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Introduction and Summary

In the summer of 1962, the Research Council of Alberta was approached by the
town of Stettler about additional groundwater exploration in the Stettler area, with a
view on the future growth of the town andin anticipation of: the: steadily growing demand
for wﬁater. |

After a preliminary investigation of the available data, an area 3 miles west of
Stettler was outlined as being prospective on the basis of water-well logs and seismic
shothole logs Indicating a deep bedrock surfsce and the presence of a considerable
thickness of sand. The presence of a buried bedrock channel in this general area has
since long been suspected, but it neyver has been accurately located.

From August 29, 1962, to September 4, 1962, ten testholes were put down in

Sections 32 aﬁd 33 jof Tp, 38, R. 20 ’_@ and Sectlon 3 and 4, Tp. 39, R. 20, W.

4th M. (Figure 1). Caly in testhole #62-4, Lsd 15, Sec. 33, Tp. 38, R. 20, W. 4 M.,

the channel was located (depth to bedroc_:k 210 feet) and a pﬁmp test was subsequently
'conducte.d at this location, Duta obtained from this test indicate that the channel is
approximately 1300 feet wide at this location. The transmissibility cﬁ’ the aquifer is
approximately 8000 Imp. gallons/day foot with a storage coefficient of 1.7 x 10°4 . The
aquifer is capable of producing Il;gsgallons per minute continuously for a period of 20
years at one location, but the nature of 51_39 aquifer material and its limited thickness

would not permit 2 single well to produce at this rate without considerable well loss and

conéequendy a ghorter well-life.
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Test Drilling Program

The purpose of the 1962 test program was to locate a buried channel approximately
four miles west of Stettler, the evidence of its existence consisting of the log from a
well drilled in the SE quarter of Section 4, Township 39, Range 20, West of the 4th Mer~
idian, indicating the occurrence of sand and clay to 190 feet below surface, at which
depth the hole had been abundoned. ‘
The first test hole drilled was located approximately 1/2 mile
east and 1/2 mile south of this location, hﬁt it encountered the Edmonton
. shale and sandstone at a depth of 94 feet, Fine sand and gravel was
~ encountered from 55 * 70 feet. ' .
Test holes # 2 and ;#3 ez__xcounteréd bedrock at respectively 57
feet and 80 feet; no coarse ni;;erial was present at these_ locations.
Test hole #4 éncountered the bedrock at a depth of 210 feet
: after penetrating a thick sand deposit from 60~110 feet below surface
and sand underlain by 10 feet of gravel on top of the bedrock. After
completion of the test drilling, a screened well and two observation
wells were put in at this location and a pump test conducted.
Test hole #5 penetrated 30 feet of gravel and sand frox.n 37-67
feet below surface. The bedrock surface is 80 feet below surface.
Test holes # 6, 7, 8, 9, and 10 did not encounter appreciable '
thicknesses of coarse sedimente and depth to bedrock ranged from
32-80 feet, |

Detailed logs of the test holes are contained in Appendix A of this report.

!
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On the basis of this newly acquired information together with the information
already at hand., a bedrock topography map of the area between Stettler and Exrskine was
prepared (Figure 2). The channel extends eastwards to a point approxﬁnately 1/6 of a
mile south of the NE corner of Section 33, Township 39, Range 20, West 4th Meridian;
_from there it run3 approximately WNW, then bends to the WSW to continue directly south

of Erskine to join with the N trending Erskine channel.

Pump Test Procedure

For the determination of the aquifer constaz;ts a test well and two observation
wells were constructed, the test well at the locat§on of test hole #62-4, the observation
wells at distances of 100 feet and 50\0 feet west respectively. Both the test well and the
first observation well {at 100 feet) were Grilled to and screened in the gravel deposit
directly on top of the hedrock; the second observation well was drilled to a depth of 100
feet and screened over the botto_m S feet of the sand and gravel deposit at this depth, its

‘purpose being mainly to discover if any hydrologic connection existed between the two

permeable zones, \

Data on the completion aﬁd development of the wells are contained in Appendix B.

A 48~hour pump test was conducted at a constant rate of 70 gpm, whereafter
the recovery wag méasured for a period of 6 hours; after which time the water levels
in the test well and in observation well #1 had recovered to within 5.2 feet and 5.45 feet
respectively, of their origin:l nonpumping level.

A step-drawdown test was finally conducted, pumping the well at 46 gpm for the
1st hour, 61 gpm for the second hour and 82 gpm for the 3rd and last hour, Duta

obtained from this test were used to evaluate the efficlency of the well.
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All pump test data are compiled in Appendix C.

Pump Test Analysis

A. Aquifer Constants
Aquifer constants were computed using both the leaky aquifer type curve and

the straight line method (Thels modified nonequilibrium formula) on the following data:

drawdown observation well #1, Both type curve and straight line method.

drawdown pumped well not used
recovery pumped well gtraipht line method
recovery observation well #1 straight line method

When the straight line method was used on the drawdown data of observatidn well #1,
several straight line segments uppeared due to the boundaries of the aquifer; theoretically,
the slope of these segments should increase towards the end of the test in such a way that
- the drawdown per log cycle (2 s) on each segment fixst doubles, then triples, etc,, the
A 5 of the first segment. A 8 values ok respectively 1, 9 ft., 3.8 ft. and 5.7 ft. match
the observed vilues quite closeiy, but when the values for the transmissibility (T) and
the storage coefficient thus found axe substituted in the tg; formula, which indicates the
time after which the time-drawdown data should fall on a straight line, it is found that
. the entire segment As=1,9 lies before this limit of 17 minutes, Theoretically, ther;-
fore, the straight line method should not be used in this case. |

With the type curve method an excellent match could be obtained between theor-
etical and observed drawdown; T and § valued- thus caléui_aned should be reliable, The

recovery data on both the purﬂped well and observation well #1 yield values for T in



#5-

close agreement with the T value obtained from the drawdown data Of. observation well
#1 if the early recovery data t/t* > 500 are discarded, the straight line method not
being applicable here.

