
TO: Mr. H.I. Hunter, Chief 
@Hydrology Division 

Date: April 16, 1980 

Fi le :  92 B/ll-32 

Fr: J.C. Foweraker, Head 
Groundwater Section 
Hydro 1 o gy 0 i v i s i on 

North Saanich - Mepo-report on the e f fec ts  o f  pumping by the 
Pendray Irr igat ion !!!e11 on other nearby well users,  par t icular ly  
within the Ardmore Subdivision. 

Re: 

The r e su l t s  of the nionitoring program described i n  the  above 
report (attached) show tha t  the  observation we1 1 s located within 
the Ardmore Subdivision except in one area,  do n o t  show any 
d i rec t  re la t ionship t o  pumping from the Pendray well and in general 
the wells show only a season decline i n  water level of about 18 
fee t .  The area,  n o t  covered by t h i s  generalization i s  located in 
the northeast part  of the  subdivision west o f  the Pendray well. 
Here Observation Well No. 238 which i s  located 3800 f ee t  from the 
Pendray well showed a marked 33 f o o t  drop in ivatcr level over this  
pumping period. . 

. 

Further i l lonitoi ' ioy on the scale  of the 1979 program i s  n o t  
warranted - however, a limited program should continue i n  the  
affected area and an  index well should be retained within the 
subdivision as par t  of the observation well netcf;ork. 

J . C .  Foweraker, Head 
Groundwater Section 
Hydrology Division 

J CF/ h \ k /  

. .  

Attachs. 



M r .  H . I .  Hunter, 'Chief  
Hydro1 ogy D i  v i s i o n  

Date: A p r i l  16, 1981) 

F i l e :  92 B / l l - 3 2  

F r :  J.C. Foweraker, Head 
Groundwater Sect ion 

Re: Nor th  Saanich - Report on t h e  e f fec , ts  o f  pumping by t h e  Pendray 
I r r i g a t i o n  Well on o t h e r  nearby w e l l  users,  p a r t i c u l a r l y  w i t h i n  
the  Ardmore Subd iv is ion  

INTRODUCTION 

Th is  memorandum i s  t o  p rov ide  a rev iew o f  t h e  background and 
subsequent 1979 program o f  mo_nitor ing undertaken by t h e  Groundwater 
Sect ion s t a f f  i n  the  ayea surrounding t h e  Pendray i r r i g a t i o n  w e l l  
and t h e  Ardmore Subdi 'v is ion.  
presented and discussed and recommendations are  mFde regard ing  
f u t u r e  work. 

The r e s u l t s  o f  t h i s  program are  

We acknowledge w i t h  thanks t h e  cooperat ion and he lp  extended 
by M r .  Pendray and a l l  t h e  w e l l  owners who ass i s ted  i n  a number o f  
ways w i t h  t h i s  program. 

BACKGROUND 

The Pendray w e l l  i s  a 586 f o o t  deen 8- inch  diameter i r r i g a t i o n  
w e l l  l oca ted  about 2000 f e e t  southwest o f  t h e  V i c t o r i a  I n t e r n a t i o n a l  
A i r p o r t  runway boundary (see map). The w e l l  l i e s  t o  t h e  eas t  o f  t h e  
Ardmore Subdiv is ion,  and west o f  t he  town o f  Sidney. 

The d r i l l e r ' s  l o g  f o r  t he  Pendray w e l l  shows a th ickness  o f  marine 

The w e l l  cas ing extends f o r  46 f e e t  through t h i s  overburden 
c lays ,  sandy and g r a v e l l y  sec t ions  o v e r l y i n g  5 f e e t  o f  water  bear ing  
grave ls .  
m a t e r i a l  and has been d r i v e n  a f u r t h e r  12 f e e t  i n t o  t h e  under l y ing  
g r a n a d i o r i t e  bedrock.. A number o f  water bear ing  f r a c t u r e s  i n  t h e  
bedrock were encountered du r ing  t h e  d r i l l i n g  and the  main zones l i e  
between 500 f e e t  and t h e  bottom o f  t h e  ho le  a t  586 f e e t .  

