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STETTLER REPORT, 1959
INTRCCUCTICON

A study of tha groundwater resourcas of the Stettler area was undertakan by the
Rasearch Council of Alberta in 1957, ofter the town of Steftier requested cssistance to
determine whether large quantities of groundwater could be obtcined in the vicinity of
Stettler. This raport daals with the groundwater geclogy ond hycrology In the vicinity of
Stettler; ir wil] be Includad in o more comprehensive rsport of the entire Stettlar crea to
be published later this yeor, This report is not intendad for public distribution olthough
the information and concluslons contuined herein are wcf!cblc to onyone upon requesr.' _

GROUNCWATER GECLOGY AND HYDROLOGY

Seoloegy and Groundwoter

Sroundwater geology is the study of those physical propsrties of rocks which com.-;‘)‘
the occurrance of groundwoter. All rocks, sither unconsolidated or consolidated, waich lles
balow the woter table, below a dspth of about 10 feet of Stetiler, ore sohurated with water
which occuplies the small Interstices or open spacm between the particles making up the rock.
V-here thess interstices are interconnected, the water is free to move through the reck under
tha lafluencs of differential hydrostatic pressure and the rock Is said to be permecble. Jecause
the permeability of the material thot o well is completed lﬁ clrectly determines the rote ot
which water may ba produced, geslogic studies are diracted mainly towerd locating highly
permacble strats by studying the physiccl cherocteristics of the rocks themselves and their
depositional and pest-depositional history. legional changes in permecbility cre readily
delinected by geolegic methods, thess methocs however, cre luss adoptabla to detarnine
lacal chonges in permecbility which may olso be very significcnt,

Ctottlsr s underlain by consolideted sedimentary rocks {commonly termed "bedrack™)

Lo St [ - s > s .
which geologists have named the Edmonton farmutlon. Theso sediments wers degcsited
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around the margin of the sea which covered Alberta several million yeors ago. The Edmonton
formation is overlain by unconsolidated sediments deposited by continental glaciers which
advenced over Alberta in the past and melted or retreated from this crea about 10,000 years
ogo. During the time interval following the retreat of the sea which covered Alberta and
precading the odvent of glaciation the bedrock surface was eroded by streoms ond rivers
forming a mature topogrophic surface cheracterized by low uplond areas separating broad
volleys. The Buffalo Lake channel which trends eastword through Buffalo Loke is one of theso

mdent dmels, which has been comploh!y filled with glaclal deposafs so that its course is .

nclmgefevidemfromthowfau&epognphy

The more permaable sadimenh, for axampla, sond and grovel deposits in H\e glocld
drift end sandd‘one beds in the "'dmon?on formation through which water is readily trumrmtted
are termed oquifers. Geologlc mupping has bean corried out employing subsurfaca dota to
delineate the major potential oquifers In the Stettlar arec.

The Edmonten formation is the uppermost badrock formation In the Stettler area. It is
made up of interbedded sandstone, sondy shale ond shale, with minor coal seams ond Ironstone

concretions. Formations underlying the Edmonton formation contain water that is brackish to

selty ond unfit for human cmm:pﬂcn; fbe upp; swfcee of the becrock is an ercsional
surface, os already described, which slopes downw;:rd to the north foward the Buffalo Lake
chonnel. The Buffalo Lake chonnel is the- major bedrock chennel; tributery channels include
the Erskine chonnel and the Lechurst channel .

The Edmonton formation dips westwerd at opout Z0 feet per mile. Consequently the
depih to o given marker horizon in tha Cdmonron formation will increase to the west.

Thae Edmonton formation has been subdivided into threa members, the upper Edronten

membder, the middle Edmonten member, and the lower Edmonton member, The ugper Edmonton
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member has been eroded from oll but the extreme southwest part of the Stettlar area. The . X
middle Ectmonton member is the most productive part of the Edmonton formation, and where
it forras the subcrop, wells yielding up to 80 gpm. may be completed in the bedrock. The

£ dmonton formation dips west, and the erosionat surface of the bedrock slapes downward o
toward the mrrb.  Thovators, the m&ddla Edmonton mamber has been removed by erosion ecst E
of o northwest fnndng lia which possas sbout one mile ecst of Stetler. Exst of this line ’”
water wails completed in fba h.amk obtain water from the lower Ednonton member, and ? :'
genarally wells oy b eupected to yield less than 5 gpm. : ,' t&‘:

The 'cp of m lower Edmonton member ot Stettler Is a rock unit cbout 20 feet fhick

g
%

consisting of dak gy to b!ack maémtaly hcrd sbcle which may contain numarous fossi ls, :

e
e

mduptofourf:ed!ofbfcd:”wfoneobwtmefootthick. It may be recognized in the .
cutting somples from test holes and by the changs in Zrilling rate, as it is peneirated by tbe
Zrill for it is generally horder than the overlying and underlying matericl. This rock unit con-
stitutes on Importent marker horizon of Stettler, os it Is very unlikely that sufficient water for \
= monicipal supply well will be obtcined at a greater depth from the lower Edmonton member.
The only bedrock agquifer in which municipal supply wells can be aconomlcally located Is the .
middle Edmonton member. ‘ :