The effect of hydrological boundaries on the drawdown in pumped well and
observation well are the same as the effect of a so-called image-well pumping at the
same rate as the pumped well and located on a straight line through the pumped well
and perpendicular to thé boundary at the same distance from the boundary as the pumped
well but on the opposite side, hence, the name "image well”. The distance of such an

image well from an obhservation well can readily be calculated from a straight line
N

~ plot of time~drawdown data or from a type curve plot, Two boundaries are showing on

the plots; the closer of the two was calculated using hoth methods, which show
e xcellent agreement, the farther was calculated from the straight line method.

Results of the calculations of T, S and the distances to the boundaries are

" summarized in Table 1,

B"'.- Safe Yield of Aquifer

+++'The following safe ylelds are calculated using the Theis nonequilibrium
formula and the aquifer coefficients established previously. The well {s assumed to be
100% efficient. The pumping rates are calculated for a 4" &nd-é-&' IWell with a 170 foot
available drawdown over a 20;year period. A 75% eafety factor is included. The safe

yield gives an est_imai:e of the potential of the aquifer’.



Table 1
Distance
Distance between
between observation
Data used observation| well #1 and | Width of
and Transmiss- well #1 and | 2nd image chinnel {ft)i
method ibility in Storage fmage well well =dj +dp
Well used gpd/it. coefficient | =dy (ft.) = da (ft.)
Pumped
well drawdown not used
recovery
Pumped straight ..
- well line 7300 - L . - -
Obsez~ drawdown - ’
vation | straight 9700 1.2x1074 775 1840 1300
well #1 | _ _line . A
drawdown - :
type 8000 1.7x1074] 780 . -
curve :
Obsger~ recovery
vation | straight - :
well #1 line 7300 » - - -
Values used in i
further calculations 8000 1L.7x107] 780 1800 1300




4" well

t = 20 years 107 min.

r = 0.17 ft.
s = 170 ft.

~ 2244328 2244 % 0.0289 x 1.7 x 1074 . -13
"7 T = 5000 x 107 = 1,38x10

Wlu)= 29.02 (from standard tahles)

R
L Ji4.6W) . 1.146x%10%2x2.902x 10t
T 8 x 109

[ R
= 0.410 ft./gpm.

la

= drawdown per gpm after 20 years due to the effect of the pumped well alone.

N o

To this has to be added the effect of the two image wells, at distances of
respectively 780 feet and 1800 feet from the pumped well (theoretically valid {f the pumped

well was at the location of observation well #1, but the discrepancy should be small),

1st Image Well

t = 20years 107 minutes

t = 780 feet i -
2 .
ua—?-?-f‘:’ri‘-;-—s- = 2,9%10°0  W(u)=12.17
S . l4.6x%12.17
3 3000 0.171 ft./gpm.

2nd Image Well

a

t = 20 years = 107 minutes

r = 1800 feet

L 2244x (18002 % 1,7 %1074 " | o 105
8000 x 107 o eeR 0




W{u) = 10.5

§ o 114.6x10.5 = ¢, 148
Q 8000

and Sgopa] = (0.410+ 0,171 +0.148) Q

170 = 0,729 Q

Q= 238 gpm.

Applying a safety factor of 75% gives a safe yleld of 0.75 x 233 = 175 gpm.

C. Specific Capacity and Efficiency of Pumped Well

Although the present pumping well only served for the aquifer test and was
N / .
not intended to be used as a production well, 4 3~houxr atep-drawdovm test was conducted

in order to ;!etermine the efficiency of the present pumping well, Datx obfained from

the step-drawdown test were plotted (figure €), and specific capacity figures for o cre-
hour pumping period v»ere then culculat dfor the pumping rates used, Theoretical
values of sp;ec;;ﬁc cx.pacipy for the same period of one hour are calculated using the Theis
nonequilibrium formula and the aquifer constant.

r = 0,17 feet s

t = 60 minutes

up = 22.4;%.%.%_%. = 2,3%10°3 W(u), = 17 and

114.6 O . W(u)
T

(2]

. 8 = 0,244 Q

Thiz is the effect due to the pumping well alone. The effect of the 1st

image well is calculated using the same formula but r = 780 feet in this case,
) “ -
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2244 x (780)% x 1.7 x 1074
uz = 8000

and 39 = 0,008 Q.

= 0,51 W(ug) = 0,547

The effect of the 3rd image well after one hour pumping is negligably small.
Therefore, we can write

From this equation the theoretical specific capacity ( = the rate of pumpage
which will cause a drawdown of one foot after a pumping period of one hour if the well

"

is 100% efficient) follows:
1
%_. =2 0:-252 \ﬂ! 3-97 @m./ft.
The efficlency of the well is the ratio of the actual specificl capacity to the

theoretical specific capacity, multiplied by 100 if expressed in %. A table and plot of

the xesults of the calculations are presented in figure 7. The average efficiency is

+35%.

This low efficiency is caused by the small open area through which the water
can enter the well inducing a high entrance velocity giving rise to turbulent flow through
the screen and inside the well. The open area can be increased by

(1) increasing the diameter of the well to 6"

(2) increasing the length of the screen to cover the total thickness of \
the aquifer (10 feet), 2

(3) use a screen with larger slot openings if mechanical analysis of the
aquifer samples wurrant so,
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Summary of Pertinent Data

Depth of aquifer at test site ; 199 feet
Thickness of aquifer at test site: - 11 feet

Width of aquifer (from pump test data): . + 1300 feet

Transmissibility : 8000 imp. gal. per day per foot
Storage coefficient : 1.7x1074
Safe yield of aquifer : 175 gpm for 20 years

Efficiency of pumped well (test well #1) : 35%

B EL
N R

Comments and Conclusions

The 1962 test drilling program of the town of Stettler revealed thq presence
of a good gravel aquifer in a buried bedrock channel tributary to the Erskine channel.
Mapping of the-bedrock topography of the area gives a fairly accurate idea of the course-
| of the channel but further test drilling will be necessary to substantiate ox possibly
modify the present picture. It should further be underlined that the map depicts the.
presence of the <.:hanne1 and not of the gravel aquifer, which may come and go and vary
in thickness along the course of the channel.

