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GROUNDWATER DIVISION 
WATER INVESTIGATIONS BRANCH 

B. C. WATER RESOURCES SERVICE 
DEPT. OF LANDS, FORESTS & WATER RESOURCES 

VICTORIA,B.C. 

December 6 th ,  1966 

F i l e  : 0239016 

NOTES ON A PUPPING TEST ON WHITE ROCK WELL NO. 3,  SITUATED ON 
MacBETH ROAD, WHITE ROCK, AND OWNED BY PACIFIC WATER WELLS LTD. 

A t  t he  request  of Fi r .  E. Livingston, Chief ,  Groundwater Divis ion,  Mr. J. Gul l iver  
and I were present  t o  observe a pumping t e s t  c a r r i e d  out  by P a c i f i c  Water Wells 
Ltd. , on t h e i r  White Rock Well No. 3,  s i t u a t e d  on McBeth Road, White Rock. 
t e s t  w a s  c a r r i e d  out on the  25th and 26th of October. 

This  

Well No.3 i s  located 38 fee t*  f r m  Observation Well No. l, and 450 f e e t  from Well 
No. 2. 
of the  pumping t e s t ,  I had requested M r .  Nelson of P a c i f i c  Water Wells Ltd. t o  
arrange f o r  wel l s  Nos. 1 and 2 t o  be shut  off  f o r  t he  du ra t ion  of t he  test .  Well 
No. 2 ,  however, was required f o r  t he  supply systems and could not  be shut  o f f ;  as  
a r e s u l t ,  i n t e r f e rence  due t o  pumping from t h i s  w e l l ,  has  t o  be l a r g e  ex ten t ,  
masked the  readings obtained from the  No. 3 w e l l  dur ing t h e  test .  

(See Appendix 1 f o r  f u r t h e r  d e t a i l s ) .  Some days p r i o r  t o  the  commencement 

The h ighes t  pumping rate c a r r i e d  out during the  t e s t  was 932 Imperial  ga l lons  per  
minute. 
obtained i n  t h i s  time i n d i c a t e  a drop o f f  i n  the  e f f i c i e n c y  of t he  wel l  t o  56.6% 
from 62.3% obtained a t  t he  previous pumping. r a t e  of 719 Imperial  ga l lons  per  
n inu te .  
Imperial  ga l lons  per  minute (2,000 U.S. ga l lons  per  minute) t he re  is a theore t ica l ,  
drawdown a f t e r  100 days of continuous pumping of 17.35 f e e t .  
pmping,  we can expect a f u r t h e r  drop o f f  i n  we l l  e f f i c i e n c y  t o  a value somewhat 
l e s s  than 50%, and t h i s  would mean t h a t  the  a c t u a l  drawdown a t  t h i s  higher  rate 
could be more than twice the  t h e o r e t i c a l  drawdown of 17.35 f e e t .  I f  we add t o  
t h i s  drawdown, the  in t e fe rence  caused by pumping simultaneously i n  Wells Nos. 1 
and 2 ( see  Appendix 1 f o r  a d iscuss ion  on the  performance of t hese  two we l l s ) ,  
then the  t o t a l  drawdown i n  Well No. 3 could,  a f t e r  100 days of pumping cont inuously 
a t  1,667 Imperial  ga l lons  per  minute, approach the  top of t he  we l l  sc reen  located 
a t  373 f e e t  or  45.8 f e e t  below zero  drawdown datum. It should be noted however, 
t h a t  t h e o r e t i c a l  va lues  f o r  drawdown, even when cor rec ted  f o r  w e l l  l o s ses ,  i n t e r -  
fe rence ,  e t c . ,  can d i f f e r  considerably from va lues  measured i n  the  f i e l d ,  due t o  
assumptions t h a t  have t o  be made i n  the  t h e o r e t i c a l  model, and i n  the  heterogeneous 
na ture  <of the  geologica l  formations,  e t c .  
pumped f o r  extended per iods a t  r a t e s  of say 1,500 Imperial  ga l lons  per  minute, it 
would be advisable  t o  c a r r y  out  another  test  a t  t h i s  pumping rate and t o  c u t  of f  
both Wells Nos. 1 and 2 f o r  t he  tes t  period. 

This l a s t  pumping l e v e l  w a s  only held f o r  227 minutes,  but  t he  resul ts  

By r e f e r r i n g  t o  Table 1, i t  can be seen t h a t  f o r  a pumping r a t e  of 1,667 

A t  t h i s  r a t e  of 

Consequently, i f  Well No. 3 is t o  be 

The pump t e s t  r e s u l t s  make it a p p a r e n t , t h a t  some device should be i n s t a l l e d -  
t o  observe any downward t r ends  i n  the  s ta t ic  water l e v e l  on the  aqui fe r .  It is 
suggested t h a t  t h i s  equipment could be i n s t a l l e d  i n  any one of the  e x i s t i n g  t h r e e  
w e l l s ,  which ever  i s  the  most convenient f o r  t h i s  purpose. 

One method i s  t o  i n s t a l l  a simple Itair  p r e s s u r e  bubbler system" such as is used by 
our Groundwater Division. 
e a s i l y  i n s t a l l e d ,  with t h e  lower end located below the  expected drawdown, t h e  tube 
could be connected up to-ca pressure  system and pressure  gauge or manometer. These 
readings could then be converted t o  g ive  the  c o r r e c t  static readings i n  f e e t  of 
water.  

