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P q i n z  test of new T J S ~ . ~  for Lit t l e  
River Zmprovement District near Cmox, B.C. 

A ne:o well was recerirly cmyletec! by the PacifPc Gaterr trells Ltd. for 
the Little niver kprovemnt District. 
PaciElc Iiater Wells I,cd., Comarded data from two p u q i n g  tests,  Water 
requirermnt is 150-U.S .  gallous per rilinute, The log of t h i s  well i s  as 
follows: 

Exs J.  Rainsford, Fhuager, 

x ' m i l  
12 Drom t ight  cmpact sand and gravel 
36 Blue-grey ti&c cmpsct s i l t y  said and gravel 
43 ttcdi.m t o  coarse sand with bouldo,rs and lenses OS 

cmqiact silt 

c J' $;J I ' {  >// cljt 
. ,( ' -+-- 43 50 TlghLL silty Vdth pebbles  

50 - '60 Tight  caqpact sznd w i t h  ieuses of clay, s a  pcbbles  
Get silty sard and gravel 

76 - 106 Ijlue s i l t y  c lay  
PO6 - 110 s i l t y  sard azzd gravel with water 
110 - 111 Cmpcct hard pan 
111 - 117 Clean coi~rse gravel, l itt le sand 
117 - 120 P:edim to fine sand, some gravel 

= 122 K e d i k  to fir:@ sand lenses of clay and silk 
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I believe that the material frm-surface to about 660 is a cmplex of 
till and ourmsh of Vashon age. 
ground level ='  

A 6-inch (nWii-1) screen was set between 106* and t21Co This consisted 
of 6 feet of .OGO s l o t  screen &t)otbe 4 feet of -020 sloe &reen. 

The s t a t i c  level is about 100 above 

'I [120 
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The Pacific iaater i-klls Ltd,-carried out a prelixiinary p u q  t e s t  with  a 
p m p  OR surface but this was not entirely satisfactory a s  the rate de- 
crecrsed as the p u ~ y i n g  level decreased. 
data irrm this test but the p e r i d  of observation was COO short. This 
is discussed Later, 

I tried to analyze the recovery 

. 
Pollowiag t h i s ,  1.k- 3. Gulliver took 8 pressure recorder t o  the well 
site t o  try out a pmp testing technique mntioned i n  the literature. 
this procedurep the ~ l l  is turned on and allowed t o  flow. 
shut off  and the prcssuru rise is recorded. The recorder was l e f t  on 
for f i v e  days. Timse data were analyzed aid w i l l  bc discussed la ter .  

In 
It is then 
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December 2nd, 1964. 

A proper pm.p test lasting over two days was carried out a t  a rate of 
154 U.S. gallons per m i n u t e  by Pacific Hater Wells Ltd. 
hole was not used and the drawdowns were taken with an air l i n e  so these 
data are not a s  precise as night be desired. 

An observation 

Tho resu l t s  are quire interesting but are difficult t o  znalyze for scv- 
era1 reasons. Slncc there vas no observation hole, the non-equilibrium 
niethod could not be uscd and coefficienr of storage cannot; be fou~ci .  
ria approxination of this Fiethod was f ina l ly  cried. 

Plots of t h e  recovery data firm all t e s t s  using the Theis approxinaee 
recovery method a l l  slzow three stratgil t  line sejpents. These probably 
represent chewing conditions a s  the cone of depression encounters t w d  
barriers. Theorecically, these should show s l o p  rat ios  of 1:2:3. In 
the case of a p l o t  of drawdokx versus Log of tir.e, they do shosr t h i s  
rat io;  in other cases, the ratios are sorzewhat greater. 
segment of the drawdomi curves and tho last segmnt  of the recovery 
curves should rcprescnt conditions in an undisturbed cone of depression 
provided that puxping lasted Long enough so fhac boundary e f f e c t s  are 
noticeable. These portions of the curves should enable detemination 
of transniss dbi li t y . 
The resu l t s  have been sumarized i n  Table Io 
very greato 
calculated a s  the obsemarious were not carried on long enough t o  en- 
able plotting of elic third segnent of the curve. 
slope 5hOUld be twice as great a s  segxint two as theory demnds, T 
sliould be about 50000 Results are surnnarized below: 

