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THREE HILLS PUMP TEST
NOVEMBER, 1967

Introduction

A constant rate test on Well No. 6, Town of Three Hills, was conducted by
Reid, Crowther & Partners Ltd., Consulting Engineers, The test was run from Novem-
ber 2 to November 7, 1967 for a total of 168 hours; the pumping rate fluctuated
between 44 igpm ond 51 Igpm, but remained between 44 igpm and 49.5 igpm for the
greater part of the test. Regular water-level measurements were taken In the pumped
well and In an observation well 90 feet north of the pu::nped well. A few measure-
ments were token in Well No. 7, located 1/2 mi!e:/:;f{of Well No. 6.

The average values of the aquifer coefficients os obtained from the time-
drawdown relationships are os follows: transmissibility 2,750 igpd/ft (imperial
gallons per day per foot); hydraulic conductivity 69 igpd/ftz (Imperial gallons per
day per square foot); storage coefficient 0.82 x 10‘4. The safe yield for Well No.
é -- based on a production period of 20 years -- s estimated at 45 igpm. Due to

interference between Wells No. 6 and No. 7, the safe yleld of either well, when

both wells are pumping simultaneously, can be estimated at 40 igpm.



Pertinent Data

Well No. 6 (pumped well)
Location: 1/4 mile north of southwest comer of Sec. 27, Tp. 31, R, 24, W, 4ih Mer,
Completion date: August 31, 1967
Drilled by: J. Beogrie, Swalwell, Alberia
Total depth: 151 feet
Well diameter: 10 inches
Casing: 0-85 feet = 8 5/8 inch G.D.
85-106 fect~ 6 5/8 inch O.D.
106-151 feet- open hole
Pump setting: 146 feet
Stratigraphic log: 0~ 12 feet gumbo
12- 50 feet  sandy clay
50~ 93 feet sond
$3-106 feet  sand, gravel end boulder clay
106~146 fect sandstone, water beoring
146-151 feet  shale

Static level: 50.83 feet



Well No. 6a

Location: 1/4 mile north of southwest comer of Sec, 27, Tp. 31, R. 24, W. 4th Mer,
90 feet north of Well No., 6

Completion date: November 1, 1967

Drilled by: Raymond

Total depth: 150 feet

Well dlameter: 6 Inches

Caslng: 0-100.5 = 7 1ach O.D.

100.5-150 ~ open hole

Stratigraphic log: G- 2.5 fest gumbo
2,5~ 29 feet brownish yellow clay

29- &7 feot sandy groy clay
&7~ 74 feot sandy clay, a few pebbles
74~ 77 foet grey clay
77~ 83 feat coul, some blue shale chips, grey clay
83~ 92 feet fine sandy clay
92-138 feet soft blue sandstone

138-143 feet blue shale

143-150 feot purple shale

Static level: 50.14 feet



well No., 7
Location: 1/2 mile ecst and 3/8 mile north of southwest corner of Sec. 28, Tp. 31,
R. 24, W, 4th Mer,
Completion date: September 10, 1967
Drilled by: J. Beagrie, Swalwell, lberta
Total depths 170 feet
Diometers 10 inches
Castag: NIl
Stratigrephic log: 0= 10 feot gumbo
10~ 55 feet  sondy clay
55-118 feet shdle
118-165 feet sandstone
168-170 feet shale

