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INTRCDUC TIC'N 

The survey of the gr ound-V!ater resources of the Red Deer 
region, Alberta, was resumed during the field season of 1946, 
and much information on these resources was obtained by a com
pilation of r ecords of water wells . 

A division has been ma.de in the well records, in so far 
as possible, between the glacial and bedrock water-bearing sands. 
The water r ecords themselves were obtained mostly from the well 
owners, some of whom had a cquired the land after the water supply 
had been found, and hence had no personal knowledge of the water
bearing beds that had been encountered in their wells . Also, the 
elevations of the wells were taken by aneroid barometer and are , 
consequently, only approximate . In spite of t!i.ese defects, how
ever, it is hoped that the publ ication of these water r ecord s may 
prove of value to the farme r s , town authorities , and drillers in 
their efforts to obtain adequate water supplies . 

Publication of Results 

The essential information pertaining t o ground-water con
ditions is being issued in reports that in Saskatchewan cover 
each municipality,, and in Alberta. cover ea ch square block of 
sixteen tovmships beginning at the 4th meridian and lying between 
the correction lines. The secretary-treasurer of ea.eh municipal ity 
in Saskatchewan and Alberta will be supplied with the information 
covering that municipality . Copies of the reports will also be 
available for study at offices of the Provincial and Federal 
Depar tments . Further assistance in the interpretation of the 
reports may be obtained by applying to the Chief Geolo gist, 
Geo logica l Survey, C'ttawa . Technical terms used in the report 
a r e defined in the glossary . 

How to Use the Report 

Anyone desiring information concerning ground water in any 
particul ar loca lity will find the available data listed in the 
well records. These should be consulted to see if a suppl y of 
water is likely to be found in shallow wells sunk in the glacial 
drift, or whether a better supply may be obtained at greater depth 
in the under~ying bedrock formations . The wells in glacial drift 
commonly show no re gional l evel , as the sands or gravels in which 
the water occurs are irregularly distributed and of limited extent . 
As the surface of the ground is uneven, the best means of comparing 
water we lls is by the elevations of their water- bearing beds . 
For any particular well this elevation is obtained by subtracting 
the figure for the depth of the well to the water- bearing bed from 
that for the surface elevation at the well. For convenience, both 
the elevation of the wells and the el evation of the water- bearing 
bed or beds in each well are given in the well-record tables . 
Wher e water is obtained from bedrock , the name of the f ormation 
in which the water- bearing sand occurs is also listed in these 
tables, and this information should be used in conjunction with that 
on bedrock formations, provided in the report, which describes 
these formations and gives their thickness and sequence. Where 
the level of the water- bearing sand is lmown~ its depth at any 
point can ea8ily be calculated by subtracting its elevation, as 
given in the well-records tables , :f'rom the elevation of the surface 
at that point. 
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With each report is a map consisting of two figures . 
Figure 1 shows the distribution and type of surface deposits and 
bedrock formation that occur in the a r ea . Figure 2 shows the 
locations of a ll wells for which r ecords a.re available, t'.1e class 
of well at ea.eh location, and the contour lines or lines of equal 
elevation. The el evation at any locntion can thus be roughly 
judged from the nearest contour line, and the r ecords of the wells 
show at what l evels water is apt t o be encountered . The depth 
of the well ca n then be ca lculated , and some infonnation on the 
cha r acter o.nd quantity of water can be obtained from a study 
of the r ecord s of surrounding wells . 

GLOS~ARY OF TERMS USED 

Alkaline. The term "a.lkaline11 has been applied rather 
loosely to some ground waters that have a peculiar and disagree
able taste. In the Prairie Provinces, water that is conunonly 
described as a lkaline usua.Jly contains a lar ge a.mount of sodium 
sulphate and magne sium sul~~te , the principal constituents of 
Glauber's salt and Epsom sa lts r espectively. Most of· the so
called a lkal i ne waters a.re more correctly termed sulphate water s , 
many of which may be used for stock without ill effect . Water that 
tastes strongly of common sa lt i s described as salty. 

Alluvium. Deposits of earth, clay , silt , sand , gravel , 
and other material on t he flood-plains of modern streams and in 
lake beds. 

Aquifer. A porous bed, lens, or pocket in unconsolidated 
deposits or in bedrock that carrie s watero 

Buried pre-Glacial Str eam Channel~ A channel carved 
into bedrock by a stream before the advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by 
sands, gr avel s, and boulder clay deposited by the ice-sheet or 
later a gencies n 

Bedrockc Bedrock, as here used, refers to .partly or 
wholly consolidated depos i ts of gravel, sand, silt, clay, and 
marl that a r e older than the gl a cia l drift. 

Coal Seamo The same as a coa l bed. A deposit of 
carbonaceous ma~erial formed from the remains of pl ants by partial 
decomposition and burial. 

Contouro . A line on a map joining points that have the 
same elevation above sea-level. 

Continental Ice-sheet~ The gr eat ice- sheet that covered 
most of the surface of Canada many thousands of . years ago . 

Escarpment o A cliff or a r e l a t i vely steep slope 
separating level or gently s lo ping a r eas . 

Flood- plain . A flat part in a river valley ordinarily 
above water but cover ed by water when the r iver is in flood. 

Glacial Drifte The loose, unconsolidated surfa ce · 
deposits of sand, gr ave l, and clay, or a mixture of these, that 
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were deposited by the continental ice-sheet, Clay containing 
boulders fo rms part of the drift and is referred to as glacial 
till or boulder clay , The glacial drift occurs in several 
forms: 

(1) Ground Moraine . A boulder clay or till plain 
(includes areas where the glacial drift is very thin and the 
surface uneven) . 

(2) Terminal Moraine or 1~oraine. A hilly tract of 
country formed by glacial drift that was laid down at the margin 
of the continental ice-sheet during pauses in its retreat , The 
surface is characterized by irre gular hills and undrained basins. 

(3) Glacial Outwash , Sand and gravel plains or deltas 
formed by streams that issued from the continental ice-sheet, 

(4) Glacial Lake Deposits. Sand and clay plains 
formed in glacial l akes during the retr eat of the ice-sheet. 

Ground Water, Sub-surfa ce ··water, or water that occurs 
below the surface of the l and . 

Hydrostatic Pressure. The pressure that causes water in 
a well to rise above the point at which it is first encountered. 

Impervious or Impermeable. Beds , such as fine clays or 
shale, are considered to be impervious or impermeable when they do 
not permit of the perceptible passage or movement of ground water. 

Pervious or Permeable. Beds are pervious when they 
permit of the perceptible passage or movement of ground water, as 
for example porous sands, gravel, and sandstone . 

Pre-Glacial Land Surface. The surface of the land before 
it was covered by the continenta l ice-sheet. 

Recent Deposits. Deposits that have been laid down by 
the agencies of water and wind since the disappearance of the 
continental ice-sheet . 

Unconsolidated Deposits. The mantle or covering of 
alluvium and glaci al drift consisting of loose sand, gravel, clay 
and boulders that overlieSthe bedrock . 

Water-table. The upper limit of the part of the ground 
wholly satUrated with water . This may be very near the surface 
or many feet below it . 

Wells- Holes sunk into the earth so as to r each a 
supply of wa ter. When no water is obtained they are referred to 
as dry holes, Wells in which water is encountered are of three 
classes , 

(1) We lls in which the water is under sufficient pressure 
to flow above the surface of the ground , 

(2) Wells in which the water is under pressure but does 
not rise to the surface. 

(3) Wel ls in which the water does not rise above the 
water-ta. bl e • 
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BEDROCK FOIDliATirNS OF EAST-C ENTRAL ALBERTA 

The formations that outcrop i n east-central Alberta are of 
Tertiary and Upper Cretaceous age, and consist entirely of relative
ly soft shales and sandstones , with some bands of hard sandstone 
and layers of ironstone nodules. The succession, character, and 
estimated thickness of the formations a re shown in the following 
table: 

Age !Formation 

,ertiary IPaskapoo 

jEdmonton 

Upper iPale and 
Creta.oeous i Variegated 

Beds 

Character 

; Light grey sandstone, in 
· part carbonaceous; shale ; 

sma.11 a.mounts of sili
ceous limestone and 
volcanic dust; coal sea.ms. 

