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Following the  January 19, 1977, telephone request from Mr. Les Gilbert ,  
Mr. Lomas and myself attended the  s ta r tup :  and running of t he  retest on 
s e l l  7 (Hatchery No. 2) on January 20 and 21. During the  first day, 
procedures f o r  the  retest were reviewed with Mr. Gilbert  and a general 
inspection was made of the other wells t i e d  in to  the  supply system. 
preparation f o r  the  r e t e s t ,  time gears were moreover changed from a 32-day 
t o  24-hour recording period i n  the  automatic recorder i n s t a l l ed  i n  
'ubservation well 3 located 46 f e e t  south of well 7. The retest was 
carr ied out the  second day s t a r t i n g  a t  9:00 a.m. wit&. pumping car r ied  
out for 5 hours until 2:OO p.m.. 
retest a b r i e f  description of the  s i t e  design, pump design, monitoring 
equipment and well operation p r io r  t o  the  r e t e s t  are as follows: 

In 

Prior to discussing the results of the 

S i t e  Design 

Three wells designated Hatchery wells 1, 2 and 3 have been incorporated i n  
the  water supply system and are  respect ively wells 8, 7 and 1 which were 
completed by the  Groundwater Section. The wells a re  s i tua ted  numerically i n  
l i ne  with Hatchery well 3 (Groundwater well 1) fur thes t  from the  Hatchery. 

P u m ~  Desim and Monitorine EauiDment 

Wells 7 and 1 are equipped with Vert i - l ine Aurora turbine pumps powered by 
25 and 20 h.p. U. S. E lec t r ica l  motors and a re  ra ted  a t  740 USgpm at  105 f e e t  
and 500 USgpm a t  95 f e e t  respectively.  
a turbine pump and construction is  being f ina l ized  on the  pump house and a 
new high capacity (2000 USgpm) pump i s  a t  the  s i t e  f o r  i n s t a l l a t ion .  This 
l a t t e r  pump w i l l  be powered by a 75 h.p. motor with auxil:i&py:: standby d iese l  
generating uni t .  

Well 8 is  temporarily equipped with 

Apart from the  pump and motor assembly, the  discharge l i n e  set  up i n  each 
pump house includes a check valve followed by a bu t t e r f ly  valve and a length 
of discharge pipe with a "Measurell" discharge elbow t o  monitor flow. 
discharge elbow can be monitored with a portable  flow meter and w i l l  be 

The 

. . .  2 

i 



D r .  J. C:Foweraker 

- 2 -  

February 4, 1977 

connected t o  automatic 
of the  Hatchery during 

chart  recording equipment a t  t he  main control room 
production. 

Well 7 i s  equipped with an automatic bubbler system as supplied by B.C.A. 
Indus t r ia l  Controls and su f f i c i en t  access i s  avai lable  t o  monitor water 
levels manually with an electric probe. 
Section was ins t a l l ed  i n  an exis t ing v e r t i c a l  ou t l e t  located a t  the  top 
of the  discharge l i n e  between the  bu t t e r f ly  valve and the  check valve. 

The sand t e s t e r  provided by our 

Well 1 matchery w e l l  3) does not have su f f i c i en t  access f o r  obtaining 
manual water leve l  readings but is  presently equipped with small diameter 
tubing f o r  t he  bubbler system. The bubkler monitoring system has been 
ordered f o r  a l l  of t he  production wells. 

Well Operation Pr ior  t o  Retesting of Well 7 

Well 1 (3) was not i n  operation but had been pumped occasionally i n  the  
past  a t  rates above 600 USgpm. 
was th ro t t l ed  down t o  370 USgpm by M r .  Gi lber t  i n  t h e  event t h e  well would 
be required t o  supply the  old Hatchery operation. 

Pr ior  t o  running the  retest on w e l l  7, well 1 

Well 7 (2) had not been pumped previously. 
sounded t o  check f o r  sand as t h i s  would require  removing of the  pump assembly. 

The w e l l  a l so  had not been 

Well 8 (1) had been operating more o r  less continuously a t  an approximate '. 
r a t e  of 350 USgpm. 
of Fell 7. 

This w e l l  was t o  remain i n  operation during the  r e t e s t ing  

Retest Procedures 

With well 8 pumping continuously the  evening and morning p r i o r  t o  the  test, 
the water level i n  Observation well 3 was monitored with the  automatic 
recorder and found t o  remain e s sen t i a l ly  s ta t ic  a t  approximately 30.5 feet 
below ground surface f o r  an 18-hour period. 
drawdown conditions at ta ined i n  the  wells, therefore p r i o r  t o  r e t e s t ing  
Gel1 7 no problems i n  assessing the  performance of well 7 due t o  w e l l  8 
pumping were evident. 