Because of its closer proximity to thé Itowns present pipeline system, the
headwaters of the channel (NE corner of Sec. 33, Tp. 38, R. 20, W. 4 M.) are of mo;t
interest to the town and it is recommended that future test drilling be concentrated in

this area.. The se.ismic shot hole reporting the bedrock elevation at 2466 feet is located
' approximately 500 feet south of the section corner; the formation log for this hole did

not have the superficial depoéits differentiated but reported 202 feet of clay, sand and

gravel above bedrock.



ull-—

Some consideration should also be given to the sand and gravel deposits
encountered at test holes Nos. 1, 4 and 5 at shallower depth and with thicknesses of
20, 50, and 30 feet, regpectively. These sand and gravel deposits are also related to
the buried channel and cover a wider area than the bssal gravel deposit. Observation
well #2, which was put down fnto this aquifer, had a static water level of 20.5 feet
* below surface giving an available drawdown of 42 feet, During the 48-hour pumping
test no drawdown was observed in this well; therefore, the éha-lloxver aquifer is a separate
reservoir, which should also be subjected to a pump test in the future,

Altogether, the bu?ied channel deposits located 1n the 1962 test drilling
program contain at least one excellent aquifer, \;:hich could very wen_ Prove to become

the primary source of the Stettler water supply.

(ﬁc“‘ )1qk"2_‘
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Appendix A
Test Hole Logs

Test hole # 62-1
Northwest corner of See. 33, T. 38, R. 20 W. 4 Mer.
Drilled: August 29, 1962,

0- 15
15- 25
25 - 28

28+ 30

20 - 43

43 - 44

44 - 45
45 - 50
50~ 55
55 - 60
60~ 75
75 -~ 94
94 - 105

yellow clay, a few pebbles, some coal,
blue clay, some sand. :

very fine sand and clay.

gravel Lo

blue clay and very fme sand

gravel

blue clay

blue clay

sandy blue clay with pebbles - .

fine sand and gravel ~
sandaa - :

blue clay

blue shale, with interhedded very fine bentonitic sandstone.

Teét hole # 62-2
Northwest corner of Lsd 15, Sec, 32, T. 38, R. 20, W. 4 Mer.

0«18
15 - 30
30 - 45
45 - 57
57 - 60

- 60-75

- Drilled: August 29, 1962.

yellow clay, a few pebbles

blue clay, a few pebbles

blue clay, slightly silty, some pebbles
blue clay (sandy) i

grey shale

shale, greenish blue, in part eilty

Test hole # 623
Southeast corner of Led 9, Sec. 4, T. 39, R. 20, W. 4 Mer.
Drilled: August 29, 1962,

0-12
12 - 15

15+ 30
| 30 - 45

45 - 60
60 - 80
80~ 90

yellow clay with pebbles
blue clay
blue clay with pebbles

blue clay, slightly sandy
As above, with minor very fine sand and silt
blue clay with pebbles

green hard shale, interbedded with soft brown shale
: - : BY..\

" RECORDED
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Test hole # 62-4
Northwest corner of Lsd 15, Sec: 33, T. 38, R. 20, W. 4 Mer.
Drilled: August 29 and 30, 1962.

0- 5 yellow clay with very fine sand
5- 15 yellow clay _
15 - 25 yellow clay with pebbles
25 - 30 Dblue clay, some very fine sand
30 - 40 blue clay
40 = 45 blue clay, thin layers of gravel
45 - 55 Dblue clay
55 = 60 blue clay (some very fine sand, which is probably caving)
60 - 65 sand and gravel (sample #1)
65 -~ 70 fine sand (sample #2)
70 ~ 75 sand (sample #3)
75~ 80 sand (sample #4)
80 - 103 fine sand
103 - 105 medium gravel, coarse sand; clay layer
105 - 110 coarse sand (sample #5)
110 - 120 Interbedded hard clay and medium sand
= 120 - 142 hard clay
K_/ 142 - 144 gravel and coarse sand
N 144 - 193 hard clay.
193 - 195 very fine sand
195 - 199 fine sand :
199 - 210 gravel, 1/8 = 1/4 inch diameter
210 - 219 some coal, shale
219 - 220 haxrd layer

\
Test hole # 62-5
1/3 mile south of Northeast corner of Sec. 33, T. 38, R 20, W. 4 Mer.

Drilled: August 30, 1962.

0-20 very fine sand and clay
20 - 37 blue clay
37 « 45 gravel, lost circulation
45 - 67 gravel with medium sand
67 - 80 clay
80 -~ 90 grey shale

@ . | RECORDED
- RCA

o

BY..



- 0-10 yellow clay
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Test hole # 62+6
Southeast cornex of Sec. 3, T. 39, R. 20, W. 4 Mer.
Drilled: August 31, 1962,

0~ 22 yellow clay
22 - 56 blue clay, some silt and very fine sand
56 - 68 very fine sand
63 ~ 80 clay
80 - 90 blue grey and grey shale

Test hole # 62 7
Northeast corner of Lsd 8, Sec. 33, T, 38, R, 20, W. 4 Mer,
Drilled: August 31, 1962.