The Edmonton formation is overlaln by glacial drift depositad over the lrregular bedrock |
curfoce. The thickness of glocial drﬂ"l‘ Is oxtremely variable, ranging from 5 to 50 feet thick
couth of Stettler, ond from 100 to 250 feet thick north of Stettler. The glacial &rift s mads
up principclly of clayey till, containing minor lenses of sond end gravel. The only potential
cguifers in the glaclal &ift cra:

3) send and gravel deposits clong tha course of badrock channsls, now buried by

up to 250 fobt of glaclal <rift,
(5) sutwesh sond deposits, deposited during the last phesa of deglaciction, overlying
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Occurrences of both types were tested during this study. A totel of 12 test holes wers drilled
+0 test the send and gravel depcsils in the Suffelo Loke channel, 10 miles north of Stettler,
cnd ot the east end of Buffalo Laks,
About 20 feet of very fine greined sand wos encountered immediately overlying the
bedrock in five test heles drilled of the eost end of Buffola Loke. The send depoeit found of

the east end of Buffalo Loke Is discontinuous os no sond was found In two tes? holes, "'hadhr :

five test hcles drilled to test the chonnel directly north of Stettler did not encounter any sond
or gravel in the chonnsl. At the sites tested, it is uniikely that wells copabla of yielding

more then a few gcllons per minute could be developed. Furt’:er test drilling to locate

cocrser gmnular de;osi!s olong this chunnei is not rewmnmdad ot this time. An extensive ‘

outsrach sand deposit In Tp. 38, Rs. 20 ond 21, was also tested by drilling of seven sites.
This outwash tand deposi? wos found to be mads up principally of fine=groined sond, in which
high capacity wells ceuld not be completed,

The only bedrock chennels in the uree which wers not text Grilled ars the Erckine
chonnel whizh sxtencs nothward from Erskine to Buffoio Lake, and the Laghurst chonnel which
i1 now cccupied by Rad Willow Treck. Zoth chonnels are minor fributcries to the Suffalo Loke
chonnel.

Thera cppesrs to be little well sorted coorse send or gravel associated with the glazial
Jacosits in the Stettler orea, and therafare, thers is little zhonee of cdtaining lorye quentitles
9F sroundwctar from the glacial drift. The only possibilities not yet investigated includs the
tributory badrock channels, and the possibillty of obteining inducad infiltrufion frem Suffale

-k through shallow and deposits oround the scuthem chers of the Icka, Either of these

pronects woold require extenslve fosting to svelusto their patantial.

o
. M
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Hydrology

The regional hydrology of the Edmonton formation is relatively sircightforword os the
cntire formation behaves as o single homogeneous aquifer. Tha piszomelric surfacs mep,
constructed by contouring the elevation to which water rises in wells throughout the area,
shows that the configuration of the plezometric surface conforms to the present day topography
cnd that the regional direction of groundwater movement 1s northward toward the Suifalo Laka-
chonnel. This bedrock channel behaves as on underground drain carrying groundwater eastword |
to the Baitls River. Red Willow Creek is on sffluent siream throughaut its coursey that is, B
groundweter discharges lnhrhe.creekmtherthm water from the creek sesping into the ground.
The piémnetﬂc.wf.nca has o definits gradient and the groundwoter flow system Is in dynomic‘ |
equilibrium, tbaf Is, on a regional scole the rechorgs to the flow system is balancad by o e
corrasponding cﬁscho}ge from the flow system. Becauss the piezomelric surface conforms t:a“tha
prasent ropog:-spSy this rechergs must be due to local infiltration of woter to the groundwaier
system on upland aress, cnd dischorge from the groundwater flow system in lowlond areas.

The amount of rechorgs is not known but it is probably low {in the order of one inch
per yocr). There are no woter level records available from the Stettler area to indicata whether
o not any regional changes in the elevation of the piezometric surfoce have occurred because
of dlm%.ic varlations in the average annual precipitation. it is felt, however, that regioncl
varicticns due to this couse will be very small.