The first 

The range of values is 
For the first pump test, eransm9ssfbility, T, cannot be 

However, i f  the 

- __  __ 
Test f.leehstl RCXMPlrS Segment Transnis- 

sibility 

First pmp Tlzeis recovery Only 2 segments second 9,900 
present f irst 22,583 

Artesian flow Thefs recovery Flaa rate decreased third 3 10 
6 20 

20 g p  used f drgt 1,460 
Second p u p  Theks recovery third 1,235 

second 3 100 
f irst  9,700 

Second pump Jacob approx. f irst  6,253 
drawdown second 3,200 

third 1,540 

equilibrium 5,000 

fros 50 gpn t o  2 0 p  second 

Second pump approx.non- 
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kcerabcr 2nd, 1964 
M'.'* Raudsepp 

At t = lCOC ininfn.jr;l drawdo- fro3 the Priiage ne l l  representins the first 
boundary is 4.3" and the additional amount rciJrcscnting tbe second welt 
is 5.0' .  

\ 

Here Wu =I 1.41 u = .22 

r2 = 2000@ 

Tho fact that these rough c d c u h t i o a s  show that the ~ W O  boundaries are 
so close shows why the scgriant of the curve representing the nearer 

. boundary is so short. 

The intersection of the first and third segnients of the curve i s  the 
time at which drawdown is 0 at the  pumped well caused by the second 
image well this ticre is 345 minutes. 

Coefficient o$ storage can be determined roughly according co Jacah by 
set t fng  03'%3 = 1 when to is the t h e  a t  which drawdovn is  0 at distance 

r from this 

Thus, the assumption of S = IOo4 i s  acceptable. 

7-r  
s = 9 x 1005 or abost: 10-4 

Bate oE Time of Partial dd Total Toea1 Pumping 
Flow Pumping r=1900 r=2000 old .  + wclP leve 1 

US gpm Days Well Imge 1 Image 2 Aquifer loss 

50 30 
60 
100 

100 30 
60 
100 

150 30 
GO 

100 

21 5.1 
22 3.8 
22 6.4 
46 11 
47.5 12.5 
48.5 14 
69 16.5 
71 19 
73 21 

5-0 31 
5 * 6  33,s  
6.2 34.5 
11 60 
12,5 92.5 
13.5 7 4  
16 10 L 
18.5 103.5 
20.5 114.5 

33 
35.5 
36.5 
75.5 
80 
83 -5 
128 
u5.5 
TGi .'S 

23 
25,s 
26.5 
65,5 
70 
73.5 

118 
125.5 
131.5 

Table 11 tias been constructed shoving dozwdowns for pmping rates of 
50,100 and 150 U.S, gallons per minute for periods of 30, 60 and LOO 
days continuous pumping based on the aqiiifer characteristics dc&cmined 
above arid assuaing two irzpezmeable boundaries i n  the aquifer a t  dis- 
tances of 19001 and %OOU@. Other assumptions are also aide here: 
these are that there is no recharge, the aquifer is homogeneous and does 
not th in  or (;hicken and that the aquifer is of i n f i n i t e  extent except i n  
the direction of the two boundaries. 

S....Q.. 
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December 2nd, 1964 

The table indicates t h e  the capacity of the well for long periods of 
pumpins is batween 1014 a id  150 U.S. galloxis pcr minute. 
q u i t e  capable of supplying over 150 gallons per d n u t e  peak flaw 3s 
I o q  as such a rate ~f flora is no t  con.;inucd far more Plhan about I O  
dags. 

I mist enphasize here 'chat t h i s  analysis is based on Inadequate data. 
In order to really iar.aIyze this rather cmpIleu situation, several obser- 
vation wells should be used i n  ccnjunction wf:h a p u q  test a t  a rzce 
about the same as that. used in  the second test (150 U.S. g p ) .  Iiovcvet, 
X feel that recharge is'pr:ob&ily taking place at all tines in t h i s  aquifer. 
f think the large springs (Linderton Sprin;;s, etcd) in tAfs i x e a  S ~ G V  that 
there is consideraLla mvanent of water €ram the higher area to the 
southwest, 
ditions w m s e  tharr those fowd in the f i e l d .  

The well is  

The capacity should probably be based 0x1 a weekly rate of flow, 

For t h i s  reason, she figures given liere map be basad on con- 

Unless the Di'strict ks prepared t o  carry out a rather elaborate prograrr, 
of tcstina, etrc best procedure is to put the w e l l  i n t o  use keeping 
track of water levels by m a n s  of an automatic recmder cn tbc vel1 or 
preferably in a nearby observation well. 

E, Livingston, Chief 
Guound-Wat,er Divl s ion 
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