A simple l i n e  of 1/8-inch O.D. copper tubing would be 

* from measurements suppl ied by P a c i f i c  Water Wells Ltd. 
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Table 1 g ives  t h e  t h e o r e t i c a l  drawdowns t h a t  might be expected i n  Well No. 3 f o r  
d i f f e r e n t  pumping r a t e s  and f o r  d i f f e r e n t  dura t ions  of time. 
of course mus t  be added the  a d d i t i o n a l  drawdown caused by w e l l  i n e f f i c i e n c y  and 

. w e l l  i n t e r f e r e n c e  which, f o r  t h e  higher pumping r a t e s  may, as previous ly  noted, 
more than double the  t h e o r e t i c a l  drawdown value. 

The drawdown due t o  l lwel l  in te r fe rence"  can be computed f o r  a second i d e n t i c a l  
well placed f o r  example a t  38 f e e t ,  450 f e e t  and 1,000 f e e t  from Well No. 3. 
Well No. 3 is  pumped cont inuously f o r  24 hours a t  say 1,667 Imper ia l  ga l lons  
per minute (2,000 U.S.'gallons per minute) then  t h e  t h e o r e t i c a l  drawdowns t h a t  
might be expected i n  a second i d e n t i c a l  w e l l  due t o  i n t e r f e r e n c e  from t h e  No. 3 
well  a r e  tabula ted  i n  Table 2.  
from the  va lues  measured i n  t h e  f i e l d ,  due t o  t h e  v a r i a b l e s  involved, and the 
assumptions made i n  t h e  t h e o r e t i c a l  model. 

Appendix 1 inc ludes  a d d i t i o n a l  information on t h e  w e l l ,  t h e  pump t e s t i n g ,  
f i g u r e s  1-4, t h e  c o e f f i c i e n t  of t r a n s m i s s i b i l i t y  (TI, and o t h e r  information. 
Appendix 2 is a t a b u l a t i o n  of t h e  pump t e s t i n g  data .  

To these results 

! 

I f  

Again, t hese  va lues  may d i f f e r  cons iderably  
i I 
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J .C.  Foweraker 
Geological Engineer 
Groundwater Div is ion  

JCF/ls 
attachments. 
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0 TABLE 1 

Discharge (Q) of No. Theore t ica l  drawdown 
3 well i n  Imperial  i n  f e e t  i n  Well No.3 
ga l lons  per  minute s t a r t e d  no allowance is made 

Time ( t )  i n  days s ince  
continuous pumping 

f o r  reduced w e l l  e f -  
f i c i ency  o r  we l l  i n t e r -  
ference.  For h igher  
pumping rates 1,000 - 
15(20. Imp. gals .per  
min., these  f a c t o r s  
may more than double 
t h e  t h e o r e t i c a l  draw- 
down values given 
be low. 

I 374 
719 
93 2 
93 2 
1000 
1000 
1500 
1500 

1667 (2,000 U.S.) 
1667 

126/1440 
1183 /1440 
1140 / 1440 

1 
1 
100 
1 
100 

1 
100 

2.66 ( a c t u a l  D.D.= 4.29) 
5.85 (actual D.D.= 9.37) 
7.57 ( ac tua l  D.D.=13.36) 
7.68 . 
8.24 
10.40 
12.36 
15 . 60 

13 . 74 
17.35 

TABLE 2 

Discharge (Q) of No. Distance ( r )  from t h e  Theore t ica l  drawdown 
3 we l l  i n  Imperial  test  w e l l  i n  f e e t ,  of i n  f e e t ,  i n  a second 
gallons per  minute a second i d e n t i c a l  we l l  i d e n t i c a l  w e l l ,  due 

t o  well in t e r f e rence  
from NO. 3 w e l l .  

1667 
1667 
1667 

38 
450 
1000 

9.29 
5.6 
4.4 
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Appendix 1 - Details of t h e  Pumping Test,  etc., Made on White Rock Well No. 3 

Notes on Well No. 3 

The following notes  on t h e  cons t ruc t ion  of Well No. 3 were suppl ied t o  me by 
Mr. Nelson of P a c i f i c  Water Wells Ltd. 

The bottom of t h e  w e l l  screen i s  set a t  408 f e e t  and t h e  top  of t h e  screen  is  
a t  373 f e e t .  The 35 f e e t  long screen  i s  made of s t a i n l e s s  steel ,  w i th  a s l o t  
s i z e  of 150, and a nominal sc reen  diameter of 12 inches. The w e l l  cas ing  is 
16 inches.  A Byron Jackson s h a f t  d r i v e  tu rb ine  pump wi th  a 10-inch diameter 
.pump column has been i n s t a l l e d  i n  t h e  w e l l .  
wi th  a 200 H.P. d i e s e l  c a t e r p i l l a r  engine. 
t he  o r i f t c e  method us ing  a l0-inch diameter outflow p ipe  connected t o  a 6-inch 
o r i f  ice. 

The pump was d r iven  f o r  t h e  tes t  
The water flow was measured by 

The log of No. 3 well i s  not  a v a i l a b l e  f o r  t h i s  r e p o r t  however t h e  logs of Nos. 1 
and 2 wells are  discussed by Nr. Livingston i n  h i s  memo t o  M r .  V. Raudsepp, Chief . 
Engineer, Water Inves t iga t ions  Ilranch, dated March 29th,  1965, F i l e  No. 0239016. 
The logs of both these  wells appear similar, although t h e  d r i l l e r  thought con- 

d i t i ons  were b e t t e r  a t  Vel1 No. 1 than a t  Well No. 2. 
l a y e r s ,  one a t  t h e  su r face  80-90 f e e t  t h i c k ,  t h e  second from 317-368 f e e t .  
Separat ing t h e  till l a y e r s  a re  sands,  g rave l s  and c l a y s  conta in ing  wood specimens. 
Below the  second till, are water-bearing sands and grave ls .  
is high a t  t h i s  l oca t ion ,  bu t  i t  may va ry  considerably due t o  f a c i e s  changes, 
e s p e c i a l l y  i f  t h e  formation r ep resen t s  i n  p a r t  a n  ice con tac t  deposi t .  