I n  1978 M r .  Pendray r e t a i n e d  t h e  serv ices  o f  Brown, Erdman and 
Associates t o  eva lua te  t h e  w e l l  performance and a pumping t e s t  was 
run  f o r  severa l  days i n  June o f  t h a t  year ,  a t  a r a t e  o f  235 t o  245 
USgpm. 
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Early in Januar-y 1979, the Pla.vor of North Saanich Municipality a a l e t t e r  t o  the Minister of Environment in which concern was 
expressed a t  the possible e f fec t  t h a t  the continuous operation of 
the Pendray i r r igat ion well would have on the individual wells 

problem was the subject of a detailed discussion a t  a subsequent 
meeting with the Deputy Minister, Messrs. G .  Westwood and J .  Cummings 
o f  the Municipality of North Saanich. 
t h a t  further groundwater monitoring was necessary t o  determine the 
possibi l i ty  of interference with Ardmore individual wells and a 
commitment was subsequently given by the Director, Water Investigations 
Branch t o  our Deputy Minister in a memo dated February 19 ,  1979, 
for  our Groundwater Section s t a f f  t o  undertake t h i s  work. 

1 serving existing pror,erties within the Ardmore subdivision. This 

I t  was agreed a t  t h i s  meeting 

PROGRAM 

The following nroposals were made and agreed t o  fo r  the monitoring 
program t o  be undertaken by the Section on the Pendray well area and 
Ardmore Subdivision. 

1. To meter the Pendray i r r igat ion well and the Ardrnore and Glen 
Meadows Golf Course i r r igat ion wells for  the quantit ies of 
groundwater pumped and  the times of pumn operation, i t  beinrl 
recognized t h a t  a l l  ma.ior woducing wells in the area,must be 
assessed i f  the effects  of groundwater withdrawals are t o  be 
measured. 

2 .  To monitor water levels in adjaeent wells t o  the n o r t h ,  south, 
east  and  west of the Pendray we1 1 .  

3. To undertake additional water level monitoring within the Ardmore 
Subdivision. 

4. To establish some key observation wells w i t h  automatic Gjater level 
recording equinment and housings. 

5. To compile resul ts  a n d  write a report. 

RESULTS OF THE MONITORING PROGRAPI 

Well Location PlaD 

The attached mar, shows the positions of the monitor wells; a blue 
color denotes a manually read well, yellow rem-esents the locations of 
monitor wells f i t t e d  with automatic water level recorders. 
on which flow meters have been installed t o  measure the amount of 
groundwater withdrawals from wells are  shown in red. 

Water wells 
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- w e d  Wells 

Our records show t h a t  t h e  Pendray i r r i g a t i o n  w e l l  was pumped i n  
1979 from June 14th t o  August 21st ,  except f o r  a shut  down p e r i o d  f rom 
J u l y  17th t o  J u l y  27th. I n  t o t a l  10,27r),OOr) US ga l l ons  were Dumped 
from t h e - w e l l  du r ing  t h e  i r r i g a t i o n  season. Water a u a l i t y  i n  the  Pendray 
w e l l  i n d i c a t e s  t h e  water i s  a sodium c h l o r i d e  type  w i t h  T.D.S. o f  500 m / l .  
Dur ing t h e  pumping season c h l o r i d e  increased from 246 t o  280 mg/ l .  

Two i r r i g a t i o n  w e l l s  l oca ted  i n  t h e  Glen Meadows G o l f  Club pumned 
on ly  1,500,000 and 4,500,000 US ga l l ons  up  t o  t h e  end o f  t h e  pumping 
p e r i o d  (September 12 th ) .  
Golf Club pumned 2,398,812 US ga l l ons  du r ing  t h e  season. Over t o j t h e  
eas t  o f  t h e  Pendray w e l l  are a number o f  w e l l s  used t o  pump water f o r  
t h e  town o f  Sidney (see green co lo red  w e l l  l o c a t i o n s  on t h e  at tached man). 
These w e l l s  pumped between 15 and PO [IS ga l lons  ner -minu te  du r ing  the  
A p r i l  t o  August 1 s t  per iod .  Only one w e l l  near t h e  Hughes observa t ion  
w e l l  cont inued to,Dumn through t o  October l s t ,  and a t  a r a t e  of 15 US 
ga l l ons  per  minute. There may a l s o  be a d d i t i o n a l  i r r i g a t i o n  w e l l s  t o  
the  n o r t h  o f  t h i s  Sidney w e l l  which may have pumped du r ing  t h e  i r r i g a t i o n  
season, however, we have no records t o  con f i rm  t h i s .  