[Grey to white, bentonitic 
· sands and sandstones, with 

grey 'lnd g:.·eenish shales; 
coal seams prominent in 
some areas, as at Drumheller. 

[Dark shales, green sands with 
smooth , black chert pebbles; 
partl-y non-marine , with 
white bentonic sands, 
carbona ceous sha.les , or thin 
coal seams similar to those 
i n Pale Beds ; shales a.t 
certain horizons conta in 
lobster-claw nodules and 
marine fossils; at other 
horizons selenite crysta ls 
are1 abundant . 

; Light grey sands with ben
toni te; soft, dark grey and 
light gr ey shales with 
se lenite and ironstone ; 
carbonaceous shales and coa l 
sea.ms; abundant selenite 
crystals in certa i n layers . 

;Birch Lake (?):Grey sand and sandstone i n 
upper pa.rt; middle part of 
sha.les and sandy sha.les, 
thinly laninated; lower part 
wi th grey and yellow weather
ing sands; oyster bed common
ly at base • 

. 'Jrizzly Bear Mostly da.rk grey shale of 
marine origin, with a few 
minor sand horizons; selen
ite crystals and nodules up 
to 6 or 8 inches in 
diameter. 

Rib stone Creek Gr ey sands and sandstones at 
the top and bottom with in
termediate sands and shales ; 
mostly non-marine , but middle 
shale in some areas is marine . 

jThickness 

Feet 

t 
800 

1,000 to 
1,150 

300 to 
600 

600 .j. 

100 t 

100 

325 -
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WATER ANALYSES 

Introduction 

The following discussion of water ana l yses is included to 
assist those who wish t o know the effect of vn.rious miner a l con
stituents in well wn. t er, which give the water in some wells 
certain peculiar qualities . 

Discussion of ChemicQl Determinations 

The dissolved minern.l constituents va r y wi th the materia l 
encountered by the water in its migrat ion to tho r eservoir bed . 
The miner a l salts pr esent a re r eferred t o as the t ota l di ssolved 
solids, and they r epresent the r es i due when the water is com
pletely evapora ted . This i s expre ssed o.U':1.ntitatively as " parts 
per million", which r efers to the pro portion by weight in 
l, 000, 000 parts of ·wn.ter . A salt when dissolved i n water 
separ a t e s into t wo chemica l units ca lled "radico.ls 11

, and these 
are expressed as such i n the chemica l analyses I n the one grou~ 

is included the meta llic elements of ca lcium (Ca), magnes ium (Mg) , 
and sodium (Na) , and in the other group a r e the sul phate (S04) , 
chloride (Cl), and ca rbonate (co3 ) r adica ls . 

Minera l Constituents Present 

Calcium (Ca ) in the water comes from minero. l pn. rticl es 
pr esent i n the surf a ce deposits, the chief source being limes tone, 
gypsum , and dolomite , Fossil shell s provide a source of ca lcium, 
as does a l so the decomposition of i gneous rocks . The common 
compounds of ca lcium a. r e ca lcium ca rbonate (CaC03) and calcium 
sulphate (CaS04) . 

Magnes ium (Mg) i s a common constituent of many i gneous 
rocks and , ther efore, very pr evft l ent i n ground water . Do lomite , 
a ca r bomte of cc. lcium n.nd magnes ium, is a lso a source of the 
minera l. The sul phn.te of mn.gnes ium (MgSo4 ) combines with wnter 
to form "Epsom salts", o.nd if pr esent in l arge a.mounts imparts 
a bad taste and is detrimenta l to the health . 

Sodium (Na ) is derived from a number of i mportant rock
forming mi nerals , so thc..t sodium sul phate and carbonate are very 
common in gr ound wn.ter s . Sodium sul phate (Na2sn4 ) comb inep with 
water to form " Gl auber t s salts'', which if present in amounts 
over 1,200 parts per mill ion makes the water unfit f or domestic 
us e or for irrigation. Sodium cn. r bonate (Na2co 3) or "bla ck 
a l ke. li" waters a r e most l y soft , the degree of softness dependi ng 
upon the r atio of sodi um carbonate t o t he ca lcium and magne sium 
salts. Waters conta ining sodium ca rbonate in excess of 200 parts 
per million ·.ar e unsuitable for irrigation. 

Chlorine (C l) is , with a few exceptions , expressed as 
sodium chloride (NaCl) , which is common table salt. When f ound 
in 11vu.ter in excess of 400 parts per mi llion it renders the water 
unfit for domestic use . 

Iron, when present in more than O.l parts per million, 
will setTieout of the water as a r ed pr ecipitate on exposure to 
the o. ir. Wn.ter that contn.ins not mo r e than 0 . 5 p::i.rts per mil lion 
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is considered the usual upper limit for potabl e wn.ter, but this 
amount is often exceeded . A water that conta i ns cons iderab le 
iron will stain porcela in, enamel vva r o, and cloth ing that is 
'1,".18.Shed in it , but the iron can be n.J.most completely removed by 
aeration and f iltration of the water. 

Hardness. Har dness is of two kinds , tempor~ry and 
permanent. Temporar y hardness is C'lused by calcium o.nd magnes ium 
bicarbonates , which a re soluble in water but are precipitated as 
insoluble nonna.l carbona tes by boiling, as shown by the scale 
t hat forms i n teakettles . Permanent hardness is caused by the 
presence of calcium and magnesium. sulphates , and is not removed 
by boiling . ·waters gr ade from very soft t o verl hard, and can 
be clasfified a ccording to the following system • 

l The "Examination of W8.ters and ·water Supplies"; Thresh and 
Beale , Fourth Ed . 1933, p o 21. 

A water under 50 degrees (that is , parts per mill ion) 
of hardness may be said to be very soft . 

A water with 50 t o 100 degrees of hardness JTJ.ay be said 
to be moderately soft . 

A water with 100 to 150 degrees of har dness may be 
said t o be moderately hard . 

A water with more than 200 and less than 300 degrees 
of har dness may be sa id to be hard . 

A water with more than 300 degrees of hardness may be 
said t o be very hard . 

Hard water s are usually high in calci~im carbonate . 
Almost a ll of the water s from the gl a cial drift a r e of this type , 
particularly those not associated wi th sand and gr avel deposits 
that come clos e to the surface . 

In soft water the· calcium carbonate has been replaced 
by sodium . ca rbonate , due to natural rea gents present in the sands 
and clays . Bentoni te and glauconite a r e two such reagents 
known to be present . Mont'11lor illonite , one of the clay- f orming 
minerals , has the same property of softening water , owin~ to the 
absorbed sodium that is available for chemica l reaction . 

2 Piper , A. M.: " Gr ound Vlo.ter in Southern Pennsylvannia11 , Penn . 
Geol. Surv., 4th series. 

If surf?.ce wn.ter rea ches the lov:er se.nds by percolat ing 
through the h i gher beds it may be highly charged with calc ium 
salts before r eachi ng the bedrock f ormations containing bentonite 
or gl auconite . The completeness of .the exchange of calcium 
ca rbonate for sodium carbonate will , ther efore , de pend upon the 
length of time that the water is in contact with the softening 
reagent, and also upon the amount of this mater ial present . The 
r ate of movement of underground wat er-will, conseauent l y , be 
a f a ctor i n determini ng the extent of the reaction . 
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'.C<JWNSHIPS 31 TO 34, RANGES 21 TO 24, 

WEST OF FOURTH MERIDIAN, ALBERTA 

Introduction 

The investigation of ground-water resources in Alberta was 

continued during the summer of 1949 by the writer, ably assisted by 

P. J. S. Byrne. The surface deposits were also mapped, and the relation 

of both the surface deposits and the underlying bedrock to the ground

water supply studied. The following report is based on information 

gained at that time. 

Physical Features 

Red Deer River flows southward through the eastern townships 

of the area in a valley 450 to 700 feet deep and 1 mile to 2 miles wide, 

which has the steep walls and canyon-like form of a new drainage channel 

developed in unresistant material in a semi-arid region. Many deep 

gullies, as much as 4 miles long, are tributary to it. The land a mile 

or so back is singularly unaffected by the nearness of the river, with 

no general slope towards it, and with much the same general topographic 

features as occur in places remote from the river. Big Valley Creek 

enters Red Deer River in the northeast corner of the area through a 

gully-like valley and is the only large tributary. In the area mapped 

the river drops from about 2,325 to about 2,225 feet above sea-level, 

and thus has a gradient of 3 or 4 feet to a mile. 