The logs show two till 

The t r a n s m i s s i b i l i t y  

Notes on Pumping T e s t  of Well No. 3 

The pump t e s t  da t a  w r t r e c o r d e d  by Nr. Gul l iver  and myself and t i reat tached as \ 

Appendix 2 .  The pump w a s  run a t  t h r e e  d i f f e r e n t  ra tes  during the  2 G  hour t e s t  
period;a v e r t i c a l  p l a s t i c  tube a t t ached  i n  the  usua l  manner t o  t h e  pipe and o r i -  
f i c e  assembly, recorded a head of water varying between 9% and 10 inches,  which 
from the  o r i f i c e  t a b l e s  (p.153 Missouri  Water Well Handbook) is equiva len t  t o  
a discharge of 433-445 U.S. ga l lons  pe r  minute. This  rate i s  equiva len t  t o  361- 
3 7 1  Imperial  ga l lons  per  minute. To t h i s  flow ra te  must a l s o  be added t h e  flow 
o u t  of t he  cool ing  tube f o r  t h e  pump; t h i s  w a s  measured a t  7 ga l lons  pe r  minute 
The t o t a l  pumping ra te  a t  t h i s  level is t he re fo re  368-378 Imperial  ga l lons  pe r  
minute, and an  average va lue  of 374 Imper ia l  ga l lons  pe r  minute was s e l e c t e d  f o r  
the  ca l cu la t ions .  I n  a similar manner, t h e  second pumping s t e p  o r  rate was ca1.i 
cu la t ed  a t  719 Imperial  ga l lons  per  minute and t h e  t h i r d  s t e p  a t  932 Imperial  
ga l lons  per  minute (see Appendix 2).  

The c a l c u l a t i o n  of drawdown requi red  a number of co r rec t ions  (see Appendix 2)  
F i r s t l y  f o r  t h e  s t r e t c h i n g  tha t took  p lace  i n  t h e  e lectr ic  i n d i c a t o r  l i n e  when 
i t  became s tuck ,  and secondly f o r  a n  adjustment i n  t h e  l i n e  measurements a t  a 
j o i n  which had t o  be made i n  t h e  f i e l d . .  The t o t a l  co r rec t ions  f o r  t h e  two 
sources  of e r r o r  came t o  0.5 foo t  (see hppendix 2). 
t he  e l e c t r i c  i n d i c a t o r  l i n e  f a i l e d  due t o  a s h o r t  c i r c u i t  and i t  became necessary 
t o  rep lace  i t  wi th  a second l i n e  which w a s  measured up by Mr. Nelson and myself 
i n  t h e  f i e l d .  These l i n e  measurements were checked subsequently wi th  a cha in  i n  
the o f f i c e  and found t o  be c o r r e c t .  

On t h e  morning of October 26th 

Eefore the  drawdown could be e f f e c t i v e l y  e s t ab l i shed ,  it w a s  necessary t o  
determine a zero  s ta t ic  level t o  which a l l  o the r  readings could be  r e l a t e d .  It 
became obvious a f t e r  the  tes t  had s t a r t e d  t h a t  w e l l  i n t e r f e rence  from t h e  No. 2 
well was a f f e c t i n g  t h e  drawdown and t h a t  t he  ze ro  s ta t ic  datum could not  be 
e s t ab l i shed  u n t i l  a f t e r  t h e  recovery had been completed, and readings could be 
talcen of t he  s t a t i c  when a l l  pumps were shut  o f f .  A provis iona l  datum of 327.95 
f e e t  was t he re fo re  adopted f o r  re ference  during t h e  a c t u a l  tes t  and subsequently,  
a minimum drawdown of 327.20 f e e t  recorded a t  6.45 p.m. on October 26th,  while  
110. 2 w e l l  was shut  o f f ,  w a s  accepted as t h e  ze ro  drawdown datum f o r  t h e  pump 
t e s t  ca l cu la t ions .  Readings were also taken a t  i n t e r v a l s  during t h e  following 
two days. 

2 ......... 



Simi lar ly  Observation 

- 2 -  

? e l l  No. 1, a m,.iimum s ta t ic  leve, was recorbzd a t  t ne 
same t i m e  a s  i n  Well No. 3 a t  325.84-feet  and t h i s  value was taken f o r  t he  zero  
drawdown datum. The concrete  flooa? of t he  pumphouse, ad jacent  t o  the  we l l  head, 
w a s  taken a s  the  re ference  poin t  f o r  a l l  measurements i n  Well No. 1. During the  
pump t e s t ,  a check was made on the  e l e c t r i c  i nd ica to r  l i n e  i n  Well No. 1 and a 
d i f f e rence  of 0.13 foo t  was noted between measurements made wi th  re ference  t o  a . 
t ape  mark on t h e  l i n e  and those made with the  footage counter.  
co r rec t ions  f o r  t h i s  e r r o r  were made from 12:lO p.m. on October 26th ( see  
Appendix 2). 