Static Jevel: 70.44 feet



Water-Level Measurements

Well No. 6
Date Time since Time Water  Drawdown Pumping
pumping level (Feet) rate
started (feet) (igpm)
Nov. 2/67 0 minutes 9.00 a.m, 56,88
i 62.20 11.3 46,5
2 63.92 13.04 46,5
3 64,69 13.81 46.5
4 65.21 14,33
5 65,61 14.73 49.0
6 65.96 15.08
7 66.58 15.70 50.0
8 67.28 16.40
g 67.58 16.70 48
10 67.52 17.00 50
12 63.23 17.36 50
15 68.66 17.78 50
20 69.24 18.36 51
25 69.63 18.75 51
30 69.99 12.11 51
40 70.80 19.92 50
50 71,07 20.19 51
60 71,33 20.45 51
75 71.04 20.16 49
90 71.11 20,23 49
105 71.14 20.26 49
120 11.00 o.m, 76.68 20.00 48
150 70,49 19.61 46
180 12.00 a.m. 76.21 19.33 46
210 70.68 19.80 46
240 70,86 19.98 46,5
270 71.2 20.48 46,5
6 hr, 71.45 20,57 45
7 71. 4 20,26 46
8 70.81 19.93 46
9 71,31 20,43 45
10 71.55 2¢.67 46
1 72,20 21.82 46,5
12 9.00p.m.  73.56 22,63 49.5
13 16.00 pr 73.48  22.60 46.5
14 11.¢cCpum, 73.73 22,90 46,5



Well No. 4 (continued)

Date Time since Time Weater Drawdown Pumping
pumping level (feet) rate
started (feet) (igpm)
Nov. 3/67 16 hrs. 1.00p.m. 73.50 22,62 46
18 72.48 22,60 45
20 5.00 a.m, 73.55 22.67 46
22 7.00 a.m, 73.60 22,72 46,5
24 9.C0 a.m., 73.37 22,49 45
26 11.00 c.m, 74,08 23.20 45
28 1.60p.m. 74,04 23,16 45
0 3.C0p.m. 73.83 22,95 45
22 5.00 p.m. 74,70 23.82 45
36 ?.00p.m, 75,22 24,34 45
Nov, 4 4 3.60 a.m. 75,10 24,22 46
48 2,00 a.m, 75.16 24,28 46
54 3.00 p.m, 75.01 24,13 43.6
&0 ¢.C0p.m, 77.47 26,59 49.5
Mov. 5 . 65 2.0 a.m, 77 .52 26,64 49.5
72 9.0C a.m. 78.15 27.25 48
78 3.00p.m, 77 .39 26,51 46.5
84 9.00p.m,  77.51 26.63 )
MNov, 6 90 2.60 a.m. 77 .56 25.68 46,5
$4 2.00 a.m. 77 .41 26.53 46.5
102 3.00p.m. 7675  25.87 45
108 2.60 p.m. 76,59 25.71 46
Nov, 7 114 3.0C a,m, 76,53 25,65 45
4 “Gym. P B %5
132 9.C0p.m. 76,83 25,95 45
Nov. 8 138 3,60 a.m. 76.50 26,02 45
144 ¢.00 a.m. 76 .81 25.93 45
150 2.C0p.m. 76,70 25,82 45
156 ?.00 p.m, 76.56 25,68 45
Nov., § 162 3.00 a.m. 76 .50 25,62 45
168 .00 a.m. 76,49 25,61 45



Well No. 6 - Recovery Data

“Date Time since Time VWater Residual
pumping level drawdown
stoppad (Feet) (feet)
Nov. 9/67 0 ¢.CCa.m, 76.49 25,61
1 minute 64 .46 13.58
2 63.81 12.93
3 63.31 12.43
, 4 62,95 12,07
5 62.66 11.78
6 62.36 11.48
7 62.20 11.32
8 62.60 11,12
9 61.84 10,96
10 61,69 10.81
12 61,40 10,52
15 61,07 16.19
20 60,60 9,72
25 60.22 9.24
30 59.92 9.04
40 59.47 8.59
50 5¢.10 8.22
60 58,83 7.95
75 58,48 7.60
20 58.23 7.35
105 58,00 7.12
120 57 .81 6,93
150 57 49 6.61