Three other large valleys strike southeast through the area, 

With courses parallel with that of Red Deer River in townships 31, 32, 

and 33. Threehills Creek crosses the southwest corner of the area 

with a flat-floored valley as much as 4 or 5 miles wide and generally 

about 300 feet deep . Ten miles east of this Ghostpine Creek f lows in 

a parallel direction along another flat-floored valley 5 miles wide 

and 250 feet deep. The third parallel valley, which joins the Red 

Deer at its bend in township 33, does not now contain any stream, but 

is about 200 feet deep and 3 or 4 miles wide. Small streams are 
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numerous, and the area, and especially the southern half, is well drained, 

though in the north a few ponds and sloughs collect water. 

Several hills, such as Three Hills in the west, and others 

in the northwest, r each more than 3,100 feet above sea-level, and 

others, present in all r egions, rise above 3,000 feet. Most of the 

area is more than 2,700 feet above sea-level, and the lowest point, 

where Red Deer River leaves the area, is about 2,200 feet. The 

topography consists of broad, bedrock hills, ridges, and divides, 

commonly gullied, separated by wide, mostly gently-walled, valleys. 

Local relief is, in places, 200 to 300 feet. Except in .the north 

and east, drift hills are uncommon, and the surface has a generally 

smooth_appoarancc . : . 

Geology 

Glacial deposits cover almost the entire area. The underlying 

bedrock is either Edmonton formation or the overlying Paskapoo formation, 

the latter occupying some three-quarters of the area. Older formations, 

mentioned in a table earlier in the report, underlie the Edmonton, but 

at too great a depth, probably not l ess than 1,000 feet, .to affect 

surf ace features or water supply. 

The prevailing dip of the bedrock is t~ the west and southwest, 

and in those directions 300 or 400 feet of Paskapoo formation may cover 

the Edmonton. This cover thins to the east, where the Edmonton commonly 

underlies the .unconsolidated material. Practically all the exposed 

bedrock is Edmonton formation, as Red Deer River, Big Valley Creek, and 

most of the gullies cut into this formation. Bedrock is exposed or very 

near the surface in about 45 square miles, m"stly in Red Deer Valley, but 

aJ.so in several small areas in the southwest. 

Edmonton Formation. The name Edmonton formation was first 

applied to the beds containing coal in the Edmonton area, and later to 

the same beds in adjoining areas. The formation has a total thickness 
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~f 1,000 t0 1,150 feet, but is bevelled off eastwards, and the eastern 

edge of the formation follows a northvvest line from Cor0nation through 

T~field t0 a point on North Saskatchewan River about midway between 

Edmonton arid Fort Saskatchewan. No Edmonton beds 0ccur northeast of 

this line, but as the formation dips to the southvrest it becomes pro

gressively thicker in that direction~ 

The Edmonton formation consists cf poorly bedded, grey and 

greenish grey clay shale, coal seams , and sand and sandstone that contain 

clay and a white material lmovm as benknite. Bentcmite when wet is very 

sticky and swells greatly in volume and when dry t ends to whiten the beds 

containing it. Such beds are relatively :impervious to water, and at the 

surface prod11ce the "burns" of barren ground where vegetation is scanty 

er absento 

Paskapo0 Formation. This formation was first named by Tyrrell 

from exposures of the lower part of the forma.tia~ along BJ.indman River 

near its confluence ~tlth the Red Deer. It is composed essentially of 

sandstone and shale deposited in fresh water and includes some thin 

coal seams and carbonaceous beds. The basal beds, which are of :importance 

in this area, are massive, crossbodded sandstone that weathers buff

yellaw, and are in striking contrast with the underlying, light~coloured, 

bentonitic clay of the Edmonton formation. About 150 to 2~0 feet above 

the base of the formation are a series of lenses of siliceous limestone 

containing fossil gastropods and pelecypods~ This limestone may be 

largely the cause of the extreme hardness of some of the ground water in 

the area. 

Unconsolidated Deposits. During Pleistocene or Glacial time, 

great accumulations of ice formed at various centres in northern Canada~ 

This ice moved out in all directions from these centres and covered 

large regions with what has been called the continental ice-sheet. As 

the ice advanced, it picked up great quantities of loose rock debris 

that was deposited when the ice finally melted. This material is 



- 10 -

unconsolidated, and is commonly called glacial drift. 

The present area was entirely covered by one or more contin

ental ice-sheets during Pleistocene time, and the final retreat of 

the ice left the bedrock buried to various depths of glacial drift, 

the unconsolidated deposits of the area. Most of the glacial drift 

consists of boulders and pebbles of various compositions and sizes 

embedded in a matrix of clay or sandy clay to f orrn a more or less 

impervious mass known as boulder clay or till. Irregularly inter

mingled with this till, and also lying above it, are beds, pockets, 

and lenses of sand and gravel that form the water-bearing members or 

aquifers. 

The character of the till changes from east to west. In 

the east most of it is very sticky, grey in colour, and contains much 

clay but little sand. In the west, however, where there is a greater 

content of material from the Paskapoo formation, the till, although 

containing much clay, is brown, more sandy, and slightly less sticky. 

Stones are nowhere common, and pockets and lenses of gravel are almost 

entirely absent. 

The unconsolidated deposits are rarely more than 30 feet 

thick and probably average less than 20 feet in thiclrn:ess. They are 

thickest in the north and northeast. 

Ground Moraine. This type of glacial drift is chiefly till or 

boulder clay laid down beneath the ice-sheet. It commonly has a flat 

or gently rolling surf ace, and covers 368 square miles, or about two

thirds of the area. 

End Moraine. Part of the material carried by the ice-sheet is 

dropped at its front or margin during pauses in the general retreat of 

the melting glacier. It consists of till, silt, sand, and gravel 

gathered during the advance of the ice-sheet. Much of the clay, silt, 

and fine sand may have been carried away by melt-water from the glacier, 
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and the material forming end moraine is mostly coarser than that seen 

in ground moraine. It is characteristically arranged in hummocks and 

undrained or poorly drained hollows. About 65 square miles of the 

area, mostly in the north and northeast, is covered with low, weakly 

developed, end moraine . 

GlaciaJ.,.....lake Deposits . During the melting back of the ice

sheet many lakes were formed where the normal drainage was temporarily 

blocked by lobes of ice or masses of glacial debris. Sand, silt, and 

clay were washed into these lakes and there deposited. Draining or 

lowering of these lakes exposed this materi al. Such deposits, in 

this area mostly clay, cover about 95 square miles in the valleys of 

Threehills and Ghostpine Creeks. 

Somo small areas of stream and glacial-outwash gravels are 

present, and will be mentioned in the descriptions of the various 

townships. 

Water Supply 

With a f ew exceptions to be mentioned later, sufficient 

supplies of water can be obtained anywhere in the area. The quality 

is generally good, and chem:lcal analysis of r epr esentative samples 

are given later . The average depth of drilled well is about 135 feet, 

with the deepest wells in the east near Red Deer Valley, where many 

are more than 250 feet deep. The rise of water in the wells is small 

or negligible in the east, but is greater in the west. 

The average yearly precipitation in the area ranges from about 

14 to 18 inches, and the region is semi-arid. Ono-third to one-quarter 

of the precipitation is in the form of snow. As the area is generally 

well drained, trees few, vegetation light, and much of the surface 

material nearly impermeable, run-off is quick and proportionately large . 

Also, as humidity is generally low and the summers warm, the rate of 
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evaporation is high. The proportion of the precipitation and the total 

amount of water that seeps into the unconsolidated deposits and bedrock 

to become ground water is, therefore, relatively small. However, as 

the area is rather thinly populated, the amount of ground water is 

sufficient for present use. Red Deer River is the only large source 

of surface water, as other streams are nearly dry much of the summer . 

Of the surface deposits only the end moraine and lake sand 

are important in water supply, and even they are seldom of much value 

and generally yield only a fair supply or one insufficient for local 

purposes . Any attempt to obtain water from ground moraine or lake 

clay is inadvisable . Water found in the Pleistocene deposits is 

mostly hard, as it contains much calcium, and may also contain 

noticeable amounts of iron. 