The necessary 

Well In t e r f e rence  and the  Coeff ic ien t  of T ransmiss ib i l i t y  'T I  

Well i n t e r f e rence  from Well No. 2 has t o  a considerable  ex ten t  masked the  resu l t s  
obtained from t h e  No. 3 wel1,during the  pumping t e s t .  A c h a r t  recorder  connected 
t o  the  w&?ter supply l i n e  from Well No. 2 shows the  per iods t h a t  Well No. 2 was 
pumping and t h i s  c h a r t  has  been an a i d  i n  i n t e r p r e t i n g  the  resu l t s  of w e l l  
in te r fe rence .  From Figs. 1 and 2 (groundwater pumping tes t  f i l e )  the  r e l a t i o n -  
s h i p  of t i m e  ( t )  i n  minutes and (s )  drawdown i n  f e e t  have been p lo t t ed  
logari thmic paper according t o  the  modified non-equilibrium method of Jacob. 

.The change i n  drawdown AS during each successive pumping s t e p  appears from the  
f i g u r e s  t o  be c l o s e  t o  zero. However, the  las t  pumping s t e p  was only held f o r  
277 minutes and the  t rend is not  so c l e a r  a t  t h i s  pumping rate. 
however from f i g u r e s  1 and 2 ,  is t he  r i s e  i n  s ta t ic  l eve l#  of 0.77 f e e t  which 
occurred i n  both w e l l s  when the  pump i n  No. 2 wel l sshut  down and wel l  i n t e r f e rence  
stopped. 
from f i g u r e s  1 and 2. 

An analyses  of the  reocvery da ta  by the  Theis recovery method i n  f i g u r e s  3 and 4 
gave severa l  values  f o r  (T). 
t h ree  segments. The f i r s t  two segments unfor tuna te ly  are masked by the  i n t e r -  
ference of Well No. 2. I n  f i g u r e s  3 (Well No. 31 ,  t he  e a r l y  segment i n d i c a t e s  

5 T = 2.12 x 10 a l l o n s  per  day per  foot  width,  and the  second segnent 

W e l l  N o .  2 s h u t  down j u s t  before  the  completion of t he  recover ies  i n  W e l l  Nos. 
1 and 3 and the  t h i r d  segment of the  recovery curve i n  Well No. 3 i n d i c a t e s  T = 
2.84 x L O 5  Imperial  ga l lons  per  day p e r  foo t  width. 
of the recovery curve i n  f i g u r e  4 (Well No. 1) i n d i c a t e s  T = 3.46 x lo5 Imperial  
ga l lons  per day per foo t  width. 
a t  the  poin t  where the  pump c u t s  off i n  Well No. 2 is very prominent. The f i n a l  
segment i n  the  recovery curves i n  both f i g u r e s  3 and 4 would ind ica t e  t h a t  t he  
t o t a l  measurable recovery (e l imina t ing  wel l  i n t e r f e rence )  is probably not  more 
than one foqt .  

on semi- 

What is  apparent 

No values  f o r  t he  c o e f f i c i e n t  of t r a n s m i s s i b i l i t y  (T) were ca l cu la t ed  

b * 

I n  both f i g u r e s  3 and 4,  the  recovery curve has 

s Imperial  
i nd ica t e s  T = 5.78 x 10 I m p e r i a l  ga l lons  per  day per  foo t  width. Fortunately,  

S imi la r ly ,  the  t h i r d  segment 

The break i n  the  recovery curves i n  both f i g u r e s  

Curves drawn from drawdown and recovery da ta  made during the  e a r l i e r  pumping t e s t  
on Wells Nos 1 and 2 ( see  M r .  Livingston's memo of March 29th,  1965, F i l e  No. 
0239016) a l s o  show two segments and gave values  f o r  T ranging from 2.24 x lo5 - 
3.44 x L O 5  U.S. ga l lons  per minute. A l l  t he  resul ts  obtained f o r  T are i n  the  
same order ,  and a conservat ive value f o r  T = 2.50 x lo5 Imperial  ga l lons  per  day 
per foot  width,  has been chosen f o r  the  ca l cu la t ions  made i n  these  notes .  The 
s torage  c o e f f i c i e n t  ( S )  was not  obtained from the  No. 3 pump tes t  da t a ,  bu t  a 
value of 3 x 10-4 used from the  prew.as6pumping test  on Wells Nos. 1 and 2 w a s  
adopted f o r  these  ca l cu la t ions .  

The values  obtained from the  pumping t e s t  r e s u l t s  m u s t  be t r e a t e d  as approximations 
only,  due to . the 'assumpt ions  t h a t  m u s t  be made i n  the  c a l c u l a t i o n s  and t o  t h e  
va r i ab le  geologica l  condi t ions  which e x i s t  i n  t he  f i e l d .  

J . C .  Foweraker 
Geological Engineer 
Groundwater Division 

JCF/ls 
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WHITE ROCK NO. 3 WELL 

F i l e  : 023 9016 

"STEP DRAWDOWN" PUMPING TEST DATA FROM WELL NO. 3 

. e  Date of test: 

October 25th-27th 
. (Static datum is top 

of 16-inch casing). 
f ,  

i 

1 1, 

' T i m e  Time ( t )  Water Corrected Drawdown Time Height of U.S.gals. Imp.gals Tot. Im 
since level  water level in  well water i n  per min. per min. gpm ( i n  
start  Readings readings i n  i n  f ee t  tube on discharge discharge 7 gpm f 

of pumping i n  well w e l l  i n  feet (Revised d isc ha rg e cooling 
! 
1 
i i n  mins. i n  f ee t  (see Appen. I)  zero D.D.  

I (see A. I) 

P i p e  1 ine ) 
datum ( i n  inches) 

i 

Tues. . .  