Well No. éa
Date Time since Time Water  Drowdown
pumping lovel (feat)
started (feet)
Nov. 2/67 0 minutes 9.00 a.m. 50.14 0
1 50.75 b1
2 51.17 1.03
3 51,70 1.56
4 52.30 2.16
5 53.28 3.14
6 53.56 2.42
7 53.67 2,53
8 58.71 3,57
9 53,79 3.65
10 53.87 3.73
12 53.96 - 2.82
15 54,50 4,36
20 55.26 5.12
25 55,16 5.02
30 55.18 6.04
40 56.86 6.72
56 57.39 7.23
60 57 .78 7.64
75 53,23 8.09
%0 58.46 8.22
105 58.68 8.54
120 58.84 8.70
150 59,01 8.87
180 59.13 8.99
210 59.30 2.16
240 59.49 9.35
270 59.54 ?.40
2 59.79 9.64
6 hrs. 60.26 10,12
7 60.53 10,39
8 60.81 10.67
9 60,65 10.41
10 66.76 10.62
1 61.03 10.89
12 61.68 11.54
13 61.75 11.59
14 61.77 11.63



Vell No. 6a (continued)

" Date Time since Time Water  Drowdown

pumping level (feet)

started (feet)

Nov, 3 16 61,94 11.60

18 62.18 12,04

20 62.25 12.11

22 62,50 12.36

24 62,40 12.26

26 &2.67 12,53

28 62.75 12.61

36 3.00 p.m. 62.75 12.64

32 5.00p.m. 62.91 12.77

26 2.0 p.m. 62,44 13.30

Nov. 4 42 3.0C o.m, 62.55 “.41

48 9.6C am. 63.78 13.64

54 3.00p.m, 63.76 13.62

60 ?.60 p.m, 64.71 14,57

Nov. 5 65 .00 a.m. 64.93 14.79

72 9.C0 a.m, 65.15 15.01

78 2.00p.m, 65,08 14,54

84 ?.C0p.m. 45.18 15.04

Nov. é G0 3.00 a.m., 65.28 15.14

¢4 ?.0C a.m., 65,24 15.10

102 3.00p.m. 65,01 14.87.

108 2.00p.m. 64,96 14.82

Nov. 7 114 2.00 a.m, 64,98 14,86

120 2.0 aum. 65.03 14.91

126 2.00p.m. 85.10 14.96

132 ?2.00p.m. 65.16 15.02

idov. 8 138 2,00 a.m., 65.21 15.07

144 .00 c.m. 65.18 15.04

150 3.00 p.m., 65.17 15.03

136 .60 p.m. 65.09 14.95

Nov. 9 162 2.C0 aum, 65.05 14.91
168 9.C0 a.m, 45.02 14.88



Well No. 8a - Recovery Data

10

Date Time since Time Water Residual
pumping level  drawdown
stopped (fact) (Fect)

Nov. 9/67 v ?.00 a.m, 65.02 14,88

1 minutes 64.18 14,04

2 63.69 13.55

3 63.26 13.12

4 62.89 12.75

5 62.69 12,85

6 62.46 12.32

7 62.20 12.06

8 62,01 11.87

9 61.84 11.70

10 61.67 11.53

12 61.35 11.21

15 60.45 10.3

20 60.40 10.26

25 59.96 9.84

< 59.62 2.48

40 5¢.50 9.36

50 53.67 8.53

60 58.33 2.19

75 57.95 7.81

90 57.65 7.51

165 57.39 7.25

120 57.17 7.03

150 56,83 6.69
180
210
240



n

Well No. 7

“Date “Time since ~ 1ime Water Browdown
pumping level (Feet)
started {feet)

Nov., 2/67 8.25 a.m. 70.41 0

Nov. 3 1405 minutes 8.25 a.m. 72.92 2.51

Mov. 4 2845 8.25 a.m. 74.18 3.77

Nov. 5 4286 8.26 a.m. 75.19 4.78

Nov. & 5725 8.25a.m. 75.78 5,37

Nov. 7 7165 8.25 a.m. 76.02 5.61

Nov. 8 24605 8.25 a.m. 76 .21 5.80
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Analysis of Pump Test Data

A. Pumped well, drawdown data

Drawdown (feot) is plotted agoinst the logarithm of time (minutes) in
figure 1, The first part of the curve shows a nearly linear trend and can be used to
calculate the transmissibility of the cquifer; the average pumping rate Q (see Fig. 2)
during this period wos spproximately 50 igpm (imperial gellons per minute). The

transmissibility (T) is colculated using the modified Thels formula:

L 264x%Q
l"‘“‘"‘""““"As

£
where As = the drowdown in feet per log cycle and T ‘-‘--?-5-%-;-—‘)—9- = 2,640 Igpd/ft

(imperial gcllons per day per foot). The safe yield of the well for susteined pumping
over a period of 20 years Is estimated by extrepolating the straight line of figure 1.
to 20 yeurs 107 minutes. The extrapolation gives the drowdown after 20 years if
the well wes pusped of the same rate (5C igpm) as during the test. Drawdown (20 years)
=11.6+7x 5.0 = 45,6 feet. Assuming that the drawdown is proportional to the
pumping rate, the total aveilable drawdown at the well (42 feet) determines the sofe
pumping rates

Safe pumping rate = 7,‘%?3 x 50 = 45 lgpm.
B. Pumped well, recovery data

The recovery data of the pumped well (Mo. ) were used to calculate the
transmissibility . Velues of the residual drowdown were plotted against the logarithm
of the ratio, time since pumping started/time since pumping stopped (Fig. §). A

tranenissibility of 3,130 igpd/ft was calculated,



C. Okservation Well No., 45

The logarithm of the drawdown 1s plotted cgelnst tho logarithm of time in
figure 3. To calculate the transmissibility and storage coefficient (S) of the aquifer,
the Theis equeation Is used, The formulos used and the octual caleulations are shown
in figure B, The valucs of T ond § caleulated are, respectivelys 2,93C igpd/ft and
1.13x 10-4. The lost observeifons scem to indicate o levalling off of the drawdown
after t = 6,000 minutas. Assuming this to be due to leabge, B, the leckage foctor
is found to be 7,000 f22t. K', the veriical conduztivity of the overlying ceafining
bed, con be estimated from

B = \/7 bY/K!
whare b’ is the thickness of the coafining bed; substituting 100 feet for b*, K' =
0.0036 igpd/ft.

D, Chservation Vell No. 7

Drowdown dota for observation well No. 7 are plotted in flgure 4. The
aguifer coefficients are caleulated using the Thels method as under B; the velues of T
and $ thus obtalned cre, respectivelys 2,500 igpd/ft and 0.48 x !0"4.

Levelling off of the drowdown towerds the end of the rest again indicates
lockage through the overlying confining beds; B is found to be 8,800 feet, K' =
0.6032 lgpd/ft.

E. Interference betwsen wells No. 6 end No, 7

Table 1 summarizes the volues of the oquifer ceefficients obtained from

ths diverse dota.
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Table 1,
T S B K?

Data (igpd/ft) (feet) _ (igpd/f%)
VWell No. é, drawdown 2,640 - - -
well No. 6, recovery 3,130 - - -
Well No. 6a, drawdown 2,930  1.3x100% 9,000  0.002
Viell No. 7, drawdown 2,292  0.51x10% 8,800  0.0032
Average 2,750  0.£2x16°% 8,900  0.0034

Using the average values of T, S, and B to caleulate the Interference drawdown caused
in Well No. 7 by eontinuous pumping of well No. 6 at one igpm, we find

s(interference) = 0.12 feet/igpm.

E. Safs yleld of Wells No. 6 and No, 7 pumping simultaneously

The sclf-causad drewdown after 20 years wes caleulated for Well No, 6 as
45,6 feet o a pumping rate of 50 igpm, which equals 0,93 feet/igpm. Assuming that
the well less at Well No. 7 Is the same os ot Well No. 4, the total drawdown at
either well when both wells are pumping at 1 igpm is then 0.93 + 0,12 = 1,05 fi/igpm.
Dividing this Into the avatlchle drawdown (42 feet) glves a sofe pumping rate of 40
lopm or a combined yield of 80 igpm.