At Stettler groundwater withdrawal sines 1905 has disrupted the dynamic equilibrium

the groundwater flow system ond crected o pronounced deprassion in the piczemetric surfece,

-~y

5
in the vicinity of Stettler, =l croundwater inovement is Cirected towerd tha confers of pumging
within the town, The maximum velocity of groundwater movemsnt In the Ednonion fonnction
in the cone of influence is very Jow, estimetad to ba loss than 0.5 feet per day, oxcept in

ihe immediate vicinity of producing wells whers it would bo somewnet higner.
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All the town supply wells cbtain woter from the middle Edmonion member. The wells
ore artasian, that is the water rises cbove the depth of which it is encountered, and charcc=
taristically have a low available drawdown, that is the water does not rize for above the top
of tha aquifer. |

The paramaeters employed to quantitatively evaluata the procuctivily of an oquifer are
the trensmissibility and the storage coefficient. The tronsmissibility, T, is the product of the
permecbility and !he thickness of the aquifer; in its numerical form it is expressed cs the number

of gollons which may be trcmmihid through a vertical strip of oquifer one foot wide in one day,

under a hydroulic gradient of 1 foot per foot. The storage coefficient is o dimensionless
expression of the volume of water relecsed from storege, from a vertical prism of unit cross
secticnal area has)lng a height equal to the thickness of the aquifer, when the hydrostatlc
pressure s reduced one foot, These oquifer cocfficients may be determined directly from a
pumping test from the drawsbwn observed in one or more observation wells ot a known rodius
of tha pumping well. In this study the tronsmissibility and storoge coeificiant were determined
from pumping test data by the Theiss nen-equilibrium equation; the mathemat] cal expression for
this Is contained In Appendix B. |
Summery |

Field invastigations to date have shown that thers is no oquifer in the Stertler area in
which wells copable_ of yielding more thon 100 gpm. could be completed. Further, it is un~
likely that cd;iltioncl exploration would matericlly olter this conclusion. it Is therafore certcin
that the middle Edmonton member aguifer represents tha best prospect for the develcpment of
additional groundwater for the town of Stettler for the followlng masons:

(a) edditional development may tuke place near the town,

(5) wells yielding up to 80 gpm. may bs located by proper testing procadures,

e i . e B - b
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(¢) exploration and well completion costs are low,
{d) this oquifer may be expected to produce water of the same quality as thot
cumently utilized.

Befors proceeding with a detailed discussion of the geclogy and hydrology of the ra!ddo -_;"
Edmonton membor oquifer af Stettler, a brief review of the groundwater e.xplordlm sinco 1957 |

is in order.

GROUNDWATER EXPLORATION, 1957

Well No. 11 (Fig. 1), located In the southwest part of Stettler, wes drilled In July, :

P

1957 cnd plecad on production in January, 1958, cfter extensive .taﬁng had been eomplel’cd. {,

The scmple log end completion history cre included n Appendix A. The well wes imtia!fy

crillad to o depth of 300 1, to test the lower Edmonton member which wes found to be unpro- '

ductive. Consequently, the hole wes plugged back to 150* ond the well completed in the ,_
middle Edmonton member, |
Thrse sumping tests were run, ot 28 g.p.m., for three doys, 40 g.p.m. for ane ay, R
ond 80 g.p.m. for 10 hours. The averuge aguifer coefficiants obtoined were used to dctermfm
that the maximum safs pumping rofe should not excead 39 g,9.m. The punp was ndjusted to
this rode in 1958, howsver, becousa the well connot be produced continuously ot this Hime es
the avcilcble reservolr storege is limited the avercga continuous production §s now chout
26 g.p.m.
The well was properly completed and developed; the pumping tests Indicate a moder=
craly high well efficiency. The wall officiency does not sppear to have decreased signifi-
contly In two ysars of operction, The drilling and testing of this well compieted the

oxploration cetivity for 1957,

“_ DT
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An cutomatlc water lovel racerder was installed on Viell Mo. 6 1o provide a continucus
racord of water lavel fluctuctions in the Ststtlor well flald, ileters wers installed on cll

supply walls In 1956 and daily production racords have been maintained since that time.

GROUNDWATER EXPLORATION, 1958 .

The writer outiined a test drilling progrom to consist of three test holes (Fig. 1) to
svalucte the possibillty of locating additional supply wells on the ecst side of town. This |
testing program was plannad to complete the evaluation of the amount of groundwater avail-
cble within the town limits that could be developed without new axtensions to the dsiribution
system.

The testing progrcm conclusively indicated thot:

(a)' supply wells could not be completed east of Aisin St. becouse of changes [n the |

geology,

{b) little advantage is to ba gained by arilling replacement wells of the seme locailon

os old supply wells In which the production has markedly daclined.

STETTLER 1958-1: This rest hole, located in the nostheast part of town wos diilled,
tested, and chendoned in August 1958, The hole produced less than 1 g.p.m. on a bail test.
The lower Edmonton member is unproductive st this location also. Sand was encountersd In
he glaciel &Tft In this test hole but was not tastedy tha sand is fine-grained, and probably

has o limited areal distribution.

