. 

6.  Observation Well WR 258-60 
Galiano Island (south) 
Pumping test flow meter and watrr level indicator 