O c t o 2 5  
327.45 327.95 

Start pump 

I Tues . 
I Oct.25 
113 :30 
I 
114:14 0 
114:16 2 

' j  14:18 4 
{14:21 7 

. 114:25 11 
114.27 
' 14:29 
/14:31 17 
/14:35 21 
'14:39 25 
!14:45 
/14:50 36 

' /14:54 
i 15:Ol 
!15:06 

. j 15:12 
: 15:20 66: 
115:26 
115:36 
j 15:46 92 
'15:55 101 
j 16:03 
: 16:07 

1 

33 1.20- 
331.34 
331.42 
331.56 
331.56 
331.57 
331.62 
331.65 
331.74 
331.74 
331.77 
331.78 
331.77 
331.76 
331.74 
331.76 
331.74 
33 1.80 
331.77 

331.70 
331.71 

331.72 

331.70 
331.84 
331.92 
332.06 
332.06 
332.07 
332.12 
332.15 I 

332.24 
332.24 
332.27 
332.28 
332.27 
332.26 
332.24 
332.26 
332.24 
332.30 
332.27 
332.22 
332 . 20 
332.21 

4.50 
4.64 
4.72 
4.86' 

4.92 
I 4.95 
5.04 

5.07 

5.06 

5,07 
5.02 

14:33 
14436 
14:42 
14 :48 

15 :03 
15:07 . 
15 : 14 
15 :21 
15:29 
15 :38 
15 :44 
15;56 

16 : 10 
16:05 . 

9 314 
9 718 
10 
10 . 

9 718 

9 7/8 
9 5/8 
9 3/4 
9 314 
9 314 
9 112 
9 314 
9 314 

10 . 

439 
442 
445 
445 

442 
445 
442 
43 6 
43 9 
439 
43 9 
43 3 
43 9 
43 9 

r , 

. 
3 66 373 . 
3 68 275 . 371 3 78 
371 378 

1 

3 68 
371 
3 68 
3 63 
3 66 
3 66 
3 66 
361 
366 
3 66 

375 
378 . 
375 ' 
370 ; 
373 
3 73 
373 * 

a 368 , 

3 73 
373 i 

'16:20 126 331.76 332.26 ' 5.06 16:20 9 314 43 9 366 3 73 
'16:25 131 336.67 . 337.17 4.97 16:25 37 857 7 14 72 1 
i 16:27 133 336.68 337.18 9.98 16:27 37 857 7 14 72 1 

:16:34 140 336.71 337.21 10.01 16:34 37 857 7 14 72 1 
116:37 143 336.77 337.27 10.07 16:39 36 314 854 711 7 18 
I16:40 336.77 337.27 16:42 36 314 854 711 7 18 

16:30 I36 336.63 337.13 9.93 

16:44 336.78 337.28 16:44 36 314 854 711 718 , 
16:52 336.78 337.28 16:53 36 112 852 7 10 717 , 
117:06 336.80 337.30 17:07 36 718 856 7 13 720 
117:17 183 336.78 337.28 10.08 17:19 36 718 856 7 13 720 
* 17 :35 336.75 337.25 
17 :46 336.79 337.29 17446 36 314 854 711 718 1 

' 18 :07 336.81 337.31 18:05 36 314 854 711 718 ' 
'18:30 256 336.77 337.27 10.07 18:30 36 1/2 852 7 10 7 17 
19:OO 286 336.77 337 027 10.07 19:OO 36 112 852 7 10 717 
119:55 341 336.10 336.60 "9.40 20:OO 36 3/4 854 711 718 
20:lO 356 335.97 336.47 9.27 20:lO 36 314 854 711 7 18 
20:35 381 336.00 336.50 9.30 20;37 36 3/4 854 711 '2 718 
20:52 398 336.13 336.63 9.43 20455 37 518 853 7 10 717 

t 

1 

1 

2 .....e... 

1 I 



I APPENDIX I1 (cont Id) . 
I -+ 
I 0 -  

- . .* 
"STEP DRAWDOWN" PUMPING TEST DATA FROM WELL NO. 3 

.Time Time ( t )  Water Corrected Drawdown Time Height of U.S.gals. Imp.gals. Totl.Imp. 
eve1 water level  in  well  water i n  per min. per min. gpm ( i n c l <  

discharge cooling u1: 
rn eadings readings i n  i n  f e e t '  tube on discharge discharge 7 gpm f r a  9 since 

Start 
of pumping i n  w e l l  well i n  f ee t  (Revised 
i n  mins. i n  feet  (see Appen.1) zero D.D. Pipe ~ 

datum ( i n  inches) 
(see ~ p p . 1 )  _I 

al 
U 
3 

723 3 21:Ol 336.06 336.56 
-21:12  418 336.045 336.54 
,22:12 336.05 336.55 
22 :43 336.03 336.53 
23 :03 336.03 336.53 
23:30 556 336.00 336.50 

Oct.26 

21:03 37 1/4 
21:12 37 
22:12 37 
'22:43 37 
23:OO 3 7  1/4 
23.30 37 1/4 

859 
857 
857 
85 7 
859 
859 

716 
7 14 
7 14 
7 14 
716 
716 

9 034 721 2 
721 
721  f 
723 $ 
723 . 