STETTLER 1958-2: {well 71=A) This test hola was drilled 30 feot northeast of Well
Mo, 1 which is the original supoly well, t2 sze whether producilon could be increased from
naw wells &rilled adjccent to old wells, This well was completed ot o depth of 152 feet in

the middle and lower Edmenten mambers, and is copable of producing ebout 3 g.p.m. This
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oroduction rate Is not slgnificontly greater than that of Well No. 1 prior to its abandonment,
although Well No. 1 wes reportad to ke orlginally capsble of producing 15 g.p.m. Itis |
coqdudéd thot tba decline In production of Well No. 1 is due principclly to locc! depletion
of the oquifer rothes than to detsricration of the well. |

STETTLER 1952-3: (Wall #12) This test holq,loc:ahd gdjceent to the new skating rinit, 3
wes &illed o o depth of 140 foat. This well aroduces entirsly frim the middle Edmonton
mamber, as the top of the lowaer Ewm member wos encountered ot 120 fest. A pump test "
was conducied and from this the maximum sofe coﬁﬁmus production wos calculated to be |
26 g.p.m. The pump wc? adjustad to this setting ond the well placed on production on
October 6, 1953, | Foo
After ‘Well No. 12 was placed on production, Wall No-. 5 was chandoned. The pm- k
-:’ucﬁc;n history of Ro. 5. woll had besn unsatisfactory because of the low well efficlency .
ceused excassive &awdown and cavitation. Chemical and bacteriolegizal anclyses of woter
from this wall in 1957 sﬁcwcd o measurable nimr; concentrction, but no bacteriological
conteminction. Cmuse no other walls ot Stetler yiald water containing nitrates, it was falt
that the nitrate concentration may have bsen coused by direct contemination of the well from
an adlacent surf::cé dmln b@m the wall wcs na? properly completed. Consequently, when

the wall was abandoned it was grovted from the Sottom up with a cament—sand slurry.

 GROUNDWATER EXPLCRATION, 1959
Groundweter exploration in 1957 and 1958 showed that no further wells could be
Iocatad within the town limits, Zecouse cny oxtension of the distribution system outside the
town limits would entail large copital expenditures on extensive testing program was undertaken

t5 determine the best area For doveloping additional greundwater resources outside the tova.
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A total of seven test holes were crilled and tasted (Fig. 1). Cne test hole (1959-2)
wos tomplsted a3 a well to provide woter for the cemetery. The remaining test holes were
capped and will be used cs observation wells to study the long term behaviour of the aquifer,

The explaration program to date has disclosed the presence of cpparently sMic
verlations in the transmisibility of the middls Edmonton member. The lsogrom mop (Fig. 1),
shows the transmissibility varictions the trumlusbillty datermined from pumping tasts of tho | .
wells shown are Mcuhd In brackats. Within the stippled oreas wells may be ccnpleted -
which have on chove average productive capaeaty. The high transmissibility within these i
zones cppears to be dua mainly to a greater number of sondstone beds present, cnd to o !eacr |
extent due to the higher permeobiltty of indlvicual sandstone beds encountered,

Two zones of higher tronsmissibility have been discovered, Both are norrow (obouf
1/2 mile wida) and trend northwest, Both zones appsor to be continuous clong trend, but

some voriation in transmissibility may be expectad to occur olong trend,
The most easterly zone passes through the west side of Stettler, Vells No. 3, 9, 10, |
11, ond 12 ore cémpleted In this zone. South of Stettler, the cemetery well is clso ccmpleied' |
in this zone, Furthcr davelopment clong the trend of this high permechility zone is not recome
mended for the foﬂowing reasons:
(1) the thickness of the middle Edmonton member decroases ropidly northwest of
Stettler, where the upper port has been removed by ercsion,
(2) southeast of Sfenier is somewha? more fovorchie but it s entlcipated thot the
maximum production per well would not be greater than 20 g.p.m. because
inere is Insuificient available drawdown, the most productive pcrt of the

cquifer being very near the wrfcce,
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(%) additional supply wells completed in this zene within or neor Stettler would

interfere with oxlsflng supply wells; the total production would not be signifi-
contly increased. .

Ancther zone of higher tronsmissibility passes through the SW.1/4, Sec. 1, Tp. 39,

Re 20, W, 4 Mer, Three tuthdes were complsted In this zons, 1959-8, 19596 and 1959-7;
1959-1 was drilled just east of the higher permeability development.

Vells In this arsa hu,_\gm a higher avsilcble drawdown beecuse the mast productive part
of the middle Edmonton mnfm Is encountered ot a greater depth, ond the static water level
is necrer tha surface than In the town of Stettler. This means that wells in this area can bo
sofely pro&:ced at a higher.srafe than thoss in Steitler. This is the best area for future grwnd-
water davelcpment located ‘during this testing program. Procuction festing Indicates that o
well field con be developed In the SW. 1/4, Sec. 1, Tp. 39, R. 20.

it should be p'ointm.i cut that the Intervening zones of lower permaability do not behave
as hy<rologic boundaries os thers Is atill groundwater movement through the fow permeability
zones. The praductive copecity of ony well In this oquifer depends primarily upon the trorns-
missibility of the oquifer in the immediale vicinity of the weil end Is not greatly influencad
by chenges in transaiaibi:lity of gregter distances. from the well. The wole purpose of locating
wells only in zones of higher tronsmissibility is to Increase the operctional efficlency of tho
weli field by permitting withdrawsl of the same amount of water from the fewer wells cro-
cueing ot a higher rote.