Of the 337 wells recorded, 318 draw from bedrock aquifers , 

and about 175 of these, mostly in the east, depend upon aquifers in 

the Edmonton, whereas about 143, largely in the west, tap aquifers in 

the Paskapoo. Determination of the fonnation in which an aquifer lies 

is commonly difficult as the contact between the two formations _is 

very uneven. 

The Edmonton contains many isolated lenses of sand irregularly 

distributed through the formation. Some zones contain more of these 

l enses thai others and, as the water is in the sand, these zones aro 

the more likely to yield water. Water is also frequently found either 

above or below coal seams . As the beds dip to the west and the surface 

of the ground rises to the west, an aquifer becomes more deeply buried 

in that direction, and others appear above it. Thus few aquifers are 

traceabl e very far in an east-west direction but may be traced farther 

north and south. 
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Although aquifers in the Paskapoo are more commonly used 

in the western part of the area, the Edmonton beneath it is everywhere 

a potential source of water. The upper part of the Edmonton, which is 

present in this part of the area, contains much water, but only yields 

it slowly because of its generally small grain size and high bentonitic 

c0ntent0 Large supplies are thus seldom obtained from it~ 

Water entering the Edmonton beds through glacial deposits 

is commonly charged with calcium carbonate and, consequently, hard. 

Sodium carbonate from the Edmonton formation, however, replaces the 

calcium carbonate, softening the watero Generally the longer water 

is in contact with the Edmonton formation the softer it becomes, and 

although hard or medium hard water may occur near the surface, deeper 

down all the water is softo Sodium carbonate is the principal mineral 

matter found in water from the Edmonton formation, but small amounts 

·of iron occur in places, and some carbonaceous material from water 

near coal seamse 

The Paskapoo formation generally contains abundant water, 

mostly in porous sand lenses that are more col'!ll1lon in some horizons 

of the formation than in otherso None of these lenses can be traced 

far, but in most places they overlap to form aquifer zones . The water 

of each of those zones bears distinguishing characteristics. As with 

the Edmonton formation, these aquifer zones become deeper to the west, 

and finally can be traced no farther. 

The sand of the Paskapoo formation is commonly coarse, and 

thus will yield large quantities of water rapidly. This, however, is 

a drawback where the Paskapoo forms high ground or is cut by valleys, 

for it also allows easy drainage to lower ground or into the underlying 

Edmonton formation. For this reason aquifers in the Paskapoo formation 
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supply few wells in the eastern part of the area. Apparently the water 

drains out of the thin cover of Paskapoo rocks, ana 0he main supplies 

come from the Edmonton beds, 

The water contained in the Paskapoo formation varies greatly 

in quality, but generally contains much calcium carbonate, particularly 

if drawn from near the horizon of the siliceous limestone layers whore 

much of the water is too hard for ordinary washing. Both above and 

below this zone the water may not be as hard and is soft in some cases . 

Most of the Paskapoo water, and particularly the very hard water, 

contains a noticeabl e amount of iron, which commonly gives yellowish 

or brownish stains . 

Over much of the area, especially in the Edmonton formation 

west of Red Deer River, precautions against gas should be taken if a 

well is being hand dug. Boring or drilling of wells is generally 

advisable. 

As the soft water of the area contains much soda, aluminium 

or magnesium casing is inadvisable in wells yielding soft water, 

Township 31, Range 21. Red Deer River flows southward 

through the centre of the township in a valley about 400 feet deep 

and l ! miles vd.de . Many deep gullies, several 3 or 4 miles long, are 

tributary, and these cut an othorwiso flattish surface. The topography 

is completely a re.floxion of bedrock, and is unaffected by the drift . 

Except for the river valley and the gullies, in which bedrock 

is exposed continuously, ground mor aine covers the entire surface. In 

the northeast this has been modified by water, and patches of lake clay 

are present4 The moraine is composed of a clayey, practically stonel ess, 

dark, commonly almost black, till, and probably averages l ess than 10 

feet in thickness. No wells obtain water from · the unconsolidated deposits 
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and their thinness and clayey nature would render any attempt t~ do so wery 

inadvisable. 

The bedrock exposures along the river and the gullies are all 

of the Edmonton formation, and this formation generally underlies the 

unconsolidated deposits. The Paskapoo formation may be present in 

the higher parts of the township in the northeast and southwest, but 

all the water used appears to be drawn from Edmonton beds , and 

probably no attempt should be made to find water in the Paskapoo. 

All the wells recorded are drilled, and they are from 1 50 t o 

320 feet deep, with an average depth of 210 feet . They ta1 aquifers 

lying between 2,390 and 2,590 feet elevation, and mostly from 2,440 to 

2, 555 feet . All yield very soft water except for one well which 

supplies hard water fo r no known reason. Iron is seldom noticeable . 

The water is under little pressure and has practically no rise in the 

wells. 

The river has . an immense effect on the water supply of the 

township, and, through its drainage of higher aquifers, is the chief 

cause for the deepness of the wells . This is also the reason that the 

supply in most of the wells in only fair, and is, in t wo cases, 

insufficient. 

Several mea~ures can be taken to ensure large r supplies of 

water. First, it is best to drill as far from the river valley and the 

deeper gullies as is possible . Second, larger supplies can be obtained 

by drilling nearly to river level. This would necessitate very deep 

drilling and probably much pumping, as the water is unlikely to have 

much rise . Third, the use of larger diameter holes and drilling to a 

greater distance below the aquifer should increase the r eservoir. 

However, as all these measures add to expense and may not result in 

satisfaction, they are hardly advisable unless larger quantities of 
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water are absolutely necessary. Dugouts, or damming of streams and 

gulli.es, may aid in watering stock, and Red Deer River is always a 

potential source of water. However, anyone expecting to move i nto 

the township would be well advised to investigate water-supply conditions 

carefully if they anticipate requiring large quantities of water. 

In general, this township is poorly off for water, and the 

cost of obtaining adequate supplies is high. 

Township 31, Range 22. Ghostpine Creek flows southward 

through the centre of the township in a comparatively flat-floored 

valley 4 or 5 miles wide and several hundred feet deep . The elevation 

of the valley floor is about 21 600 feet, and from there the l and rises 

to 2,900 feet in the northeast and 31 000 feet to the southeast. The 

topography reflects broad, bedrock hills whose shape is little modified 

by drift . 

Dark, sticky, lake clay or silt covers about 20 square miles of 

the valley. The rest of the township is covered by a mantle of dark, 

commonly aJinost black, clayey ground moraine that contains few stones. 

The average thickness of the unconsolidated deposits is probably less 

than 15 feet. This thin sheet of drift, most of which is clay, is 

useless for water supply, and no well is known to draw water from it. 

The Paskapoo formation is in the higher parts of the township 

and contains so much coarse sand that water from it can seep easily 

into valleys or the underlying Edmonton f onnation and leave it 

relatively dry. Thus, although the Paskapoo probably underlies much 

of the township, all the water used appears to come from Edmonton beds . 

One well 30 feet deep dug on low ground obtains a good supply of soft 

water. All the other wells are drilled and range from 80 to 280 feet 

in depth, with an average of 170 feet. The deeper wells are largely 
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in the high land in the northeast part of the township. Aquifers used 

range from 2,400 to 2,780 feet in elevation, but are mostly in that 

zone between 2,540 and 2,605 feet. The supply is satisfactory in all 

cases, and is usually good. All but four of the wells supply very 

soft water, but the water from two of these four is unfit for con

sumption. Iron in noticeable quantity is rarely present. As the 

water drains readily into Red Deer River it is under little pressure 

and has practically no rise in the wells and, consequently, requires 

much pumping. 

Water supply is better here than in the township to the east 

and sufficient water for farm use can be obtained anywhere? However, 

large supplies, such as for town water systems or large numbers of 

stock, would be difficult to obtain. The deep drilling, and the large 

amount of pumping necessary to raise the water from its low level, 

make water supply here costly. 