6-12 yellow clay
12- 26 blue clay
26 - 27 very fine sand

2728 cly . N %
.28 - 30  coarse sand and gravel '

30-35 clay

35-36 . coarse sand and fine gravel

36 - 40 clay

40 - 45 fine gravel
45-72 clay with pebbles
72 - 74 bentonitic shale

74 - 75 sandstone with bentonite

-

Test hole # 62«8
Northeast corner of Lsd 8, Sec. 3, T. 39, R, 20, W. 4 Mer.
Drilled: August 31, 1962,

0-20 yellow clay
20 - 32 | Dblue clay
32 - 39 grey silty shale
39 - 45 . Dblue shale

Test hole # 62-9 :
Southeast corner of Sec, 33, T. 38, R. 20, W, 4 Mer.
Drilled: August 31, 1962,

10-24 bl clay e RECORDED

'24-26  veryfine sand / RCA
| 26 - 28 blue clay

BY




28 - 30
30 - 45
45 - 57
57 - 60

- ls.-

very fine sand

Interbedded blue clay and very fine sand
blue clay

grey silty shale

Test hole # 6210
Southwest corner of Lsd 10, of Sec. 33, T. 38, R. 20, W. 4 Mer.
Drilled;: August 31, 1962.

0-61
61+-175

Test hole # 62‘11 =

sandy clay
shale

Testwell #1

Northwest corner of Lsd 15, Sec. 33, T. 38, R. 20, W 4 Mer.
Drilled: September 5 and 6, 1962,

0« 5
5- 22
22 - 60
60~ 70
70 - 103
103 - 110
110 - 140
140 - 144
i44 - 193
193 - 198
198 - 209

209 - 211

AN

yellow sandy clay
brown clay and pebbles

blue clay and pebbles

sand and gravel

sand with thin beds of gravel

gravel with thin beds of clay

blue clay and pebbles

gravel ,

hard grey clay and pebbles

sand with some gravel

gruvel, thin beds of sand and shale; j coal boulders

shale, light grey and sandy

Spoon samples taken from 198-199'9" and from 203-205 feet.

Test hole # 62-12 = Observation well #1 100 feet west of Test well #1

Drilled:

0~ 8
8- 22
22~ 34
34 - 50
50~ 62
62- 80
g0 - 108
108 - 110
110 - 138
138 - 144
144 - 193
193 = 196
196 - 208

September 10, 1962.

sandy brown clay .
brown clay with some gravel
blue clay with pebbles

sand and gravel with thin layers of clay
blue clay and pebbles

sand and gravel

coarse sand and fine gravel
clay with some gravel .

blue clay with pebbles
gravel

hard grey clay

sand :

gravel. Lost circulation
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Test hole # 6213 = Observation well #2
500 feet west of Test well # 62-1

Drilled: September 15, 1962,

0-18 brown sandy clay
18.- 63 blue clay and rocks
63 - 100  sand and gravel

wl .

RECORDED
RCA
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Appendix B

Completion and Development Data

Test Well #1 (Test hole # 62-11)

Drilled: Seprember 5 to 6, 1962,

Screen: S feet of 4 inch #25 slot Everdur sand screen from 203-208 feet.

Casing: 204 feet of 4 1/2 O.D. inserted joint casing., Casing left approximately

1 foot above ground level.

Development: September 6, 1962. Surted developing by backwashing with pump
from drill. .

September 7, 1962, Rained very hard, for 1 1/2 hrs only.

September 8, 1962, Developed well by pumping and backwashing,

then used air compressor. Pumped with aix at 60-70 gpm,

. Cbservation Well # 1 (Test hole # 62-12)

Drilled: September 10, 1962, |
Screen and Casing: 201 feet o\f 1 1/4 1.D. galvanized pipe with sand point attached,
pipe approximately 6 inches above ground level.
Development: By buckwashing with mud pump, then pumped test well #1 to see
| if observation well would respond, Drawdown was 1 foot Wl-;ue

test well drawdown was 8 feet after 1 hr, pumping at 20 gpm.

Observation Well # 2 (Test hole # 62 -13)

Drilled: September 15, 1962
Sand point: 30" of No. 18 slot 2" O.D.

Casing: 84.5 feet of 1 1/4 1.D. galvanized pipe. Pipe left approximately 6" above

ground level.



(1) 48-hour constant rate test:

Well No.

.
.

Time Test started 1
Time Test stopped ¢

Static level before test:

-18«

Appendix C

Pump Test Data

Test well # 1 (pumped well)
Nov. 2, 1962, at 9:45a.m.
Nov. 4, 1962, at 9:45a.m.

22,50 ft. below top of casing

Rate: 70 Imp. gallons/minute
Time since * Time sincg
pumping : pumping i)
started Drawdown started | Drawdows
Date Hour in min. in feet Date Hour | in min. in feet
Nov. 2/62| 9:45a.m) 0. 0 0:45p.m.| 180 43.04
1/2 34.40 410 45, 8U
i 34.00 pLAY) 44,10
2 36.95 SU0 49,12
3 36.90 30U 40 24
4 37.65 420 46.30
9:50 a.m, 5 37.90 480 46.50
_ 6 38.13 745 p.m. | 600 45,87
" 38.17 720 47,50
8 38.35 Nov. 2 IT: 45 p.m. | 840 27,90
9 . 38.60 NGV, 5 3@5d.m.| IU8D 43750
9:55 a.m. 10 38.65 1520 47,19
12 39.45 45 a,m.| 1560 97T
10:00 2.m. 15 39.10 Nov. 3] 3145 p.m. | 1800 49.58
20 39.90 P RES pm,T 2040 oU. 75
25 39,90 1o p.m.| 2280 ol.3U
30 40. 26 Nov. 41" 3:45a.m.| 2520 o1.70
40 40.42 7:45a.m.| 2760 52.30
50 41.11 9:45a.m.| 2880 52.30
60 41.45 10:00a.m.| 2895 51.90
11:00a . m. 75 41.72 Notes: | (1) Rate varied in the first 2 min.
' 90 42,20 of the test.
105 42,67 (2) Rate varied from 11:00 p.m.
120 42,89 Nov. 3, to 6:00 s.m. Nov. 4 due
150 43.34 to temperature changes.
(3) Measurements taken with
electric tape,