EVALUATION OF HYDROLOGIC DATA

The aquifer coefficlents were determined from severcl pumping tests. The best pumping
test results were obluined from a ehréeoday tast conducted on test hola 17595, using Te<
‘loles 1959-7, 1959~8, 1959-1 and two private wells as observetion wells. The aquifer com

cificients caleulated from this test are: tronsmissibility 7= 3120 gpdf, and sterage couificlent,
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5,=29.0x '10.4. Becsuse this test was conducted under better conditions than ony orher
pumping test, it Is felt that thase values for the cquifer coefficients obtained provide the most
relioble values for the oquifer cosfficients for the higher permechility zones, These volues
cre clossly comparable to the values obtained from pump tests of wells 11 and 12, using Ne. 4 .;
a3 an obsarvation well which yielded calculated values of T= 4000 gpdf ond S = 4.4 x 1079,
The values for the ogquifer coefficients T= 3120 gpdf ond 5 = 9.0 x 10~ are employed for ol
further colculctlions. B

The oquifer coefficionts dafemimd may ba employsd to pre&ct the short term perfor-
manee of wells In this cquifer, however, 1?2 Is felt that the predlcted well parformence s .
likely to be too passimistic when production Is considered over o period of many yeers. The
major source of em:r cecurs in the determination of the storags coefficient. . :

The storage coefficiant may ofso be calculated if the volume of the sone of dapresiq; _

cused by sroduetion, and the torel production from the well Reld con be dotermined, Ap

“tettler there Is inwfficient dota and only o arude opproximation of the cone of depression -
can be obiainad, bkawise, ths cumulctive water preduction from wells within the town can

only be crudely apptcximted since producticn records have been mointained only since 1956. E

The storage cocfﬂclent caleulcted rengas from 1.0 x 101 10 5 x 1072, This caleulated value -
is !argér by a foctor of 1G0 than the value for the storage coefficient determined from pumping
fests,

The influencs of production from town supply wells on the observation wells wes cal-
culated In ordor to obtcin what weuld b2 in effec? a longer term pumping test, The drawdown
component of Yiells 7, 8, 9 and 10, Wall Mo, 5, Well No. 11, “Wall Mo, 12, cnd the traller
court wall were calcularzd separately end combined to mroduee tha colevluted drawdown surve

#oll Mo, 5 shown In Figure 4, Ths chserved dopth to water curve wos conmiled from water

{svel rocords malntained on this well.
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The calculated curva follows the shserved curva closely until June 1959, thereafter
the observed curve falls cbove the calculated curve. Mors data ors required before if con be
cetermined whether this departure is significant, however, this type of departure would be
axpectad to occur if thare is recharge to the oquifer by lackage of the confining beds of the
cquifer. . e
If there is woter entering the aquifer in this way the cone of influence cfﬂw weil
fiald will have 1; finite radius md production wells will drawdown ond cpproach on equi"brim
at vhich the water producad Is balenced by vertical leakags. [t may require several years fo L
cpproach aquilibrium if the Mcﬁa‘t remains constont. s
 The amount of vefﬁeai locksge Is very small, IF it is csumed that productien prier ro
1246 wos cmined enﬁrely from storage without vertical leakage, then the amount of verﬁcal

o

Jackess since 1948 would be in the order of 0.002 gallons/day ft This is a very low f'g.»re, ol
and from the geological characteriztics of the confining bads it is antirsly conceivable that
this omount of leckage can and does occur.
It is concluded thersfore, that the tronumissibility of the middls Edmonton member, in
the zones of higher trensmissibility discoversd to dote is about 3120 gpef. The storoge co-
afficient of the oquifer is about 9.0 x 10.4, but it is afm certain thot the aguifer is not an
ideal aguifer but that there is vertical leckoge, which in effect is dirsctly added to the storoge )
coefficient, | .
Hydrologie calculations baced upen these cquifer coefficients provide a preciction of

ihe future cquifer performoncs thot represents a conservative astimete,

CESIGN CF RSP'D‘ED VEST-3TETTAIR WELL FIELD

e
Casign

The mest efficient wall fiald will be ona fram which the mwdmum amount of woler

may e withdrawn from the aquifer by means of the minlmum number of wells. In orcer to
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achieve this dasign it is necassary to complately understand the hydrslogic behevior of the
aquifer when wells ore pumpad for long periods of Hima. .4 Siettlor there js insuificient date
upon which 1o base on exact design, however, if it is assumed that the oquifer is an ideal
orteslan oquifer, and that oll water produced Is derived from storags within the aquifer that
is there is no recharge or leckogs to the aquifer, then the dosign will be safe ot this is the .
least favarable combination of factors that may oecur. e