Township 31,, Range 2.3. The divide between Threehills and 

Ghostpine Creeks runs through the townshipo The terrain in many 

places rises to a hei ght of 3,ooo feet above sea..J..evelo Threehills 

Creek crosses the southwest corner of the township in a valley 200 

feet deep and drains that part of the township, but in the east the 

land slopes towards Ghostpine Creek. The surface near the valleys 

is relatively flat , but elsewhere are coulees and broad, bedrock 

hills little modified by drift. 

A nearly flat mantle of lake clay covers about 7 square miles 

along the valleys in the southwest and northeast. Sticky, clayey, 

grey ground moraine that contains few stones covers the remainder of 

the area to a depth of several feet. The unconsolidated deposits 

have an average thickness of less than 15 feet and are too thin and 

contain too much clay to be of any importance in water supply. 
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A thin section of Paskapoo formation underlies the unconsol

idated deposits in most places, but is not thick enough to contain 

much water so that important amounts are .also obtained from the under

lying Edmontono All wells tap bedrock aquifers and all3 except one 

that is bored, are drilled. About half draw from each formation, but the 

formation used commonly cannot be determined with accuracy, as no dis

tinct division between the formations is apparent. The wells range 

from 25 to 265 feet in depth, with an average of 160, and draw from 

aquifers between 2,600 and 2,950 feet above sea-level, and particularly 

between 2,600 and 2,840 feet. The lower aquifers, largely in the 

Edmonton formation, supply chiefly soft water, whereas the others, 

mainly .in the Paskapoo, yield mostly hard to very hard water, which 

usually contains noticeable irono Soft and hard water wells are about 

equal in number. Most yield adequate to good amounts of water, but in 

several the supply is insufficient$ The wells w:Lth poor supplies are 

all on upper parts of gentle slopes 100 to 200 feet or more high, and 

thus the water tends to be drained away by springs. Deepening should 

greatly improve the supply in these wells, and in few cases vvould . 

need to be very greate The water is under small pressure and has 

little rise in the wells, although its rise is greater than in the 

townships to the east. 

In general, ample water for ordinary farm use can be obtained 

anywhere in the township, but large supplies might be difficult to 

get, because much of the water in the Paskapoo drains into valleys 

and seepage through the Edmonton is slow. As the wells tend to be 

deep, and the water--J..evel low, drilling and pumping are expensive. 

Township 51, Range 24. Threehills Creek flows southeastward 

across the northeast of the township in a gentle-sided valley several 

miles wide and as much as 200 feet deep . From the valley the surface 

rises both to the town of Three H:i..lls, in the northeast, and to the 
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southwest, rising steeply in the very southwest corner. The topography 

reflects broad, bedrock features that are little modified by drift. 

About ll square miles of the vaJJ.ey of Threehills Creek have 

a flattish cover of lake clay. The remainder of the area, except for 

some exposures of Paskapoo f onnation in the west, is covered by a thin 

mantle of sticky, grey or black, nearly stoneless tiJJ.. The uncon-

solidated deposits average less than 15 feet in thickness, and are too 

thin and contain too much clay to be a satisfactory sou:ree ·of water, 

and, indeed, none of the wells recorded draws from aquifers in them. 

Paskapoo f onnation underlies the township, but as it is 

commonly too thin to contain much water the Edmonton formation is aJ.so 

important in water suppl.y, and about one-third of "t..J.-ie wells appear to 

use F.dmonton aquifers. Wells are shaJJ.ower than in the townships to 

the east, ranging from 50 to 250 feet in depth with an average of no, 
and use aquifers between 21 620 and 21 990 feet .above sea.-level, with no 

.. -""'-
particularly important zones in this range. Although about 60 per cent 

of the weJJ..s yield hard water, that from the lower, Edmonton, aquifers 

is generally soft, and the water has enough pressure to rise one-th:i:i:'d 

to two-thirds of the distance to the surface. The quantity of water is 

generaJJ..y adequate to good, being insufficient in only one well, which 

was probably a fault of the well rather than a lack of good aquifers. 

Iron is seldom noticeable in the water. 

In generaJ., sufficient water for farm use can be obtained 

at depth anywhere in the township, but much pumping is required. Wells 

'With large supplies are not common, partly because the coarse-grained 

Paskapoo is easily drained to low ground, and al.so because the Edmonton, 

although containing large quantities of water, does not pannit easy seepage 

of this water into wells as it is reJ.ativel.y fine. grained. 



- 20 -

Township 52, Ra.nge 2l. Red Deer River flows southward, near 

the western edge of this township, in a valley 1 mile to 2 m:iles 

wide and more than 500 feet deep, to which many deep gullies, several 

as much as 5 m:iles long, are tributary. Except for the river vaJ.ley, 

the guJJ.ies, and a broad, 200-f oot high bedrock hill in the north, the 

toYmsbip has a relatively flat surface. 

Patches of gentle end moraine cover high land in the northeast. 

Elsewhere is a thin mantle of ground moraine, which in the southeast has 

been modified by water to give local patches of thin lake clay. The 

till of the ground moraine is usuaJ.ly dark, commonly nearly black. 

It is largely composed of clay and is sticky and conta1ns few stones. 

As they probably average less than 15 feet in thickness, and are of a 

clay composition, the unconsolidated deposits are practically useless 

for water supply, and no wells draw from them. 

Edmonton formation is exposed continuously aJ.ong the river 

valley and in many gullies, and underlies the lower parts of the 

township. Paskapoo f onnation is probably present in much of the 

higher land, as in the northeast, but is much less important for 

water supply, and only two wells that draw from Paskapoo aquifers are 

recorded. These yield fair quantities of hard water that contains 

noticeable iron. As the Paskapoo is connnonly coarse grained, water seeps 

quickly through it and escapes to valleys, gullies, and the underlying 

Edmonton. Thus, most wells must pass through the Paskapoo and tap 

aquifers in the Edmonton. 

The wells are from 70 to 274 feet in depth, with an average af 

165 feet, and use aquifers from 21 450 to 21 745 feet above sea-ievel, 

ma.:i.nJ.y from 21 525 to 21 745 feet. Those below 21 700 feet are all in the 

Edmonton f onnation, and practicaJJ.y aJ.J. yieJ.d good quantities of very 

soft water without noticeable iron. Those above 21 735 feet are in the 



- 21 -

Paskapoo. As would be expected in a township where drainage into a 

river vaJ.ley and into gullies is strong, the water is under little 

pressure and has practicaJ.ly no rise in the wells, which makes pumping 

expensive. Dr:illing, so far as possible, from the river valley and 

the gullies is advisable. 

Although no trouble in obtaining adequate water for fann use 

is apparent, difficulty may be experienced in obtaining larger 

quantities. More water could be obtained by drilling to about river 

level, or by providing larger reservoirs through larger diameter wells 

and by drilling deeper than the aquifer. As all these methods are 

expensive, the conservation and use of surface water may prove 

practicable if much water is required for stock. 

Townshi;rz 521 Range 22. The divide between Red Deer River 
I 

and Ghostpine Creek strikes north through the centre of the township, 

and reaches 2,900 feet above sea.-level. The 500 foot deep Red Deer 

VaJ.ley crosses the extreme northeast corner, and several of its tributary 

gullies cut the eastern districts. Ghostpine Creek flows southward 

near the western edge in a wide, gentle-walled vaJ.ley 200 feet deep. 

Broad, bedr~\ hilJ.S and ridges, little modified by smaller, drift 

features, shape the topography. 

Lake clay and silt produce a nearly flat surface _ in more than 

12 square miles of the vaJ.ley of Ghospine Creek. Elsewhere is a thin 

mantle of ground moraine, that increases to low end moraine in the 

extreme northeast, and is composed of a clayey, commonly dark or even 

black, sticky tiJ.l that contains few stones. As the drift probably 

averages less than 20 feet in thickness and has a clayey composition, 

it is useless for water supply and no wells draw from aquifers in it. 

Paskapoo fonnation commonly underlies the drift, but as it is 

thin, is in the higher areas, and is coarse grained, water eas:Uy seeps 
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cut of itJ.nti!> valleys or the underlying Edmonton. It thus has little 

importance in water supply, except to necessitate deeper wells where it 

has to be pierced. AJJ. wells recorded enter the Edmonton formation and 

are deep, half being more than 500 feet deep. They range from 90 to 

360 feet in depth with an average of 260 feet, the deepest average of 

any of the townships. They tap aquifers lying between 2,570 and 21 720 

feet, but largely in the zone from 21 560 to 2,625 feet above sea-level. 