A lso an i r r i g a t i o n  w e l l  l oca ted  on the  Ardmore 

Observat ion Well No. 70 (Hughes Wel l )  

map). 
per  minute. The Hughes w e l l  was f i t t e d  w i t h  an automat ic water l e v e l  
recorder  a f t e r  t he  groundwater l e v e l  dronped below ground sur face.  A f t e r  
t h e  Pendray w e l l  ceased Dumping on August 21st  t he  water l e v e l  i n  t h e  
Hughes w e l l  s t a b i l i z e d  and then recovered b r i e f l y .  Other f a c t o r s  which 
may have in f luenced t h e  subsequent lower ing  o f  t h e  Hughes w e l l  hydrograph 
i n  September, i nc lude  p r e c i p i t a t i o n  i n  e a r l y  Sentember, t h e  con t inua l  
groundwater wi thdrawals  f rom the  nearby Sidney w e l l  which shut o f f  on 
October 1 s t  and t h e  e f f e c t s  o f  o the r  nearby i r r 3 g a t i a n ' w e l l s  i n  t h i s " -  
general area which cou ld  no t  be monitored. The combinat ion o f  these 

, f a c t o r s  and t h e  r e l a t i v e  e f f e c t s  o f  each on t h e  Hughes w e l l  hydrograph 
are  d i f f i c u l t  t o  d e f i n e  p r e c i s e l y  and conseauently no f i r m  conclus ion 
can be drawn as t o  t h e  n rec i se  e f f e c t s  pumpina t h e  Pendray i r r i g a t i o n  w e l l  
may have had on the  Hughes observa t ion  w e l l .  

/ 

Th i s  w e l l  i s  l oca ted  4600 f e e t  southeast o f  t h e  Rendray w e l l  ,(see 
The we1 1 i s  175 f e e t  deep and i s  renor ted  t o  f l o w  a t  8 US ga l  lons  

Ardmore subd iv i s ion  

The observa t ion  w e l l s  i n  t h e  Ardmore Subd iv is ion  have no t  shown 
any d i r e c t  r e l a t i o n s h i p  t o  pumping i n  t h e  Pendray w e l l  and genera l l y  
speaking show a seasonal dec l i ne  i n  groundwater l e v e l s  o f  about 18 f e e t .  
Exceptions t o  t h i s  genera l i za t i on ,  however, occur i n  t h e  nor theas t  p a r t  
o f  t he  Ardmore Subdiv is ion,  as descr ibed below under ( i )  and ( i i ) .  

( i )  Observat ion Well No. 238 

Th is  w e l l  i s  l oca ted  3,800 f e e t  f rom ' the  Pendray w e l l  and showed 
a marked 33 f o o t  drop i n  water l e v e l  du r ing  the  pumping p e r i o d  o f  t h e  
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well. The well i s  245 fee t  deen and i s  renorted t o  have a yield 
of PendR 7 nm from rock fractures.  I t  was equipDed with a Stevens recorder 
from February 2 1 ,  1079 t o  July 39, 1979. There was a short period in 
May when the recorder was removed a t  the owner's reguest. 
f inal  removal of the recorder the well has been read manually. 

Since the 

On inspection of the hydrogranh one can readil?l observe the influence 
of the Pendray i r r igat ion well. After makina an allowance for "lag time" 
we see there i s  a s t r iking correlation between the decline in the hydro- 
graph and the Dumping times recorded in the Pendray well. There i s  also 
a close correlation w i t h  a short period of recovery when the Pendrav well 
was s'hut off between July 1 7 t h  and 2 7 t h .  This neriod i s  followed by a 
further decline during the second numning neriod hetween lluly 2 7 t h  and 
August 21st, 1979. 

'The we1 1 then recovered steadily -af ter  thel  shutdown of the Pendray 
well a n d  with the heavy rains ex?erienced in December the water level. 
responded rapi dly . 

, The above d a t a  suggests there i s  a northwest-southeast zone of  
higher permeability reaching o u t  from the Pendray well t o  the northeast 
corner o f  the Ardmore Subdivi,sion where Observation Ne11 No. 238 i s  located. 