3 
H 

9.30 

c 
n 

721 O;, 
721 5 
723 

<00:12 

02 :30 
:04:50 
j 06 :48 
I07 :40 
: 08 :40 
,os : 47 ' Changed 
110:20 
% 10:28 

1 101:lO 
336.03 336.53 

65 6 336.05 336.55 
336.09 336.59 

876 335.95 336.45 
335.95 336.45 

1046 335.97 336.47 
1106 336.54 337.04 
1113 336.55 337.05 
e lectr ic  l ine indicators 
1146 337.42 336.42 
1214 337.40 337.40 

00:12 
01:lO 
02 :30 
04; 50 
06 855 
07 :40 ' 08:40 
08 4 50 

37 
37 
37 1/4 
36 112 
36 3/4 
36 112 
36 318 
37 118 

857 
857 
859 
852 
854 
852 
851 
858 

7 14 
7 14 
7 16 

9.35 

9.25 7 10 717 
711 718 cc 
7 10 717 4 
709 716 
7 15 722 a 

c a 

9.27 
9.84 
9.85 

10.22 
10020 

- 

717 , 10:30 36 5/8 853 7 10 
10:57. 36 718 856 7 13 72 0 
11800 59 3/4 1066 ' 888 8 95 

337.32 10.12 
341.00 13 . 80 
341.17 13.97 11:04 65 1/2 
341.17 11:07 65 112 
341.23 ' 11309 65 112 
341.22 14 . 02 11:14 65 112 
341.32 14.12 11:25 65 112 
341.33 11:30 65 1/2 
341 -37 11841 65 112 
341.42 14.22 11:50 65 1/2 

341.40 341 . 40 ; 12:oo 
341.43 341.43 ~ 12:14 
341.35 341.35 1 12:24 

1337 341.44 341.44 14.24 j 12:31 
13 42 341.36 341.35 14.16 I 12:46 

341.38 341.38 ~ 13:11 
341.35 341.35 * I 13:34 

143 0 341.38 341.38 14.18 14:06 
1451 341.32 341.32 14.12 
1469 341.33 341.33 14.13 j 14:43 
1470 pump stopped j 

110:57 1243 337.32 . 
.11:03 1249 341.00 
11:06 1252 341.17 

,11:08 341.17 
: '11:12 341.23 
;11:16 1262 341.22 

: 11:30 341.33 
11:41 341.37 

jll:50 1296 341.42 
,12:00 
/12:14 
./ 12 :24 
'12 :31 
j 12 :36 
i 13 :08 
! 13 :32 
i 14:04 
'14:25 
j14:43 
114:44 
! .  

11:20 1266 341.32 

1110 ' 92 5 932 
1110 925 932 2 
1110 925 932 3 
1110 92 5 932 2 
1110 92 5 932 g 
1110 925 932 2 
1110 925 ' 932 8 
1110 . 925 93 2 

932 
932 I+ 

932 T: 
932 

932 
930 
932 a 

928 

932 5 

aJ 
U 

a 
k 
4 
4 
H 

65 112 
65 112 
65 112 
65 112 
65 112 
65 112 
65 1/4 
65 1/2 

1110 
1110 
1110 
1110 
1110 
1110 
1108 
1110 

925 
925 
925 
92 5 
92 5 
925 
923 
925 

65.0 1106 92 1 

i 

3 ........... 



APPENDIX I1 (cont'd.) 0 , .  
WHITE ROCK NO. 3 WELL 

RECOVERY READINGS FROM WELL NO. 3 

rime Time s i n c e  T i m e  (f ) s i n c e  Value of Water level Drawdown 
t/t' readings  i n  f e e t  s t a r t  of pumping 

pumping stopped in w e l l  in feet (For r ev i sed  
( i n  mins. ) ( i n  mins.) ze ro  DD. datum 

see Appen. I) 

;Jed. 
Oct. 26 

14:44 
14:45 
14 : 46 
14:46% 
14:47 
14 : 47% 
14:48 
14 : 49 
14:50 
14:51 
14:53 
14 : 54 
14:57 
14  : 57k 
14:59 
15 :00 
15 : 02 
15 :04 
15 :04 
15 : 06 
15:ll.fi 
15:17 
15 : 18 
15 :22 
15 :233 
15 :25 
15.29 
15:30 
15 :43 
15 :50 
15 :57 
16 :02 
16:11 
16 :20 
16 :52 
16 :55 
16 :57 
16 :58 
17:Ol . 
1 7  :12 
17  :23 
1 7  :33 
17 :45 
18 :02 
18 :45 
20:54 
22 :52 
23 :54 

Thurs. 
Oct.27 

06 :27 
09 :27 
09 :28 
09 :32 
09 :33 
09 :35 
09:44 
13 :32 
1 4  :33 
19 :46 

1470 
1471 
1472 
1472% 
1473 
1473 f 
1474 
1475 
1476 
1477 
1479 
1480 

1483% 

1486 

1490 

1492 

1503 

1511 

1543 

1566 
1598 
1601 
1603 
1604 
1607 
1618 
1629 
1639 
1651 
1668 
1711 
1840 
1958 
2020 