The water in all is very soft, and iron is never noticeable. Because 

of drainage by springs into coulees and the nearby river valley, the 

water has little pressure and its rise in the wells is negligible. 

Practically all the wells have ample water, but the supply is 

no more than adequate in four and is insufficient in one. These five 

wells are in the six eastern sections, near Red Deer .Valley, and 

obviously much of their water is drained into this valley. It is 

advisable to drill as far as possible from the river valley, and, if · 

large supplies are needed, it will be necessary to drill nearly to river 

level, although even there the a.IIDunt of water available may not be 

as great as desired. Conservation and use of surface water may be 

practicable in watering many stock, and the quantity of water may be 

increased by having larger reservoirs in the we1J.s, made by using larger 

diameter holes and going farther below the aquifers. These methods are 

expensive, and pumping from the low levels to which the water rises is 

also expensive. If much water is required conditions should be investi

gated carefully before moving into this townshi'p. 

Township 521 Range ~3. The Three Hills, which rise to about 

3,100 feet above sea-level, are a distinctive feature of the west part 

of this township. Eastward from them the surface drops with a fairly 

unifonn slope to about 2,700 feet at Ghostpine Creek, which flows 

southward through the east in its characteristic broad valley. The land 

near the creek is relatively flat, whereas elsewhere broad bedrock h:iJJ..s1 

little modified by drift, shape the topography. 
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Lake clay and silt, commonly not thick enough to smooth out 

the features of the underlying bedrock, cover about 8 square miles 

near the creek. A fairly smooth mantle of ground moraine, composed of 

sticky, usua.J.J.y grey, clayey, nearly stoneless till, covers the 

remainder of the area. As they have an average thickness of probably 

less than 15 feet, and are generally clayey, the unconsolidated deposits 

are of little importance in water supply. In section 4 one hard-water 

well is thought to obtain its water, an adequate supply, from these 

deposits. 

Edmonton formation underlies the unconsolidated deposits near 

Ghostpine Creek, but eisewhere it is generally overlain by the Paskapoo • 

. As the contact between the formation is uneven, difficulty arises in 

determining which wells draw from Paskapoo and which from Edmonton 

aquifers, but about two-thirds appear to enter Edmonton beds. The 

drilled wells are from 70 to 350 feet deep, with an average depth of 

150, and tap aquifers lying between 2,595 and 21 830 feet above sea

level, and particularly in the zones of 2,595 to 21 690 feet and 21 765 

to 2,832 feet. About half the wells yield soft or medium-hard water. 

The water from the lower aquifers tends to be softer than that from the 

higher, as it is drawn largely from the Edmonton formation. The water 

in half the wells contains noticeable iron. 

The quantity of water in practically all wells is adequate to 

good, though in no instance is it large. The deepest well, Whi'ch draws 

upon a low aquifer, for unknown reasons has insufficient water for 

ordinary fann use. The trouble may be with the well, as higher aquifers 

sh0uld be present. Deepening 60 feet should give a sufficient supply of 

soft water. 

The water is under little pressure and its rise in the wells is 

negligible. On account of the deepness of the wells and the arrour.t of 
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pumping required, water is relatively expensive to obtain in this 

township, and difficult to obtain in large amount. 

Township 32, Range 24. In the western part of this township 

Threehills Creek flows southward through a gentle-walled, flattish 

floored valley several miles wide and perhaps 200 feet deep. From 

there the surface rises to Three Hills, a distinctive feature in the 

east. Broad bedrock hills, commonly gullied but little modified by 

drift, shape the topography. 

A flattish mantle of lake clay and silt, that is never thick 

enough to smooth over the relief features of the underlying bedrock, 

covers about 12 square miles of the .floor of Threehills Creek valley. 

Ground moraine, composed of a grey, sticky, usually clayey till that 

contains few stones, covers the remainder of the area. As the dri.ft 

probably does not average much more than 15 feet in thickness, and is 

of a clayey composition, it is of no importance for water supply, nor, 

so far as is known, do any wells use aquifers in it. 

Paskapoo formation underlies the drift, but is thin enough to 

permit the deeper wells to reach aquifers in the underlying Edmonton 

formation. The uneven contact between the two formations makes it 

difficult in some cases to determine from which formation a well draws 

its water. Two dug wells, one flowing, obtain good supplies of water 

from Paskapoo aquifers . The rest of the wells are drilled, and are from 

50 to 280 feet deep with an average of 120. They tap aquifers lying 

between 2,675 and 2,910, but mostly from 21 755 to 21 815_, feet above sea

level. All those aquifers below 2,815 feet yield, or else when the wells 

were new yielded, ample water. In those above 21 815 feet the supply 

is only fair, and from the highest aquifer insufficient. Only a few 

lower aquifers are in Edmonton beds, and less than one-fifth yield 

soft water. The water from half the wells contains a noticeable amount 
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of iron. The water has little pressure and its rise in the wells is 

in mo_st cases negligible• 

In general in this to\'ffiShip satisfactory a.mounts of water, 

usually hard, can be obtained from aquifers below 2,815 feet. Larger 

a.mounts, such as might be needed for town supply, are probably 

unobtainable at any reasonable depth. 

Township 33, Range ·21. Red Deer River crosses the southwest 

corner of the township in a steep-walled valley 500 feet deep and l! 

miles wide, with several deep, tributary gullies as much as 2 miles long. 

From this valley edge the land rises about 200 feet towards the centre 

of the township. Broad, bedrock hills, with smaller ones superimposed, 

produce the rolling surf ace typical of most of the township. Many 

hollows in the north contain water all sunnner, whereas those in the 

south become dry, and trees, which are lacking in the south, grow in 

the north. 

Except for 8 square miles of ground moraine in the southwest, 

the township has a cover of end moraine, with gentle-sloped hills that 

rise perhaps 20 feet above the kettles . The till composing the moraine 

contains much clay. It is sticky, usually brown or grey in colour, and 

contains few stones. The average thickness of drift is probably less 

than 20 feet. The ground moraine is useless for water supply) but 

some hard water can be obtained from end moraine, particularly from 

near the hollows. Two dug wells are recorded that draw fair quantities 

of water from it. This water would be of no importance were it not 

that obtaining water from the bedrock is expensive, as wells into it are 

deep and the rise of water negligible. 

Although the Paskapoo f onnation underlies the unconsolidated 

deposits in the higher districts, it contains no water, and necessitates 

deep drill±ng in those wells that nmst pass through it. The lack of 
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water is due to t he formation's relatively coarse grain-size so that, 

as it occupies the higher areas, the water readily drains away into 

valleys and the underlying Edmonton formation. .All bedrock wells are 

drilled into the Edmonton, and are from 80 to 500 feet deep, with an 

average of 195. They tap aquifers between 2,530 and 2,755 feet, but 

mostly between 21 590 and 2,700 feet, and all yield very soft water, 

with iron noticeable in the water of only one well. Good quantities 

of water are the rule, but in severaJ. wells the supply is only 

adequate, and in three is insufficient . One of these latter, in the 

southwest of section 26, is comparatively shallow and obviously should 

be deeper. The lack of water in the others is more likely the fault 

of the wells than a lack of aquifers. Drainage into Red Deer River 

prevents the water having much pressure, and its rise in the wells 

is negligible. 

In general, sufficient soft water for ordinary farm and 

domestic use is available in the bedrock, but large r quantities 

probably are unobtainable, because seepage through the fine-grained 

Edmonton formation is slow. Water is expensive to obtain in the 

township. 

Township 33, Range 22. Red Deer River flows south in the 

eastern part of the township through a valley, up to 2 miles wide and 

500 to 700 feet deep. This valley has many deep tributary gullies, aevera.l 

as long as 3 miles. It and its guJJ.y system occupies one-third of 

the township. The remaining two-thirds of the township consists of 

broad, bedrock hills and ridges, with superimposed, smaller hills in the 

southeast. 