( i i )  Observation Well No. 243 

~ When dri l led in 1934 th i s  well was 60 feet  deep a n d  was reported t o  
yield 50@ gallons per hour from rock -fractures.  Over the years soi l  has 
f i l l e d  the bottom p a r t  of the well as i t  had been l e f t  uncapped and the 
casing was cut off j u s t  below ground level.  This may have closed-off - .  

some o f . t he  well flow, although, a slug t e s t  showed i t  took water readily. 
On August 21 ,  1979, i t  was deepened t,o over 209 fee t  and a good flow was 
encountered. An ins'pection of the hydrographs for  t h i s  well shows 'a 
rather steady decline of the water level from !!arch t o  August 21st. 
After the well was deepened on A u g u s t  21st, the water level declined even 
f a s t e r ,  which i s  shown by  a steep, s l o ~ e  t o  the g r a p h . .  The hydrograph 
does show a steady ra te  of recovery from early Sevtember to.'ea~ly.!-Decemher'. 
This may be due t o  preciDitation early in SeFtember and l a t e r  in October 
or we can theorize t h a t  i t  may be explained in v a r t  by the c1'osi:nq down 
of the Pendray well. 

' -  
1 

( i i i )  Observation Well No. 239 

This well i s  250 fee t  deer, and i s  reported t o  yield 17 gum from 
rock fractures.  I t  i s  eauinned with an automatic water level recorder. 
The hydrograph annears t o  disnlay only a normal seasonal trend, and 
during the m o n t h  of December the well recovered rapidlv. 

( i v )  Observation Well No. 241 

This well i s  279 fee t  deen and i s  reported t o  yield 4 qpm from rock 

I n  the September t o  November neriod there was a few sharp 

fractures.  I t  i s  equiumed with an automatic water level recorder. The 
hydrograph shows the water level declined over 8 metres in the Mav-to 
August period. 
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d e c l m  on the gra?h caused ?robably b.y pumping i n  the area. !Jhether 
t h i s  
the normal water level trend o r  partly caused by interference-frnm 
a well or other wells in the area i s  not  known. tJo nroduction wells 
are known t o  ex is t  in the immediate area,  and the araph  changes a?Pear 
t o  be o u t  o f  phase with the pumning periods,of Pendray's well. 

ge decline of water level in the May to  August period i s  .just 

Rapid recovery has taken place in December following earlv Decemher 
ra infa l l .  \ 

( v )  Observation Well No. 242 

This well i s  250 feet  deen and i s  renorted t o  yield 3.75 gnm from 
rock fractures.  The well i s  read manual1.v abou t  once a m o n t h ,  and i s  
located close t o  Observation I4fell No. 241 and  the hydrograph i s  similar.  

fractures in 
garden. The 
appears t o  d 
of the g raph  
in use prior 

The we1 

( v i )  Observation Well No. 2afl 
I 

This well i s  175 feet  deep and i s  reported to  produce 8 m m  from 
rock. I t  i s  only used during the summer months for  the 
well i s  read manually abou t  once a m o n t h .  The hydrogranh 
snlay only a,normal seasonal trend. The e r r a t i c  slones' 
from July t o  October are nrobably due t o  the well being 
t o  some of the readings. 

recovered rapidly i n  December due t o  precipitation. 

( v i i )  Observation Ne11 No. 245 

This well i s  245 feet  deep and i s  renorted t o  nroduce 4 gpm from, 
rock fractures.  The hydrograph may show only a normal seasonal trend, 
b u t  there i s  a significant r i s e  in the water level from August 2 1  (when 
Pendray's well was shut down) t o  earlv October. 
i n  resnonse t o  the rains which occurred in early September. 

I 

This may hovever, be 

Other wells which could have affected t h i s  well are the Ardmore 
Golf Course wells which were numned much of the summer: the 87C' we11 
of Ardmore Golf Course was pumoed from annroximately May 17 t o  l a t e -  
September a t  a ra te  t h a t  began a t  17 Ignm and steadily declined over 
the summer -to 11.5 Igpm. The Golf Course Clubhouse well was pumped 
steadily from avproximately l a t e r  June t o  l a t e  August or early SeDtember 
a t  a ra te  of abou$. 10 Igpm a t  the s t a r t  and declining over the summer 
t o  about 3 IgDm. There i s ,  however, no obvious evidence of the numning 
of these two wells from the hydroqraPh nlot: 

(vi i i ) Observation !*le1 1 No. 246 

This well was dr i l led  t o  4-fic) feet  and i s  revorted t o  nroduce 1.5 gpm 

This well i s  near Observation Well No. 239 and the hvdrogranh i s  much 

from rock fractures.  Manual readings are taken once a m o n t h .  

the same as i t .  
neither Pendray's pumping o r ' t h e  num?ing o f  the Ardmore Golf Course !.!ells 
seem t o  have created any noticeable decline in the water table in th i s  area..,  

. 