The aquifer coafflciants determined from the pumping test of Test Hote 1959-3,
(T = 3120 gpdf and § = 9.0 x 10™%) wers used to design the well field. The individual pumping
rate, total daily wau production and well spacing, for various combinations of wells pmé.:dng
at d!ﬁemt r&u are shown in Table 1. it Is eviden? thot the optimum combination is fo hmc -_
two production we"s, praducing &0 opm (173,000 Igpd), spaced 2300 feet apart. The meom- e
mended focation for thase wells Is on an sast=west [lne immadiately south of the Highway No. 12
right=of -way, in Lsd Sand 3, Sec. 1, Tp. 39, R, 20, 'W. 4th Mer., of the Jocations shown
on Figure 2. This alignment will loccte the wells perpenciculor to the direction of Faundwater -.
flow.

If procuction walls ors complated ut the locations shown and produced contlnuoudy
at 80 gpm soch, then a cone of Influence will develop rapidly around the well field. Flgures
2 ond 3 show the progressive development of ths cone of Influencs, ofter production has con=
tinwad for about 100 days, and 5 ymers. It is immediately evident from these figures thot the
cons of influence predicted from the assuwmption that the aquifer is an idsal ortesion aquifer,
Is much deeper ond more axtansive than the cone of influence creaied by procuction within
the exisiing Stettler well flold. For this reazon it Is folt that the csleulated Srawdown or
interferenca ropresants the maximum possibla interfarance, and that the aciual amount >f

intarferance will be much smaller or non-existent.
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Tha actual eonfigurstion of the cone of influence should be cbserved as pumping
progresses by means of periodic water level meesurements In the existing observation wells,
This will serve two purposes:

(a) the maximum actual interferance of any point within the cane of influence may

be estimated,

(®) the amount of vertical leakage or rechergs may be determined.

IF the leakage 1s significan? it may be feasible to lecate two additional production
wells pumping of chout the same rota In the SW. 1/4, Sac. 1, to increcse the total daily
production to ebout 300,000 gpd. This, however, connot ba determined until production
has continued for two to three yecrs. S




et Wt Wt gt ¥ | e ] owd ol ol wed mmd B
Tuble |
Production and Waell Spacing Calculations
Total

Nuiker of Individual vieli dail Length of Langth of gathering systam (fect)

fells pumping rate - spaclng  production gathering system 1,000 gals, production
1 80 0 115,000 11,000 * 95.5
2 40 2,300 173,000 13,300 77 .0 '
3 60 >10,000 260,000 >.31,000 >119 P
3 50 10,000 216,000 31,000 143 '
4 40 6,000 230,000 29,000 126

¥ Approximate distance from tha existing water tower to the NE. corner Lsd. 8, Sec. 1, Tp. 39, R. 20, V. 4 Nwr.
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RECOMMENDED DEVELOPMENT PROCEDURE
i? is recommendad that two producticn wells be completed ot the locations shown on

Figure 2. These wolls should be complated with 3-5/8 inch O.D. steal surfoce casing

cemented or driven fo bedrock, and finished either open hole or with a slotted liner, to a

total depth of 160 to 170 feet. Eoch wall, ofter on initlal pumping tast, should be equipped
with a pump copable of producing 60 1o 80 Ipgm. Each well should be permonently equipped |

with o flow meter ond cn air-line gouge.

)

@)

3)

(4)

)

The meoximum amount of hydrologic dota will be obtained by the following procedures .

s & tw .
md:ct one to/ﬂve:k production tests on each well separately, using the other pro=
ducﬁm ml!s md existing test holes as observation wells,

after ﬂw m"s are canmcted to the distribution system, the pumping rate of the wells ‘
should be odjusted so that these wells will produce sufficient water $o supply the entire

system when they cfs pumped continuously,

all wells I'n the town con then ba shut down except for emergency production, unlass

one well s requirad for pressure mointenanca in the distribution system in the north=

west part of town,.

this distribution of production should ba maintained for as long as possible, at leost

for Ml ‘mn#hs,.

weekly water level meawrements should be made in all observation wells, cnd

procuction wells.

This procadure will supply the following data:

(o) the actucl conflguration of tha cone of influence in the west Stattier wall field
as pumping progresses will be measured, from this the foaslbility of locating
additional production wells I the SW. 1/4, Sec. 1 may be studiied,

(b} a recovery test of the entire Stettler well fiald will be possible, this should
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indicate how much water has been removed from storege, and provide additionad
dota on the extent of the cone of influence, and whether permanent changes due

1o aquifer compaction hove occurred.