48 hour constant rate test

fg Well No.: Observation well #1
o | 5
Static level: 19,83 feet below top of casing
‘Distance from pumped well: 100 ft,
Time since Draw- Time sinca Draw-
pumping down pumping down
started in in - started in in
Date Hour  minutes feet Date _Hour _ minutes feet
Nov. 2, 9:45 AM 0 0 - Nov. 2, 10:45 AM 120 5.77
1962 1/2 0.53 1962 150 6.20
1 0.69 180 6.53
2 1.19 200 6.80
3 1.57 230 . 7.10
4 1.75 270 7.46 |
R =t 5 1.93 300 7.74
6 2,07 § 360 8.20
7 2.15 420 8.65
8 2,33 430 8.96
9 2.45 540 9.20
@ 10 2,55 600 2.50
: 12-1/2 2.65 660 9.70
10:00 AM 15 2.93 - 9:45 PM 720 10.00
' 20 3.25 10:45 PM. 780 10.20
25 "~ 3.50 . 145 PM 840 10.30
30 3.69 Nov. 3,
35 3.87 1962 0:45 AM - 900 10,50
- 40 . 4.05 T 1000 10,70
45 ' 4,19 1100 10.90
50 4,35 5:45 AM 1200 .10
10:;45 AM 60 4.63 - 10:45 AM . 1500 11.20
70 4,85 ' 1700 11.40
80 5.05 3:45 PM 1800 11.50
%0 5.25 2000 1.70
100 5.43 2200 11.90
| Nov. 4,
1962 9:45 AM 2880 12,27
Note: Water levels measured with
~ Stevens recorder
© We .2 #
@ 11 No Observation well #2

Static level: 20,95 feet below top of casing

Distance from pumped well: 500 ft.

The water level in this well did not change

during the 48 hour pump test



Recovery

1. Pumped well

Time since pumping began

Time since pumping stopped  Residual
s L Drawdown
Date Hour t' in feet
Nov. 4, 10:00 AM 51.90
1962 10:01 AM 2890 11.83 -
10:02 AM 1446 11.84
10:03 AM 964 1.50
10:04 AM 723 11,30
10:05 AM 575 11.13
10:06 AM 483 11.02
10:07 AM 414 10.96
10:08 AM 382 10.82
10:09 AM 322 10.74
10:10 AM 290 10.66
'10:12 AM 242 10.35
10:15 AM N 194 10.17
10:20 . 145 9.82
10:25 116 9.55
10:30 97 9.45
10:40 - 73 9.00
10:50 58 8.75
" ;00 AM 49 - 8.50
11:15 39.6 8.20
11:30 33.1 7.88.
1:45 28.5 7.42
12:00 Noon 25.1 7.08
12:30 PM | 20,2 6.85
1:00 “ 17,0 6.66
1:30 - 14.8 6.32
2:00 13.0 6.05
3:00 10.6 5.60
4:00 9.0 - 5,20



Recovery of Observation Well #1 Nov. 4, 1962

Time since
pumping _
stopped t_ Residual
Hour =t t' Drawdown
10:00 AM 0 . 13.22
10:00 1/2 172 5780 12,17
10:01 AM 1 2891 12,07
2 1446 11.77
2.5 - 194 " 1.67
3 964 11.47.
4 724 ) ©o1,39 -
5 579 . .33
7-1/2 440 10.99, -
10 290 ; : - 10,71
L 12:1/2 232 - 10.49 .'
10:15 AM 15 195 ' : - 10,29
R v V) 166 b 110,18
20 _ 145 ' 9.99
25 - 13 . 9.75
-10:30 AM 30 97 ; 9.55
35 83 - 9.37
40 73 9.24
45 65. ' 9.09
50 - 59 8.96
11:00 AM 60 .49 8.73
70 - 42 8.50
80 36 8.30
%20 33 8.13
100 . 30 7.95
12:00 Noon 120 25 A 7.67
140 a.7 7.39
160 19 7.17
1:00 PM 180 17 7.05
200 - 15.4 6.84
2:00 PM 240 13.0 6.42
3:00 PM 300 10.6 5.95
400PM 360 9,0 - 5.55
4:13 PM 375 8.7 5.45



Step Drawdown Test Nov. 4, 1962 -

W, Static Level: 22:50 ft.: Level prior to test: 27.60 ft. (53.10 ft. drawdown from previous 48

hour test)
Pumped Well : Pumped Well
: Time Time
Time in  since - Time in since
hr. and pumping Draw- hr, and pumping Draw- .
min, began down Discharge min, began down Discharge
4:31PM 1 30.50 46 gpm  5:40 PM 70 . 41.65 6l gpm
4:31 PM 2 31,30 " ' 72 41,75 "
4:32 PM 3 31.10 " A . . .75 . 42,05 "
4 31.35 " : 80 42.15 :
5 - 31.35 " 85 42,10 "
"6 31.40 " - 6:00 PM 920 . 42,30 i
7 32.30 " 95 . 42,20 . b
8 32.00 " _ 100 42,40 2
9 - 82,25 " ' - N0/ 42,80 g
4:40 PM 10 32.40 .M. 6:30PM T 120 42,40 " :
12 32.70 R 121 55.25 82 gpm
_ 15 32,65 " _ 122 56.15
N 20 33.30 g " 123 56.05
), 25 33.54 " S . 124 56.45
30 33.73 " 125 56.45
35 33,19 A 126 . 57.04
40 33.89 " 17 57.07°
50 33.84 My 129 57.14
5:30 PM 60 33.65 " 6:40 PM 130 57.23
5:31 PM 61 40.60 61 gpm i 132 57.49
62 41.40 " L ' 135 57.04
63 41.70 "o ' 140 57.33
64 41.15 " : 145 | 57.70
65 41.40 " bE W -150 57.37
66 41,90 - : _ 153 57.49
67 41,35 - " . 7:00 PM 160 ' 57.42
68 41,65 M 170 57.60
69

41,55 " . 7:30PM . 180 . §7.60



FRINTED IN U5 A

8
2
4
2
[
]
3
i
J
W,
o
x
2
4]
[
-
]
)
'
g
g
2

G

3.";‘ miislong FER INCH i1%0

t.

b

"\’-‘Ca‘. 2Ai%.