I t  ap?ears t o  displav only a normal seasonal trend and 

I 



I T 
Observat ion We1 1 No. 2'5% [Anderson ' s Me1 11 

This w e l l  i s  94 f e e t  deep and i s  repo r ted  t o  y i e l d  1000 qph from 
rock  f r a c t u r e s .  
was shut  3oTf, then i t  shotirs a recovery p e r i o d  from t h e r e  t o  t h e  end of 
the year.  
Ardmore area, from t h e  Pendray w e l l  , i t  seems u n l i k e l y ,  t h a t  i t  would be 
i n f l u e n c e d  from t h a t  w e l l .  

( x )  Chemical Q u a l i t y  of Groundwater i n  the Ardmore Subd iv i s ion  
Three chemical analyses of groundwater from t h e  Environment 

Laboratory are a v a i l a b l e  f o r  t h e  Ardmore subd iv i s ion .  These show t h e  
groundwater q u a l i t y  t o  be very good f o r  d r i n k i n g  water  supp l i es  though ) 

i t  may sometimes be hard. 
336 ppm, hardness ranges from 105 t o  228 ppm, c h l o r i d e s  and sulphates 
a r e  both low ( l e s s  than 23 ppm) , i r o n  and manganese combined i s  ve ry  smal l  
except i n  one sample where these a r e  0.32 ppm o n l y  j u s t  over the  accepted 
upper l i m i t  of 0.3 ppm, and t h e  groundwaters may be descr ibed as e i t h e r  
sodium-calcium bicarbonate t ype  o r  calcium-sodium b icarbonate type. 

The hydrograph dec l i nes  ur) t o  August 21 when Pendray's w e l l  

As t h i s  w e l l  i s  near the c o a s t l i n e  on t h e  f a r  s ide  o f  t he  

The t o t a l  d i sso l ved  s o l i d s  range from 236 t o  

Well No. 237 Ocean Sciences I n s t i t u t e  Nor th Well 

Th i s  w e l l  i s  368 f e e t  deep and\ i s  > repor ted  t o  y i e l d  37 gpm from 
rock  f ractures.  The w e l l  hydrograph c l e a r l y  shows the  i n f l u e n c e  o f  
t i d e s  as evidenced by the repeated d a i l y  f l u c t u a t i o n s  o f  water l e v e l .  
The hydrograph a l s o  shows a d i s t i n c t  departure f rom the  normal seasonal 
t r e n d  du r ing  t h e  i n t e r v a l s  when the  Pendray w e l l  was pumping. The 
hydrograph i s  below the  normal t r e n d  l i n e  f o r  these i n t e r v a l s ,  b u t  
recovers b r i e f l y  dur ing t h e  p e r i o d  when t h e  Pendray w e l l  was shut  down 
from J u l y  17th t o  27th, 1979. 

\ 

The data suggest t he re  i s  a zone o f  l e s s e r  p e r m e a b i l i t y  ad\ja- ' ' 

cent t o  t h e  more h i g h l y  permeable zone between t h e  Pendray w e l l  and 
Observat ion Well 238 where t h e  g rea tes t  i n f l u e n c e  due t o  pumping has 
been recorded. I 

Well No. 254 (Ocean Sciences I n s t i t u t e  South Wel l )  

This w e l l  i s  d r i l l e d  i n  g r a n i t e  and i t  i s  347 f e e t  deep w i t h  an 
est imated y i e l d  o f  6 US ga l l ons  pe r  minute. An automat ic water  l e v e l  
reco rde r  was i n s t a l l e d  a f t e r  w i n t e r  recharge was e s s e n t i a l l y  complete 
and a f t e r  the Pendray w e l l  had commenced pumping. The e f f e c t s  o f  the 
Pendray w e l l  pumping on t h i s  w e l l  a r e  d i f f i c u l t  t o  assess as pumping 
from the  nearby OS1 p roduc t i on  w e l l s  i s  probably a l s o  a f f e c t i n g  the '  
hydrograph. 
the  water  l e v e l  d i d  s t a b i l i z e  b r i e f l y  f o r  a few days and then cont inued 
i t s  downward trend.' 