2413 
2593 
2594 
2598 
2599 
2601 
2610 
2838 
2899 
3212 

00 Pump stopped 
1 147 1 

, 2  
2% 
3 
315 

1-4 
5 
6 

' 7  
9 

10 

13 f 
16 

20 

22 , 

33 

41 

73 

96 
128 
13 1 
133 
13 4 
13 7 
148 
159 
169 
18 1 
198 
2 41 
3 70 
488 
550 

943 
1123 

I 1124 
1128 
1129 
1131 
1140 
13 68 
1429 
1742 

73 6 

491 

368.5 - 
295 
2 46 
2 11 
164.3 
148 

109.8 

92.7 

74.5 

67.8 

45.6 

36.9 

21.15 
n,r 

16.3 
12.5 
12.24 
12.06 
11.98 
11.74 
10.92 
10.24 

9.68 
9.13 
8.42 
7.10 
4.97 
4.01 
3.67 

2.56 
2.305 
2.305 
2.304 
2.302 
.2.300 
2.290 

2.03 
1.84 

2 0075 

325.24 
325.85 
326.50 
327 . 96 

* 328.63 
329.015 
328.98 
328.95 
328.89 
328.80 

328.67 
328.60 
328 . 57 
328 . 50 
328.48 
328.40 

328.38 
328.35 
328.29 
328.24 
328.22 - 
328.25 
328.19 
328 . 17 
328.18 
328.14 
328.13 
328.10 
328.08 
328.08 
328.08 
327.64 
327.58 
327.50 
327.49 
327.44 
327.35 
327.28 
327.27 
327.25 

327.20 
327 -20 
328.03 
328.06 

'328.70 

328.43 

327.22 

327.30 
327.72 
327.78 
327.83 
327.85 
327.88 
327.97 

328.02 
328 04 

328.00 

+ 1.96 
+ 1.35 

0.76 
1.43 
1.81 
1.78 
1.75 
1.69 
1.60 
1.50 

1.40 

0.70 

1.30 

1.20 

1.18 

1.09 

0; 99 

0.90 

0.88 
0.44 
0.38 
0.30 
0.29 
0.24 
0.15 
0.08 
0.07 
0.05 
0.02 
0.00 
0.00 
0.83 
0.86 

0.10 
0.52 
0.58 
0.63 
0.65 
0.68 

0.84 
0.82 
0.80 

0.77 

4 .*........ 



APPENDIX I1 (cont  gd. 

RECOVERY READINGS FROM WELL NO. 3 

T i m e  Time s i n c e  Time (e') s i n c e  Value of Water level Drawdown 
start of pumping t/t' readings i n  f e e t  

stopped i n  w e l l  in f e e t  (For r ev i sed  ze ro  
D.D. datum see 
Appendix I) 

pumping 
( i n  rnins. ) ( i n  rnins. ) 

I 

1 Fri. 
,Oct. 28 
I 
I 

i 09821 
~ 09 :38 
~ 10:26 

4027 
4044 
4092 

2557 
2574 
2622 

1.575 
1.570 
1.555 

327 . 96 
328.00 
328.02 

0.76 
0.80 
0.82 

I '  
i 
I 
j 

i 

! 

I 

! 
i 

! 
i 

1 

I 

I 

I 



I 
I 1 '  ? *  

APPENDIX I1 (contrd.) 
0 

1 

I i' t ,. READINGS TAKEN ON OBSERVATION W E L L  NO. 1 DURING 11 STEP DRAWDOWN11 TEST 

Date of Test: October 25th-27th 

Time Time t since Water leve l  Drawdown 
start  of rea dings i n  f ee t  

i n  f ee t  325.84 
pumping i n  w a l l  a- 

(3) J 

Tues. 
Oct. 25 

13 :30? 

14:14 

14:15 
14:17 
14:20 
14 : 22 
14:25 
14:26 
14 : 28 
14:29 
14:30 
14:31 
14 :33 
14:34 
14:36 
14 : 42 
14:45 
14 : 50 
14:55 
15 :00 
15 :05 
15:12 
15 :20 
15 : 25 
15 :30 
15 :35 
15t48 
15 :57 
16 :05 
16 :20 
16 :24 
16:25 
16 :26 
16:27 
16 :28 
16 :29 
16 :30 
16 :31 
16 :32 
16 :34 
16 :35 
16 :36 
16838 
16:44 
16 :45 
16:54 
16 :57 
17 : 16 
17~30 
17 :53, 
18 :10 
18 :25 
18 :50 
19 :50 
20 :30 
20:45 
21:05 
21 :30 
22:lO 

326.55 

Start pump 

1 
3 
6 
8 
11 
12 
14 
1s 
16 
17 
19 
20 
22 

31 

41 

76 

103 

12 6 
130 ~ 

13 1 

133 

13 6 

138 

141 

151 

163 
182 

251 

33 6 

43 6 

327.80 
327.89 
327.90 
328.08 
328.10 
328.10 
328.13 
328.16 
328.20 
328.20 
328.23 
328.25 
328.26 
328.30 
328.30 
328.32 
328.33 
328.33 
328.33 
328.35 
328.36 

I 328.37 
328.37 
328.39 

328.39 
328,. 40 
328.40 
329.70 
329.80 

329.90 
329.90 
329.94 
329.96 
329.98 
330.04 
330.08 
330.10 
330 . 12 
330.14 
330.19 
330.20 
330.26 
330.30 
330.29 
330.33 

330.35 
330.35 
330.35 
329.60 , 
329.55 
329.57 

- 329 . 55 
329.55 , 
329.55 

328.39 

329.89 

330.35 

0.71 
In i t ia l  s t a t i c  - not corrected for 
well interference 

(Revised s t a t i c  a t  minimum recorded 
w e l l  interference = 325.84) 
1.96 
2.05 
2-06 
2.24 
2.26 
2.26 

2.36 , 

2.42 

2.46 

2.49 

. '  
2.51 ' 

2.53 

2.55 

2.56 
3.86 
3.96 ' 

4.06 

4.12 

4.20 

4.26 

4.36 

4.46 
4.45 

. 4.51 

3.76 

3.71 

6 .......... 
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APPErJDIX XI (contfd.) 