L

3

oo ;.«l-

te =

®bsarvation \_pa.“ ho &

._r
e
%
7z

 VMoyember o.,s g4

o 1ab.

ischarge  <4&.-hr pumptest

=
$
5

B e d ettt - -
i in S g d it 600 14 B

‘W Eem ST

T..I.. *m. SJ umep maap

‘i:frﬁe. n mmakes -

LT

o= O,‘S



-
™

=
(4##) wmoporup |oapisay

-

1?70 sq0

BESEY

H S .'L": -

H

g it e

B

b

Freroforis
vi

é— '(}) vmopmmp |wop saa __r..... 1&&!9&

starked

ihce

-

time s
ztims Slince punbing %

t:







it
WagE e e m e B
ﬁ:?grneamggimwa I

T e
MEFILE

"
TRl
T
BOES0T a0
nEmm
UIOGGACENCIHE

ELOEPER: LT
LhH NS G
i
A
.E;uq‘.mci‘s &
LAl i




=Nov 4 /62

e

;@V/Jﬂ’a/ arak<rC 0f & 7;0 —cAanelon s
a’.’aZa err 0L Al d’/hj

RDsPr/NpA, Ao,

'T}#ﬂ £C minutes

As, = 338
A_s;z = Yu k- 3‘}"3 .__-...'.'. -
L _ =8.3 f;e%

As_;}. R4 el -
AT -’.’_-/::.e?"

A Q, .'._,- 4‘,6' ?/w

J—'ﬁ C’P; /Jgf'm

ﬁ U .-...._ ;—767_...1 &

r g w&w__&
y_
I[ = =5 v i il
7& -- miin o o e
R < Lo ;.
™ P I s
u B S
& B RN
T !’J’-d:-- . = I-‘—
:
< f=om T - RO .-,
3 <
N o .
Q | som——— e — i

/ ,_)” 4 o7

—W/ﬂa‘/t.f

Since .A’ey:'v»}ﬁ; P ..5‘718_79.

i }000

e
-

w

O




o
11 Ldiq g L) N RS TITETT 7113
¥ T 1 HEETN Il { i ¥ 1
o fafean i ! ER SRR/ ERY CNEE
alaing | 1 i AN | 4.
i T _ } = W R
ERE! L: N - L
or s | / H
e H
T H H 3
_ : | A
FTT . / | TH
At . / W
L \ !
o { 7 wr
1 / :
= Q
1 7 o
S /
~ e of L
. q / = m -
o . ” E - i
i - M
i i
AR > i - h
[ il i A
..M. N L by i . 7 i
| X ! d
o B - / !
31 v h ) s y » 1
\ Fobo
Ly } ﬁ —"_
v i & it T
4 P i L
. y ] I 6
. T 8 H
ad i} /1A !
T 1 Mwu e MR, . 1 i :
= " 1.4 [ | i i i
ANEE ! RN B s N
- £ ! N HE 4. ot ! R LU i
A : ! T A T T
: i | i T IRy & 1 it u.o
= . 7 M ) S 1 H T H H
-4+ — T
s H Ty — A S A I i
] : R Al i DO SN NS I U
It N N e RN BRSEE R !
A TP I W R AT T -
1 T AT FTTIT B A Sl b I
dy - | I VAT I R N ARG NI T il
= i AT T .LJrL- N K e W
T.ﬂ| T ¢ [ T T 1 ™17 e < M | ] 'Y
s L 444 TEESNE " = L ! ~
T ; B
b4 1 : i i
X 3 t 1 v 1
! A : B 5 L
- 1 1 + _..w._
% ) [ 1
i i Tl 1
i H ]I RE NI 1 lo

Q S M

, __ _—>
u.ﬂu* xoLJ‘Lu*vdisoTaadsQ.
; .

)

oA Nl ATIMING

Go

70



S,
574/-%(4;4 Ly 62

Well Location J Loje Lo LD Lo L0
Status: b ]

Pumping Test:

Conducted by:

-

Date; //L_g & igls .

Page: /.

SN e i
'
- - — - : e
e ~ innngansy Aol . 225D

Time t

Date < -
< 5
minutes | .~ 4\«

Depth
to
water

Volume

GPM

Remarks

e P, T o 7. - ¢ L o O e £
[E3eD | o, | itw 2755l 2pde Z.7¢ : “¢ il Tl Coefilohely T i Tet
/ N LT =y L7 e ' 4
2% 53,8 ML

y T45¢ | 24 o |
G /YTy 29 23
= SH Gl as S
193 8.2, L& 7.
P sa 5 20 65|
ve 55 ¢ |3 3¢ ||
o as ve ov] 3o 5
” .'%c Stesf 273
p 35 JE.ée B 30t
e, 55739 | 20 b0 |
= G RPN
oy, ae. X e iy £f (-
L A {5 to 2 7 im Gt pm,
57 95 § 28 o a

G- L. 87 ap. 3
AR efys 83K Ly
Lyes b 3555 |




Well Location

Status:

R ¥

Pumping Test:

Conducted by:

Date;

Page: <

“Static

Depth

Draw-

.
Date Time t ‘{ a water to Remarks
minutes | .~ Kk llevel {iwater down
/2,42 > 1 Tyso | Eviey | 3@ g5 |l
g v 5 Cyss b dges
Ve LY ls 3¢ 15
2y é‘[ Lo R 4o
e Grwe §.3g.30
25 RN EET
(o= . LY7o B 3o
ife €53 | 34.8c H
1~ (A gel 37 Yo
kX 77 75 WFZ 5 =4 5225
1 {L "u é;; SH 1S
ey P55 33 05
IR TP g | sz vs
“ [ 9y o ) <hes
Il - 2. 54 § SY. 0¥
(17 o Iy
/6] I74‘ & XLt
% (32 bo. 73 B 5w a3 |l
R el 7 |
S N sy sy |
/Ye Lo ga | 573
| 194 /'777«-.7& S e
/S A I |
[ 5% . 5.7;, g7 SV T 1
/bo . Szl SY.v2
| o AT 2% e §| V. 6o
I i&e Yy S be

I




| 'STETTLER REPORT
GROUNDWATER GEOLOGY AND HYDROLOGY
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WATER SUPPLY
TOWN OF STETTLER

During 1957 and 1958 the Research Council of Alberta undertook a
groundwater survey of the Stettler area to investigate the distribution and characteristics
of aquifers within the area. Several problems were encountered during the course of
the investigation, the most important of these was the shortage of water in Stettler.