' 

However, when t h e  Pendray w e l l  stopped pumping on August 24th 
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In  summary the observation de l l s  on the Ardmore Subdivision have n o t  
shown any direct  relationship t o  Dumping from the Pendray well and in 
general the wells show a seasonal decline in water levels of a b o u t  18 f ee t .  
ExceFtions t o  t h i s  generalization, however, do occur in the nnrtheast 
p a r t  of  the subdivision west of the Pendray well. 
No. 238 and nossibly Observation Well No. 243 show the influence of 
pumping from the Pendray well. Observation Well No. 238 which i s  located 
3,800 fee t  from the Pendray well showed a marked 33 f o o t  d r o p  i n  water 
level over t h i s  pumping period. Outside the subdivision the only well 
t h a t  showed some effect  from the Dumping  of the Pendray well was the 
Ocean Sciences Ins t i tu te  Observation We11 No. 237. Ne can theorize on 
the basis of the d a t a  Presented tha t  there exis ts  a central l inear  zone 
of higher permeability on which the Pendray well and the Observation 14el1 
No. 238 are  located. We can also theorize t h a t  there exis ts  a zone of 
lesser '  permeability, higher t h a n  the surrounding bedrock, b u t  less  t h a n  
t h a t  of the central l inear  zone. I n  t h i s  outer zone are located Observation 
\Jells Nos. 243 and 237. 
influence from the Pendray well pumping b u t  the d a t a  i s  onen t o  different  
interpretations.  There i s  insufficient information available t o  speculate 
further on the bedrock fracture Permeability in th i s  region a t  t h i s  time. 

Here'qbservation Well 

The hydrographs of these two wells sugqest some 

RECOMFlENDATIONS 

This monitoring program which has been in oneration 
taken considerable s t a f f  time t o  imnlement. As the resu 
clear  case of well interference from the Pendrav well in 
the Ardmore Subdivision, further detailed monitorinq of 

for  a year has 
t s  only show a 
one corner of 
he remaining area 

i s  in our  o p i n i o n  not warranted. I t  would be worthwhile, however, t o  continue 
t o  monitor two renresentative observation wells (Yos. 246 and 239) within 
the subdivision t o  keep a record of groundwater fluctuations i n  the sub-  
division as a whole. 

I t  i s  also recommended t h a t  the following two observation wells be 
retained and monitored t o  further study the zone of higher Fermeability 
which ex is t s  between the Pendray well and Clbservation Well No. 238. 

1. Glen Meadows Observation Ne11 No. 253 

2 .  Ocean Sciences Observation \*le11 No. 237 (OSI-North) 

Further we should request Mr. Pendray's continued cooneration with th i s  
project and arrange for a meter t o  be instal led on his well and a record 
of pumping I times be kept. 

0 
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flh Finally we should consider a new long term observation well in 
t 
Well No. 238 which has been taken over b.y the owner, and Observation 
Well No. 243 which we will lose shortly.  Besides providing fur ther  
information on the e f fec ts  of continued pumping of the Pendray well 
in t h i s  area,  an observation well s i ted  near Well No. 238 would help 
i n  the  understanding of bedrock fracture  permeabilities in Saanich, 
and a s s i s t  our  professional s t a f f  in t h e i r  p i lo t  project study of 
the hydrogeology of Saanich Peninsula. 

northeast corner of the Ardmore Subdivision t o  replace Observation 

Groundwater Section 
Hydrology Division 

JCF/hw 

Attachs. 
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PATTERSON (PENDRAY) WELL 

MANUALLY READ WELLS 

RECORDER INSTALLATIONS 

WELLS W/METERS INSTALLED TO 
MONITOR GROUNDWATER WITHDRAWAL 

SIDNEY WATERWORKS PRODUCTION 
WELLS (SOME OR ALL OF THESE 
WELLS MAY NOT BE I N  USE AT T H I S  
T I M E ) .  THESE \!ELLS ARE NOT 
MONITORED BY THE GROUNDWATER 
SECTION. 
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J.C.  FOWERAKER 
APRIL  9, 1980 

F I L E  NO. 92B/11-32 

W TO ACCCMPN A REPORT ON THE EFFECTS OF PUMPING BY THE PENDR4Y 
IRRIGATION KU ONbOTHER NEAFEY WELL USERS, 
PARTICULARLY IJITHIN THE ARINIRE SugDIVISION 

BRITISH COLUMBIA 
MINISTRY OF THE ENVIRONMENT 

ENVIRONMENTAL AND ENGINEERING SERVICES 
WATER INVESTIGATIONS BRANCH 
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