LONG TERM GROUNDWATER DEVELOPMENT : T

A cen:iuuiag progrom of groundwater exploration should be asicolished to evoiuch ; :
grwndweier prcspecfa ot o g'eo!af distonce from Stettler. This program should be set vp in - '
mch the some way thot the 1959 testing progrom was carried out, by diilling one or two test |

holes ecch ysar, .

L S U

e

h_'—'

. The followlng poinfs should be consaderad:
o) a aempofem wator well driller should be employed for all testing opemﬁms, ' :‘
drilling should be corled out either by the cabla-toct method, or rotery me*hod

(5) the Edmonton formetion is very varicble, so tedt holes should ba located on

opproximately 1/2 mile spacing,

(c) 4-1/2" or 5" surface cosing should be sef to bedrock either drivenor comented
to pravent sorface water contamination,

{d) test holes should be drillad to tha top of the lower Edmonton member, which
s*wul;!befamdotadepth of 160 10 250 feet depending upon the location
ond gound elevation; a formation log should be kept of each hole,

{e) cfter drilling, each well should be pump tested, ot o rate of up to 40 gpm for
several hours, drawdown ond recovery measurements should be made on the
pumping well,

() all test holas drilled should be coppad and maintained as obssrvation walls

and water Javel measurements taken periocically; if ot all possible the elevation

=F tho top of the surfoce caslng should be determined by direct jeveiling.
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If such a program Is carried out, it will be possible Yo autline creas in which the pro~
posed woll fleld con be extendad to obtain additional groundwater as the demand Incraases,

The Information golned will permit the most oificient development of the ovailcbie ground-

waler resources in the area.



APPENDIX A

WELL LOGS



L2-49
L9561

51-85

85-126
126-132
132-153
153-171
171-177

177-196
136-218

7237 BOLS No.: Stettler 1957-1 LOCATION: Corner of L& Ave, snd 57 St.
WELL: Fo. 11 GROUND ELEVATICN: 2679
DATE COMPIETED: July 28/57 DRILLER: Roy Forrester, Red Deer

EQUIFMENT: Cable-tool rig

SURFACE CASTNG: 8 5/8" 0.D. Steel insert joint, 36.5' casing driven to 35°'. ’
WELL COMPLETICN: Slotted limer 0'-160", slotted 8" x 1/4" 2 slots/foot 45'-160°.
STATIC WATER IEVEL: 20.5° ELZVATION: 2658.5

AVAIIABLE DRAWDOWN: 17° MAXDAM DEPTH 70 WATER: -37°

EITDVATED MAXDAM PIMPING RATS: 39 gepee o

Olacial drift, silt, clsy and till with a few lenses of sand.

Shals, silty to sendy-grey, soft bentonitic.

Sandatone, very light grey, soft bentcnitlc.

Shale, lizht brown-grsy, inierbedded with sandstone, ldght grey.
Serdstone, light grey, very fize-grained, soft to moderalely hard, inter-
beddad with shale, sandy, light gey, soft, and shale light brown-grey.
Shals, sandy, light grsy bentczitie, interbedded with sandstone, dght
grey, very fine-grained, poorly sorted, soft, bentonitic.

Shals, light grey, soft beatonitic. Dark grey siale 3 %3, 110, 118,
Sandstone, light srey, very fine-grained, moderately bard.

Shale, grey, soft, sbale, light brown, soft.

Shale, grey and light grey, in part silty.

Sandstone, silty, light grey, very fine-grained, containing ircnstone
concrotions.

Shale, light grey and liziht brown-zrey, in part silty, soft and beatcnitizo.
Sandstore, silly, light grey, interhedded wita shale, light xey. Testad.

o water ccning into hole,
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218-238

238-245

245-265
265-289

289-301

Shale, light grey and light brown-grey, soft beatonitic, thin partings
of coal at 224, 230, 236.

Sandstone, silty light grey, moderately hard, interbedded with shals, groy
and greenish grey.

Shale, light grey, light brown-grey, ccal 258 to 260.

Sandstone, silty, light grey, soft to modsrately bard, mmerocus ircastone
eoaeratim, tight. _

Shale, grey, soft with thin partings of coal.

Total depth = 301.
Hole below 6" casing totally dry. Plugged back hole to 160°. Pulled 6" casing.
Ran slotted liner to 160'. Ferforated two 8" x 1/4" slots/foot from 45' to 150°,



T23T DT No.: Stettlor 1950-3

‘721L: Cbservation 1959-3

TAT® CCMPIITED; Septesher 17/59

SURPACE CASTHG: 5.1/2" 0.D. steel x 27°, cemented, surface return.

YELL COMPLETION: Open hole.

STATIC WATSR ISVEL: ~LO!