Low, knob-and-kettle end moraine covers about 4 square miles 

in the southeast, lake clay is present in the southwest, and gravel, 

probably pre-gl~ciaJ., lies in sections a9 and 32. Otherwise the 

township, except for the valleys and gullies, which are mainly in 

bedrock, has a mantle af ground moraine composed of sticky, clayey, 
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usuaJJ.y grey, almost stoneless til.l. As the drift probably does not 

average more than 15 feet in thickness and is clayey throughout, 

finding a good water supply in it is impossible, and no wells draw 

from aquifers in it. 

The Edmonton formation outcrops continuously along Red 

Deer VaJJ.ey and in many of the guJJ_ies, and also outcrops near 

Ghostpine Creek in the southwest3 The Paskapoo fonnation underlies 

the drift in the higher and more populated parts of the township, 

and supplies most of the water. Probably three-<J.uarters of the 

wells draw from aquifers in the Paskapoo, but the uneven contact of 

it with the Edmonton makes it uncertain in which f onnation many 

aquifers are. 

The water-supply conditions described for township 33, 

range 22, continue into that part of this township east of the 

river. West of the river most of the wells recorded are drilled, 

and range in depth from 60 to 385 feet, with an average of 135; llO 

feet for those into Paskapoo and 225 feet for those into Edmonton. 

Aquifers used are between 2,560 and 2,860 feet above sea-level, with 

four wells drawing ample soft water from aquifers below 2,700 feet in 

Edmonton beds, but most tapping aquifers lying between 2,770 and 

2,810 feet. No soft water is obtained from the Paskapoo formation, 

and some is very hard, too hard for washingo Half the Paskapoo wells 

yield water with noticeable iron, and in a few cases enough to prevent 

its use. 

Practically all the wells in this township have good amounts 

of water, an~ the supply is inadequate in only three. One of these three, 

in the south.east of section 16, probably drains into Ghostpine Creek, 

and should need only slight deepening for improvement, whereas the 

other two are near Red Deer Valley and may have difficulty obtaining 

adequate supplies. Large amounts of water, as for town use, may also 
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be difficult to obtain because of drainage into Red Deer Valley, 

.Also, because of this drainage, the water has little pressure, and 

generally rises no more than one-third of the distance to the surface. 

Wells should be drilled as far from the river as possible. 

Township 53, Range 23. Ghostpime Creek flows southeastward 

through the centre of the township in a valley several miles wide and 

_ 150 to 250 feet deep. The land rises steadily, but gently, from the 

stream and, except for several gullies, reflects a generally smooth 

bedrock surface that has been little modified by drift. 

Lake sand, silt, and clay form a flattish cover in about 15 

square miles near the creek. Elsewhere a mantle of ground moraine, 

composed of a grey or brown, sticky, clayey, nearly stoneless till, 

overlies the bedrock. As the unconsolidated deposits probably do 

not average much more than 10 feet in thickness and are clayey, they 

are of no use in water supply, and no wells that draw from aquifers 

in them are recorded. 

The Edmonton formation underlies the drift in about half' the 

township, chiefly in a belt near Ghostpine Creek where it outcropso 

The Paskapoo formation underlies the drift in the higher districts, 

mainly in the west and northeast, but, being comparatively coarse 

grained, it is easily drained into valleys and the underlying Edmonton,, 

and thus usually is dry. The Edmonton is much more important for 

water supply, and practically all the wells enter it. However, as 

the contact of the two formations is very irregular, it is not always 

possible to determine in which an aquifer lies~ 

AJJ. the wells are drilled, and range from 55 to 300 feet in 

depth, with an average of J.30 feet. The aquifers used lie between 

2,620 and 2,830 feet elevation, but mostly between 21 665 and 2,785 

feet, the lower ones mostly being in the Edmonton formation. About 

two-thirds of the wells yield soft water and iron is rarelynoticeable. 
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The quantity of water is generally adequate to ample for farm and 

domestic use. The only well with insufficient supply went through a 

good, hard-water aquifer in an attempt to obtain soft water. The 

water generally has enough pressure to rise about one-half the 

distance from the aquifer to the surface, and a flowing well is 

present in the southwest of section 28,near Ghostpine Creek. 

Red Deer Valley, although to the east of the township1 

even here d ... iains the aquifers and prevents the water from rising 

high in the wells . Although ad.equate water for ordinary use is 

available anywhere, this drainage, a heavy run-off, and the slowness 

with which water seeps from the surface into the bed.rock, makes it 

unlikely that large supplies, such as for town use, can be obtained 

without difficulty. 

Township 33,_ Range 24. This township includes the divide 

between Ghostpine Creek and Threehills Creek. From higher than 

3,000 feet above sea-level at the divide the surface drops steadily, 

and in the north comparatively rapidly, towards both creeks. Broad 

bedrock hills and ridges, in places cut by gullies, are present, but 

the surface is little modified by minor, drift hills. Several ponds 

are present, but the area is generally treeless. 

Lake clay gives a flattish cover to about 4 square miles of 

the southwest, and a few end-i!loraine ridges are present, otherwise 

the area has a mantle of ground moraine composed of brown or grey, 

usually clayey but in places sandy, relatively stoneless till. As 

the unconsolidated deposits probably average only about 15 feet in 

thickness, and generaJJ..y have a clayey nature, they are of little 

use for water supply, and none of the wells examined draws from 

aquifers in them. 
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Although the Paskapoo formation underlies the entire township, 

and is in places as much as 250 feet thick, the underlying Edmonton 

formation is also important for water supply, especially where the 

Paskapoo is thin. The wells are nearly equally divided between the 

two formations. All but one of the wells are drilled, and these 

range in depth from 20 to 200 feet, with an average of 100; 110 feet 

into Edmonton and 90 into Paskapoo. They use aquifers bet ween 21 725 

and 21 990 feet above sea-level, and particularly in the zones 2,750 

to 21 830, 21 850 to 21 870, and 21 805 to 2,945 feet. Those aquifers 

below 2,830 feet are mostly in Edmonton beds and, except for a few 

between 21 750 and 2,780 feet that contain hard or very hard water 

with much iron, yield soft water without noticeable iron. Most 

aquifers above 21 850 feet yield hard to very hard water that usually 

contains noticeable to much iron. The thirty-four wells recorded all 

yield good to very good amounts of water, and supplies suitable for 

town use can probably be found without trouble. 

As water drains away in springs along the valleys of Ghostpine 

and Threehills Creeks it is under little pressure and in most wells 

rises only abouy half-way to the surface. In southwest section 7, near 

Threehills Creek, one well flows. 

Township 34, Range 21. Red Deer River flows southwestward 

through the northwest part of the township in a valley 2 miles wide 

and more than 500 feet deep. Its main tributary, Big Valley Creek, 

flows westward in a deep, gully like valley through the centre of 

the township . Large, deep gullies, a few 2 miles long, are tributary 

to river or creek, particularly in the north and west. The land rises 

southwestward, where broad, bedrock hills are overlain by small, morainal 

hills. The river valley and the gullies, in which the Edmonton formation 

is exposed continuously, occupy about 12 square miles. 
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I.IJw, knob-and-kettle, end moraine, with knolls up to 20 

feet high, covers about 9 square miles in the south and 2 or 5 in the 

north. Gravel is present in the northeast. Elsewhere the township 

is covered by a mantle of ground moraine, composed of sticky, clayey, 

brovm or grey, relatively stoneless till.. As the average thickness of 

unconsolidated deposits is probably only around 10 feet, and as they 

are clayey, these deposits are of little use for water supply, and none 

of the wells examined draws from aquifers in them. 