With more o r  less s t ab i l i zed  

Procedures f o r  t he  s t a r tup  were t o  set  the  bu t t e r f ly  valve a t  a very low 
se t t i ng ,  s tart  the  pump and adjust  the flow meter and valve t o  obtain an 
i n i t i a l  rate of 200 t o  250 US@. The well would be run a t  t h i s  low rate 
f o r  a f e w  hours and then the  r a t e  would be increased t o  500 USgpm f o r  t he  
remainder of t he  t e s t .  
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Result 3) 
I n i t i a l l y  upon s ta r tup ,  d i f f i c u l t i e s  were experienced i n  obtaining an 
appropriate flow meter reading. A t  low pumping rates the  meter drew i n  
a i r  through the  low pressure flow valve. Discharge was increased u n t i l  
the  flow meter appeared t o  function properly and held a t  a r a t e  corres- 
ponding t o  220 USgpm. A t  t h i s  rate, however, drawdown reached j u s t  over 
10 f e e t  indicat ing a spec i f i c  capacity of 22 USgpm per  foot  of drawdown. 
This value was approximately half  t h a t  determined from i n i t i a l  t e s t ing  of 
t he  well i n  1969. After one hour of pumping the  flow meter was readjusted 
and was found t o  be i n  error ,  possibly because of a i r  entrapped within 
the meter. The f i n a l  meter reading obtained indicated a flow of 425 USgpm 
resu l t ing  i n  a spec i f i c  capacity of 42.5 USgpm per  foot  of drawdown, 
comparable t o  the  1969 test  which gave 40.7 USgpm/ft. a t  400 USgpm and %?.  
42.5 USgpm/ft a t  200 USgpm (Parry, 1969). After 150 minutes pumping a t  
the  r a t e  of 425 USgpm the  r a t e  was increased t o  513 USgpm and held a t  
t h i s  rate f o r  an additional 150 minutes. 
readings, no other means of checking the  flow r a t e  was available.  

Recovery measurements were taken i n  the pumped well and observation well 
a f t e r  shutdown, over a period of 48 minutes, with the  water level  return- 
ing t o  within 0.4 f e e t  of the  i n i t i a l  pre-pumping leve l  i n  the  pumped w e l l  
and 0.2 feet i n  the  observation well. 
do not appear incompatible with previous t e s t s  r e s u l t s  (Callan, 1971) where 
f i n a l  recovery is  slowed possibly due t o  trapped a i r  within the  cone of 
influence of the  well under water t ab le  conditions. 
the  t e s t  is  tabulated i n  Table I.  

Apart from the  flow meter 

Residual drawdowns of these magnitudes 

Data obtained during 

Conclusions 

Results of the  r e t e s t ing  of well 7 compare favourably with those obtained 
during i n i t i a l  t e s t ing  of t he  M e 1 1  i n  1969. The spec i f ic  capacity of the  
well, as determined from the  tests, has not changed s igni f icant ly  s ince the  
i n i t i a l  t e s t ing  and therefore  well performance has not been affected by 
standing i d l e  f o r  several  years. Although no sand was obtained i n  the  sand 
tester during the  test ,  some sand was reported i n  the  hatchery during 
operation of t h e  w e l l .  Since the  sand t e s t e r  was not connected t o  a horiz- 
ontal  ou t l e t  i n  the  discharge l i ne ,  it may not have been operating properly. 
Other sources of the  sand, however, could be from well 8 and/or res idual  
sand introduced in to  pipes during construction. 

Recommendations 

1. Sand t e s t e r s  should be in s t a l l ed  on a l l  well discharges connected t o  
horizontal  ou t l e t s  as  recommended by the  manufacturer. 
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@ -  a l te rna t ive  means of measuring flow and water quant i ty  pumped, 
such as an in - l ine  to t a l i z ing  meter, should be incorporated i n  the  
monitoring system of each well. 
data  should the  elbow meter f a i l  t o  operate a t  any time due t o  a i r  
entrapment, e l e c t r i c a l  breakdowns etc.. A mechanical meter a t  t he  
well head would a l so  faci l i ta te  any manual flow adjustments which 
w i l l  be controlled by the  bu t t e r f ly  valve during operational periods. 

This would provide r e l i a b l e  backup 

Although check valves a re  incorporated i n  the  discharge l i nes  from 
each w e l l ,  an additional check valve in s t a l l ed  i n  the  r i s i n g  main of 
each well would prevent backflushing of t he  wells a t  shutdown. 
Backflushing could r e s u l t  i n  a lowering of well performance through 
disturbance of t h e  developed port ion of t h e  aquifer around the  w e l l  
screen. 

A. P. Kohut 
Senior Geological Engineer 
Groundwater Section 
Hydrology Division 

APK:wf 
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RECOVERY READINGS TAKEN ON OBSERVATION WELL NO. 3 
AFTER "STEP DRAWDOWN" PUMPING TEST. 
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