IOCATICH: Just north of Irwins, W side
LSD 12, Sec. 31, Tp. 38, R. 19,
Wi

GRCUND ELKVATIOR: 2700°

DRILIZR: Hi-Rata Drilling, Caloary
F. Gertsaon

EQUIMENT: Mayhew 1000 rotary rig

AVATIABLE DRAWDOWH: 13°' = maximum depth to water -53°'.

SSTTAATED HAXDGAM BAFS FMPLIG RATN: 13 Z.p.m.

c-13
13-17
17 53
5357

57-139

139-160

LITHOLOGIC 1O0G

Clay

Sand and graval
Shale

Sandstone

Shale

Detail sazple~-log cn file at R.C.A. offics.

At



35T BDIR No.: Stettler 19596 LOCATICHs 1£8'S, 15'B, IEC. LD, 1 See. 2,
Tps 39, Re 20, Wo L Her.

.751L Bo.: Cbeervation 15596 CROUND ELZVATION: 2670¢

TATS COMPLIMUD: Octdoer 15/59 DRILIZR: Hi-Rate Drilling, Calgary
Fo Gartara

BQUINMENT: Maybew 1000 Botary rig
SURFACE CASTIG: 5% 0.D. Steel to 43°, cexented, suriace return.
WZLL COMPLZTICN: Open hole
STATIC WATZR IZVEL: ~3.5
AVAILABLE DRAWDOWNS + 62.5 = maximum depth to water 66°
ESTIMATED MAXDAM SAVE FRIPDNG RATE: 300 gopeme
BOTZ: A longer pumping test would probably chov a mmximm safe pumplog Tate of

100 gepelie
LITHDLOGIC 106

0-8 Clay

3-17 Sard
17-19 Gravel

19-20 Clay
20-34 Send
3456 Sbale
65-59 Sandstone
59-150  Sandstone with siltstone interbedded with shala.

Detatl sample-log on fila ab R.C.A. oiTice.
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QUANTITATIVE METHODS
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THEISS EQUATION
The drawdown ot ony point in the vicinity of a discharging or recharging weil

in on ideal artesion oquifer may be expressad ox:

;= Q [”.'" §)
47T v o
where y = ey
T
This moy be re-written as:
.k
s = 114.6Q 2V 2
i v U
v=136¢5
T

s = drawdown, in feat, at any point of cbservation in the vicinity of o wall
dischorging ot a constant rute

G = discharge of a well, imperial gollons per minute

T = tronsmissibility, in Imperial gcﬂom.day.”} fooi-]

r = distence, in feet, from the discherging well to the point of cbservation

5 = coefficien? of storage

¢t = time, in days, since discharge started

The non-equilibrium formula Is based upon the following cssumstions:

(1) the ogquifer is homogzneous and Isotopic

2) the uquif& has infinite areal exieont

(3) the discherge or rucharge well penctrctes and recaives or iransmits water from

the entire thickness of the cguifer

(4) the cosiflciznt of transmissibility is constant ot oll times ond of all ploces
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(3) the well has en infinitesimal diometer

{(3) weoter removed from storage is dischergad instantaneously with the daclins in head.

Equation 2 carnot be Integrated directly but its vclue may be given by the serles

f:."duaw . 0T b= lnur e B b 3 @
) v {v) . ~lhurue o 39._3.......... )

W (u) = well functionof u

u = !;56 25
Tt
The expression may be solvad grophically by superpesition of the soserved date
consisting of log s plotied ogainst _Lf_ s on a type curve constructed by plotting values for
vi{u) ogainst u. The observaed data c:;a slottsd, ond the curve fitted to the type curve; the

values for the four unknowns may then ba directly obtcined and inserted in the {ollowing

equations:
s = ”“_;6':‘ W {u) (4)
2 |
T o ¢ “

to obtain the numerical values for the tronsmissibility ond storage coefficient

I the radius to the point of chservetion is small {for exampla, in a pumping well)
or if the time elopsed since pumping storted is lorge {u = 0.02), then Theiss equation may
Le simolified to

T= 24Q
)

-

, =1
T = tronsmissibility, laperial gollons.day. oot
Q = pumping rats, lmpericl gollons p2r minute
/s = chengs in drowdown in feet, in on2 log cycle of time,

The duta ore plotted on semi=logarithmic grapn paper, the observad drawdown on
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the arithmetic scale against the Hma In minutes since pumping storted on the logarithmic
scale, The points should plot on o siraight lina,

The maximum scfe continucus pumping rote for o singls well in on crtesion aquifer
chould not excesd

Q = Ts
max ¢ gpm
Q max ® moximum safe continuous production rote, gpm.

T = transmissibility, gallons.day " .foot™".

EN = total avellcble drawdown, feet, from the static water lavel in the well

" to the top of the aquifer.

o e At e 4 B



L B P & &

APPENDIX C

CHEMICAL

AMNALYSES
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