7 . . 
READINGS TAKEN ON OBSERVATION WELL NO. 1 DURING "STEP DRAWDOWW' TEST 

Time 0 Time t since Water level Corrected water Drawdown 
s t a r t  of readings level readings i n  f ee t  
pumping i n  well i n  well 

i n  fee t  (+O . 13 )* 

Tues. 
Oct.25 

22 :40 
23 :00 
23 :26 ,552 

329.55 
329.55 
329.54 

Wed. 
Oct.26 

3.70 

00 : 05 
01 : 10 
02 :30 
04:50 
06 :SO 
07:15 
07 :50 
10:35 
10 :54 
11 :03 
11 :05 
11 :06 
11 :07 
11:08 
11 :09 
11 : 10 
11:12 
11:14 
11:15 
11:16 
11:17 
11 : 18 
11 :28 
11 :36 
11:45 
11:57 

73 6 

1056 
1221 

1249 

1252 

1254 

1256 

1261 

1274 

13 03 

329.54 
329.54. 
329.53 
329.52 
329.55 
329.54 
329.55 
330.40 
330.39 
331.23 
331.30 
331.39 
331.39 
331.40 
331.45 
331.47 
331.49 
331.50 
331.50 
331.51 
331.53 
331.53 
331.60 
331.63 

331.68 
331.67 

1 

'3 . 69 

3.71 
4.5'6 

5 039 

5.55 
. .  

5.56 

5.63 

5.66 

'5.76 

5 .a4 

1 2  :10 13 16 331.69 331.82 5.98 
12 :20 331.69 331.82 
1 2  :30 133 6 331.69 331.82 5.98 *See Appen. I fo r  
12 :45 33 1.70 331.83 .explanation. 
13 :13 331.70 331.83 
13 :20 1386 331.70 331.83 5.99 
14:35 331.83 
14:40 1466 331.83 5.99 
14 : 44 1470 Pump stopped 

\ 

7 .......... 



. . .  a . . NDIX I1 (contfd.) w 
RECOVERY READINGS ON WELL NO. 1 2- ; . 

1 
Time t Value Water level Corrected Drawdown 
since ofl readings in water level in feet 

t/t . well in feet readings in a- 

Time 

start of pumping 
pumping stopped well in feet 325.84 
in mins. in mins. 

,Wad. 
Oct.26 

14:44 
14:46 
14:50 
14:55 
14:56 
14:58 
14:59 
14:59.fi 
15 : 00 
15:Ol 
15 :01 
15:03 
15 :04 
15 :05 
15:08 
15 : 13 
15:19 
15 :27 
15 : 45 
15 :53 
16 :06 
16 :20 

17 : 17 
17:25; 
17 :26 
17 :33 
17 a40 
17 :46 
17 :56 
18 :49 
21:55 
22 :45 
23 :45 

Thurs. 
Oct. 27 

06:16 
09:27 
09 :35 
09 :37 
09 : 40 
09 :43 
09 :46 
13 :30 
14:15 
19:37 

. F r i .  
Oct. 28 

09 : 15 
09:26 
09.42 

1470 
1472 
1476 
1481 
1482 
1484 
1485 

1487 

1490 

1494 

1505 
15 13 
153 1 

1552 
1566 

1623 
163 1 
1632 
1639 
1646 
1652 
1662 
1715 
1901 
1951 
2011 

2 402 
2593 
2601 

2606 

2612 
2836 
2881 
3203 

402 1 
403 2 
4048 

0 
2 
6 
11 
12 
14 
15 

17 

20 

24 

35 
43 
61 

82 
96 

153 
161 
162 
169 
17 6 
182 
192 
2 45 
43 1 
48 1 
541 

93 2 
1123 
1131 

1136 

1142 
13 66 
1411 
1733 

2551 
2562 
2578 

62.3 

43 .O 
24.8 
25.1 

18 . 93 
16.3 ‘ 

10.61. 
10.14 
10 . 08 
9.69 
9.35 
9.09 
8.67 
7.00 
4.42 
4.06 
3.71 

2.58 
2.31 
2.30 

2.295 

2.282 
2.075 
2 . 044 
1.845 

1.576 
1.573 
1.570 

327.00 
326.95 
326.95 
326.82 
326.75 
326 . 73 
326.69 
326.66 
326.66 

I 

2’ 

1 

I 

I 

Pump stopped 
73 6 327.55 
2 46 327.53 
134.6 327.38 
123.5 327.30 

99.0 327.22 
327.20 
327 . 19 

87.4 327.15 
327.13 
327.09 

74.5 ’ 327.05 

106 327.27 

327.68 
327.66 
327.51 
327.43 
327.40 
327.35 
327 -33 
327 -32 
327.28 
327.26 
327.22 
327.18 
327.13 
327.08 
327.07 
326.95 
326.88 
326.86 
326.82 
326.79 
326.79 

325.96 
325.96 
325 . 93 
325.91 
325.91 
325.89 
325.89 
325.84 

‘ 326.73 
326.77 

325.89. 

325.95 
326.23 

- 326.58 
326.58 
326.59 
326.61 
326.64 
326.78 
326.78 
326.76 

1.84 
1.82 
1.67 
1.59 
1.56 
1.51 

1.44 

1.34 

1.24 

1.11 

1.02 

0.95 
0.95 

0.12 
0.12 
0.09 
0.07 
0.07 
0.05 
0.05 
0.00 
0.05 
0.89 
0.93 

0.11 
0.39 
0.74 

0.75 

0.80 
0.94 
0.94 
0.92 *See Appendix I 

for explanation 

326.67 . 0.83 
326.71 0.87 
326.74 0.90 

I 
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