The Town of Stettler has relied upon wells as a source of water gince
the distribution system was first installed. There are no nearby sources of surface
water, and in the past an adequate supply of water was obtained at low cost from a
. few wells located in the Town. The increased demand for water caused by the rapid
increase in population since 1949, and increasing per capita consumption, severly
overburdened the capacity of the existing supply wells. Despite the addition of several
new wells to the supply system during the period from 1949 to 1958, the quantity of
water available from the present total of 10 producing wells in t'he well ficld is
insufficient to supply the peak-load demand to the diswribution system. The problem
now facing the Town is where to obtain the additional amount of water o satisfy
both the immediate demand and to provide for increased requirements in the future.

This report summarizes the information obtained during the investgation
and suggests methods of applying this informatioa to the problem of locating and

developing new sources of water supply for Stettler.
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There are three possgible sources of water to meet the anticipated demand.
They are:

1) to extend the existing well field outsice the Town limits,
fo further exploit the bedrock aquifer presently being used;

2) to locate and develop new aquifers outside of Stettler;

3) to obtain water from a surface source such as Buffzlo Lake
or the Red Deer River.

Each alterative possesses definite acivantagea and disadvantages, but in the final
analysis the best source is the one which will provide the required amount of water
for a minimum cost. The evaluation of a source of suiface water is beyond the scope
of this report and will not be dealt with further. |
No attempt was made to evalua.te i:'né potential productivity of every aguifer
in the area; instead, the general habitat of groundwater witiun the area wasg studied.
More detailed studies were carried out on two typical equifers in the aica, oae a sand and gravel
aquifer in a buried channel, and the other an aquifgr in the Edmonjcon formation at Stettler.
All watex wells in the area obtain- water either from sand and gravel deposits
which occur within or at the base of the glacial drift, or friom szndstone in the underlying
bedrock, the Upper Cretaceous Edmonton formation. No wells in the area obtain water
from formations underlying the Edmonton formation. The glacial diift was déposited
on the eroded surface of the Edmonton formation by glaciul actiga. Saand bodies occurring
within the glacial deposits generally have a limited areal cxtent, and consequently high
capacity wclls can rarely be developed in deposits of this type. Sand and g;:avel depocits
which occur in buried channels incised into the bedrock tead to be continuous over larger

areas, and thus constitute much better potential aquifers. One such bialed chazael was

v
s
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discovered during this study. It extends eastward from Buffalo Lake through township 40,
ranges 18, 19, and 20, W. 4th meridian. A total of 10 test holes were d:illed by the
. Research Council of Alberta to prove the existence of this channel, and to evaluate its
potential as an aquifer. Although this phaee of the study is not yet complete, it appears
that much more test drilling and development work is required before the potential yield
of this aquifer can be assessed.

The regional ﬁxap of the plezometric suiface (the elevation to which water
rises in a well) of wells completed in the bedrock shows that the Edmonton formation
behaves hydrologically as a single aquifer. This aquifer is recharged from the upland.
south of the ’Ste‘ctler area. The piezomeiric surface slones downward toward the‘nortﬁ, .
indicating that the reglonal direction of groundwater movement is northward. The"aquifer
discharges into the buried channel through Buifalo Lake. The piezometric contours also
indicate that the aquifer dischaiges into Red Willow Creek, and that the we?ll ﬁelqmi.’n
Stettler is also an area of dischaige. |

Although thé Edmonton formation behaves hydrologically as a unit, geological ‘
conditions control fo a great extent the speciiic yield of individual wells tapping the
aquifer. The upper part of the Rduiontoa formation is m_o;fe sandy and generally speaking
wells tapping the upper part of the formation have a hisher specific yeild than those tapping
the lower Edmonton formoation. In addidon, there are lateral variations in the amount
and coarseness of sandstone present in the Edmonton formation. The Edmonton formation
dips westward at 10 - 50 feet per mile, and the badrock surface slopes downward toward
the IIOI'&l at about 25 feet per mile. Thus erosion has removed the most productive part

of the Edmonton formation to the east and north of Steitler.



Detailed study of the Edmonion formation aquifer within Stetiler has
disclosed several problems that must be congidered in any further development of
the Stetiler well field. Unfortunately, no records were kept on water wellé and test
holes drilled by the Town prior to 1957. However, since that tme the Town has
drilled four test holes, three of which have been completed as water wells. Cutting
samples were collected from all test holes during drilling and detailea geo!ogic logs
prepared. Pumping tests have been run on all test holes completed as water wells,
Well #11, drilled in 1957 in the southwest comer of tow;1, was inidally drilled t§ a
depth' of 300 feet. No water~bearing horizons were encountered bsﬁffeen 150 and 300 feet
so the wce-u was plutted back and completed at a total depth of 157 feet. This viell is
now capable of producing about 55, 000 gallons par day, on continusus production. No
further exploration was cairied out iz 1957, Ia August, 1958, a test hole (Stetiler 58-1)
was drilled in the northeast cormer of town. This hole was abandéned at a total depth
of 260 feet. This well produced about 1 gallon/min. ox a bailér tést. Another test
hole was drilled beside the No, 1 reservoir, and completed as water well No. 1-A at
a dG});Cl'l of .160 feet. This well was intended to provide awxiliary pumping capaéity
to supply the No. 1 reservoir. Itis picsently capable of Jproducing about 7, 600 gallons/cay.
A third test hole located beside the new skating rink was completed as Well #12, at
a total depth of 14-Q feet. This well is presently capable of producing about 52, 000
gallons per day.