As much as 200 feet of Paskapoo fonnation underlies the 

drift in the south and in the extrene northwest, but most of the 

township is underlain by Edmonton formation and the latter is more 

important for water supply. Water-supply conditions in township 54, 

range 22, hold for the small part of this township west of the river 

and will be described in the next section. East of the river all but 

one of the wells are drilled, and these range from 24 to 265 feet in 

depth, with an average of 130; an average of 90 feet for those into 

Paskapoo and 140 for those into Edmonton. Aquifers used range from 

2,535 to 21 750 feet, . but mostly from 21 610 to 21 710 feet above sea

level, Two wells recorded draw from Paskapoo aquifers, but the others, 

including all tapping lower aquifers, use those in Edmonton beds. All 

but two of the wells yield sufficient or ample water, and one of the 

two, in the Southwest of section 14, had a good supply but is now 

partly filled with silts As the other, in the southeast of section 

16, is shallow, and is in the easily drained Paskapoo near a coulee, it 

could not be expected to have enough water. All the wells with only 

fair supplies are near coulees or the river valleye 

GeneraJly aquifers in Edmonton are bette r than those in 

Paskapooo Sufficient water can be obtained anywhere east of the river, 

although difficulty may be had in obtaining large supplies. Due to the 
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rise of water in the wells, large reservoirs, such as are given by 

large-diameter wells and by drilling a Ji.stance below the aquifer, ara 

of benefit. Although it is inadvisable to drill near deep gullies and 

the main river valley, it is generally easier to obtain water near 

this valley on the east side than on the westo 

Township 34,z Range 220 Red Deer River flows southwestward 

through the southeast corner of the township in a valley 2 miles wide 

and as much as 500 feet deep. Several deep gullies; a few as much as 

4 miles long, are tributary to it, giving the southeast of.the town

ship a very cut-up appearance. In the west a large valley 250 feet 

. deep and 4 miles wide strikes northward through the township. It is 

occupied by morainal hills and now carries no stream. The surf ace of 

the township rises to the west and southwest to more than 700 feet 

above river level. In the south, except for local gullies, it is 

smooth and reflects bedrock, whereas in the north it is broken by many 

morainaJ. hills. 

A thin mantle of ground moraine gives a relatively smooth 

surface to most of the area~ Tvvelve square miles in the north and in 

the extreme southeast corner have the knolls and depressions of gentle 

end moraine_p with hills about lO feet high in the south but higher in 

the north. Small pockets of gravel are present in the west. The 

drift is thin, particularly in the south and near the river, and its 

average thickness is probably not much more than 15 feet. The tiJ.J. is 

usually clayey, grey or brown, and rarely has many stones, but the end 

moraine has more sand, and thus carries a fair number of trees. 

As the southern part is dry and gullied and the hilly end moraine 

in the north is poor for fanning, the township is only thinly populated 

and little well infonnation is recorded. The unconsolidated deposits are 

too thin and contain too much clay to yield much water and all the weJJ.s 
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examined enter bedrock. Some poor water might, however, be obtained in 

the end moraineo 

The Edmonton formation is continuously exposed in the river 

valley and in many gullies, and it underlies the large valley 

leading northward in the west . As much as 2.DO feet of Paskapoo 

f onnation underlies the higher land in the west and in the northeast, 

and it isamore important source of water than the Edmonton as it 

is present in the more populated areas. All the wells examined are 

drilled, and they are from 52 to 215 feet deep. The average depth is 

llO feet, and most wells are around that figure . They tap aquifers 

between 2,540 and 21 885 feet above sea-level, but mostly in the zone 

from 21 755 to 21 810 feet. The aquifers above 21 660 feet, so far as 

can be determined, are in Paskapoo beds, and contain hard to very 

hard water, conunonly too hard for washing. Deep wells into the Edmonton 

could obtain soft water anywhere. Noticeable iron, commonly enough to 

give a bad taste to the water, is always present. The quantity of water 

in practically all wells is good, and is always adequate for f arrn needs . 

As the relief in the township is considerable, the rise of water varies 

in different weJJ.s from negligible in some to overflowing in others 

and in the springs along the large vaJJ.ey in the western part of the 

township. These springs supply water in areas that otherwise would 

have to use Edmonton aquifers, and are in part the reason so few wells 

enter that f orm.ation. 

Generally, good supplies of hard water are obtainable anywhere 

in this township. Springs are numerous, and the drilled wells are 

shallower and have a better rise of water than might be expected in an 

area so near a large river canyon. 
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Township 154, Range 25. Ghostpine Creek flows southeastward 

across the southwest corner of the township in a valley 3 miles wide 

and 300 feet deep. From the creek, the land rises to the southwest 

and northeast, and in the centre of the township is plateau like. The 

smooth, wide valleys and broad bedrock hills of the ·south are in the 

north covered with small.er, drift hills. Trees are common in the 

north, but rare in the south. 

The south and west parts of the township, except for the 

recent sand along Ghostpine Creek, are covered by a mantle of ground 

moraine . The northern part, however, is covered by knob-and-kettle 

end moraine, with knolls 10 to 20 feet high. The till is generally 

brown or grey, clayey, and contains few stones, in contrast with some 

of the end moraine that is more sandy. The average thickness of 

the unconsolidated deposits is probably less than 20 feet. Two dug 

wells obtain hard water in the end moraine in the northeast, one 

obtaining a good, the other a poor, supply. Although water may be 

obtained in the sand along Ghostpine Creek, and elsewhere in end 

moraine, bedrock aquifers are more satisfactory. 

The Edmonton formation probably underlies the drift near 

Ghostpine Creek, but elsewhere it is generally overlain by more 

than 200 feet of Paskapoo. The Edmonton has, therefore, little 

importance in water supply, although it is everywhere a potential, but 

deep, source of soft water. Most bedrock wells are drilled, and these 

are from 60 to 262 feet deep, with an average depth of 130 feet. They 

tap aquifers between 2,700 and 2,965 feet above sea-level, but mostly 

between 2,755 and 2,965 feet. The quantity of water in practically all 

cases is ample, and is never insufficient for ordinary fann use. The 

quality is mostly hard to too hard for washing and iron is noticeable in 

the water from two-thirds of the wells, in a few in sufficient amount to 
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give a bad taste to the water. The water in most wells is under in

sufficient pressure to have much rise, but flowing wells and springs 

are present. 

In general, water supply is no problem in this township. 

Large supplies are probably most easily obtainable in the west. 

Township 34, Range 24. The outstanding topographic feature 

of this township is the slope with which the plateau-like western 

hal.f of the township drops eastward 300 feet to the valley of Ghostpine 

Creek. Except for several valleys tributary to this creek that cut 

deeply into the high land, the plateau and the creek valley have little 

local relief, and minor, morainal hills are not common. Several smaJ.l 

lakes and sloughs are present, but trees are rare. 

Recent sand occurs along Ghostpine Creek and some other streams. 

Elsewhere the township is covered by some 20 feet of ground moraine, 

composed of brownish, almost stoneless till, either clayey or sandy 

in composition. One dug well draws a fair supply of hard water from 

drift, and more could be found in sandy ground moraine and in sand along 

the streams. Generally, however, bedrock aquifers are more satisfactory. 

The Edmonton f orma.tion underlies drift in places near Ghostpine 

Creek, but is generally overlain by 200 or ZDO feet of Paskapoo. 

Outcrops are rare. The Paskapoo formation is more important for water 

supply, Edmonton aquifers being used only where the Paskapoo is thin 

or absent. The Edmonton is everywhere , however, a potential source of 

soft water for deep drilling. Several springs and some dug or bored 

wells tap bedrock aquifers, but most wells are drilled. The drilled 

wells are from 40 to 183 feet deep, with an average depth of 105 feet. 

Those drilled into Edmonton beds are slightly shallower than those into 

Paskapoo. Aquifers used lie between 2,655 and 2,950 feet above sea

level, and chiefly between 2,715 and 21 950 feet. Three quarters of the 
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wells yield hard or very hard water, the latter too hard for washing. 

The water from two-thirds of the wells contains noticeable iron, and 

in a few instances enough to cause an unpleasant taste. Most wells have 

good to very good amounts of water, the only one with insufficient 

supply is relatively shallow and n.cnr a valley, and could be improved 

by deepening . In the northwest the quantity of water, although still 

sufficient, does not seem as great as elsewhere in the township, 

probably because of easy drainage into Ghostpine Creek . The rise of 

water in wells on the high land of the western half is negligible, 

because of drainage to lower areas, whereas in the east it is very good, 

especia,lly near Ghostpine Creek where springs and flowing wells occur. 

One well, which deserves special notice, is a 60 foot, hard-water well 

drilled on the road allowance in the northeast of section 23 by an oil 

company survey. The water rises 5 feet above surface and the flow, 

when examined in August 19491 was more than 751 000 gallons a day. This 

well drains the Paskapoo of the high land to the west. 

Good or very good amounts of water can be obtained anywhere 

in this township, and no trouble should be encountered in obtaining 

sufficient for town use or other large requirements, especially from the 

Paskapoo of the high land in the southwest . 
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