Summary and Remarks

The moximum safs yleld of Well No. 6 Is estimated ot 45 ligpm; when both
wells No. 6 end No. 7 ere pumped, Interference between the two wolls caused the
safe yiold of each well to be substentially less. The sofe yleld for each well Is esti-
mated os 40 igpm, or a total production of 80 igpm. Both estimates are based on sus-

talned pumping for 20 years ot that rate.
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The aquifer constants calculated from the time-drawdown relationships
{nvestigated ares

Transmissibility: 2,750 igpd/fr

Hydraullc conductiviiys &9 igpd/ﬂ'z

Storage cacffictents 0,62 x 107%

Leckage foctors 8,900 fect

Vertical hydraulic conductivity of the overlylng bed: 003 Igpd/ft2

The estimatas presented In this report are possibly subject to ermor. The
amount of 45 igpm can be withdrawn from viell No. & for a period of twenty yecrs
only, under favorcble conditions. In actual proctice, the yleld moy be found to be

considerably less. If Well No, 6 (or any othar well) Is developed ¢s a production

well, its performance should be observed carefully,

November 16, 1967,
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Figure 2. Well No. 6
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Figure 3. Observation Well No. 6 - 90 feet north of pumping well No. 6
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Figure 4, Well No., 7
R =2,640 feet
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Figure 5. Recovery Well No. 6
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Wetor Wetl Driifer’s Report

Reg. No. ________ 7_( _____________________ Driller _ <. - _.;4..44.,4.-.‘..
Owner of Well -__M_ﬁ{___lﬁév?!__—zé{/ ________________________
Address __-__ Ahnee Ll Well Completed ___ Ao 842 _____
LSD: V4 —____ SecEEat Twp. - - Rge. -_____ wW______ Invoice No. — -
Depth: o e LTI Diameter: __.___ Go LTS R NG ST e
Casing: —____ ft.of ____. in O.D. Setat _____ ft. from surface. STRATAGRAPHIC LOG
Casing: —.___ ft.of _..__ inO.D. ______ .. g e O
: S R e e R G, L From ft]| To ft. Description

Drive Shoe: JL0_&A-8€7" Yes - oo ___ No o }.... >3 S M _______________
Perforation: —______ ft.of ____.__ in O.D. Casing slotted with | .2 }#W% -
_____ in. x _____ in slots at _____ ft. intervals, alternating on | tadlocee Arocernrin
______ sides; or e

Inside Casing has lower end Bullnosed ____ Yes ____ No _.__
Inside Casing has: J Slot ______ Thread up ____._ at - _____ ft.

from surface.

ATER OCCURRENCES AND TESTS:

1. Water at /2/_ ft. to /88 ft. Rose to 76.7 ft. below surface.

Bailed at 2@ _____ g.p.m. for B minutes; hours.
Draw down to 2. S 7. _ ft.in __________ minutes; hours.
Bailed off bottom ot _______ ft. in _______ minutes; hours.
Recovered to _ . ______.__ ft.in - _______ minutes; hours.
2. Water ot ____ ft. to ____ ft. Rose to ____ ft. below surface.
Bailedat __________ gpm. for . ________ minutes; hours,
Draw down to . - _______ froin _______ .. minutes; hours.
Bailed off bottom at _______ ft. in _....___ rninutes; hours,
Recovered t0 . _____ ft.in . minutes; hours.

QUALITY OF WATER:

Color: None __.._ __ Red __.___ Brown ______ Other ________
Odor: None _ ... ___ Gas . .____ Sulphur ______ Other __.._____
Turbidity: Clear _____ Silty —_.___ Sandy __.__ Cloudy _.._._
Type: Soft __._____ Medium Hard ________ Hard ________
Impurities: lron _____ Alkali _____ Sulphate . ___ Cther _____
Use: Domestic _ - .__ Stock _____ Industrial _____ Town _____
Other ________
Was Water Supply Satisfactory? Yes _ .. __.___ No —________
if No, givereason _ . .
Remarks: _ e —_ __________

Shale . ____ Sordstone . _. . -
Loose Send . ____ Gravel _____
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