In all testing to date, no economic amoum? fva’cer has been obtained at
depths greater than 150 feet. A well drilled in the Red Willow district encountered

salt water and gas at an elevation of approximately 2,200 feet. Gas has bzen reported
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at an elevation of about 2, 400 fect in a water well drilled in Stettler. It appears

' that there is lttle chance of finding potable water at elevations lower than 2, 400 feet

(i.e. at depths greater than 300 feet) in the immediate vicinity of Stettler.

Study of the cutting samples obtained from. thé. four test holes shows there
is a marked decrease in the a\mount and coarseness of gandstone eacountered in the
test holes located east of Main St., compared to Wells No. 11 and No. 12, located
west of Main St. Pumping tesfs also show that the specific yield of Well 1%A is much
lower than Well #11. A short pumping test run on Well No. 7, and a bailer test of the
well at the Stetder Chronic Hospitz;l, indi.cate that the specific yield of wells also

decreases toward the north away from-Wells No. 11 and No. 12,

-
”~

Several pumping tests have been conducted on Wells No., 11 and No, 12, to
determine the transmissibility and storage coefiicient. If these aquifer coefficicnts
ere known it should Le possible to predict the capacity end optimum spacing of wells

tapping the aquifer. It was not possible to obtain accurate values for the aquifer

~ coefficients from any of the pumping tesis conducted because of errasic influence of other

pumping wells, .and bccagse there weie tco fow prepcr}y_located obscrvation wells.
The pumping tests do indicate that the h}fétology of the aguifer is conplex and will
require conside:ably more detailed study before accurate predictions are éossible '

The most important general conclusion bascd upon the pumping tests
conducted, and on well production records kept by the town, is that the wellé presently
ﬁlunping in the Stetilex wéll field are picducing ncarly all the water that the formation
ig capable of yielding from the area now ceveloped, This means that if any new

wells are located within the present town limits, no great increase in the over-sil
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pumping capacity of the well field should be anticipated since any increase in
production from any new wells will be offset by a corresponding decrease in production
of pre~existing wells adjacent to the new.wells .

Of the two aquifers studied in this area, the Edmonton formation aquifer
in the vicinity of Stettler offers the better progpects for immediate devc‘oprr';cnt. The
feasibility of extendiﬁg the existing well field éan be more cheaply investigated, and
there is a reasonable expectatién that additibnal sirpplies of groundwater can Le obtained
from this sourcé. Existing information indicateé that the most favorable area for
exploration lies to th_e_‘south and west of Stéttler, and ﬁzrt.her. very carclul test diilling
will be necessary so that new prbdtxcﬁon wells may be located 50 as to obtain méydmum
p:odﬁcdon with a minimum of interference between ;110113 .

I would definitely recommend a cpmprehensive testing program to be carried
cut before any new pro’duction wells are completed. The objectives of this testing program

- should be; .

I
¢

@) to determine the areal extent and litliology of the aquifer

(i)  to determine the yield of individual wells at different locations in e aquifer

(iif)  to determine the aquifer coeliicients, 8o that the behavicr of wells in the proposed
) well ficld, and the behavior of the well feld as a untt, may be predicted
with reasonable accuracy

{iv) to find the bast locations for new production wells and to calculaie the

optmum well spacing
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The following is an outline of a typical test~drilling program.

@) Drill 4 1/2 inch diameter hole to bzdrock and set 4 1/2 inch casing,
either driven or cemented a few feet into bedrock, Drill inside the
surface casing to a total depth of 150 feet or to a bottorm elevation of
2,500 feet, whichever is deeper.

(ii) Catch and save cutting samples at 5-foot intervals and at any marked
change in lithology. A drilling rate log should be kept by the driller, If -
drilling is done by a rotary rig it would bz advaatageous to have a
resistivity log of each hole. Records should be kept.of static water level -
in the hole during drilling, any zones where there is a loss of drilling -
fluid, etc.

(lif)  Bail test: bailing should be carried out for a minimum of one hour, at a
constant rate. If drilled by rotery methods, the bailing test should be
Totary metizods, the bailing test should be started after all drilling fluid
has been circulated or bailed from the hole, T _
A complete record must be kept of the initial water level in the test hole,
the rate of bailing, and the volume of the bailer. After the bailing test
is complete, water-level measurements should be taken at intervals until
the water rises to its original level.

(iv) Cap the test hole with a removable cap, so that periodic measurements
of fluid level can be made.

The locations of six proposed test holes are shown on the enclosed sketch
map, On the basis of information obtained from these testi Loles it should be possible
to decide the most favorable direction for immediate expansion. The next step is to

(arill three more test Loles located less thaa 500 feet apart so that a proper pumpikby
test may be conducted. The group of wells for the pumping test should ba lecated where
the aquifer is well developed, and should ke at least 1 /2 mile from Wells No. 11 and
_No. 12. Tomplete pumping tests should be run on one or more of the test holes in the
group described above. The other test heles are used as observation wells. A portable
pumnp, preferably a jet pump, or an air-lift pump should be used. It is best to use a
purap which is flexible, since it is difficuli to Grill a small diameter hole which is
swaight and plumb. It may prove necessary to pump test several test holes to evaluate
the hydrologic characteristics of the aquifer.,

The cptimum well locations and spacing are then decided from the information

cbiained and the cost to obtain a given quantity of water can then be calculated,



If the cost estimate shows that the proposed extension is feasible, then the required number
of production wells can then be drilled.

The program of test drilling outlined above should provide sufficient informat on
for future planning. The primary advaatage of such a program- is that infoxzmati?n can
be obtained at relatively low cost, bafore expensive producﬁon wells and a gath;hpg .
systexﬁ are installied . Testing should also aid in proper lecation of production wrellé\hnd

the gathering system to conform with future patterns of residential expansion. K

W. A. Meancley,
Research Council of Alberta .

February 13, 1959.
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