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INTRCDUCTICN

The survey of the ground-water 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=
pillation of records of water wells,

A division has been made in the well records, in so far
a& possible, between the glacial and bedrock water-bearing sands.
The water records themselves were obtained mostly from the well
owners, some of whom hed acquired 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 welle. Also, the
elevations of the wells were taken by aneroid barometer and are,
~consequently, only approximates In spite of these defects, how~
ever, i1t i1s hoped that the publication of these water records may
prove of value to the farmers, town authorities, and drillers in
their effortes to obtain adequate water supplies.

Publication of Results

. The essential information pertaining to ground-water con-
ditions is being issued in reports that in Saskatchewan cover
ea.ch munioipality, and in Alberta cover each square block of
sixteen townships beginning et the 4th meridian and lying between
the correction lines, The secretary~treasurer of each municipality
in Saskatchewan and Alberta will be supplied with the information
ocovering that municipality. Copies of the reports will also be
available for study at offices of the Provincial and Federal
Departments, Further assistance in the interpretation of the
reports may be obtained by applying to the Chief Geologist,
Geological Survey, Cttawa, Technical terms used in the report
are defined in the glossary.

How to Use the Report’

Anyone desiring information concerning ground water in any
particular locality will find the available data listed in the
well records. These should be consulted to see if a supply 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 underlying bedrock formations, The wells in glacial drift
commonly show no regiomal level, 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 wells is by the elevations of their water~bearing beds,

For any particular well this elewvation is obtained by subtracting
the figure for the depth of the well to the water-bearing bed from
that for the surface elewation at the well, For convenience, both
the elevation of the wells and the elevation of the water-bearing
bed or beds in each well are given in the well=record tables,
Where water is obtained from bedrock, the name of the formation

in which the water-bearing sand occurs is also listed in these
tables, and this informatijon 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 known, its depth at any
point can easily be caloulated by subtracting ites elevation, as
given in the well-records tables, from 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 area, Filgure 2 shows the
locations of all wells for which records are available, the class
of well at each location, and the contour lines or lines of equal
elevation, The elevation at any location can thus be roughly
Judged from the nearest contour line, and the records of the wells
show at what levels water is apt to be encountered. The depth °
of the well can then be calculated, and some information on the
character and ocuantity of weter can be obtained from a study
of the records of surrounding wells,

GLOSEZARY OF TERMS USED

Alkaline, The term "alknline" has been applied rather
loosely To some ground waters that have a peculiar and disagree-
able taste, In the Prairie Provinces, water that is commonly
desoribed as alkaline usua}ly contains a large amount of sodium
sulphate and magnesium sulbhate, the principal constituents of
Glaubert!s salt and Epsom salts respectivelys Most of the so~
called alkeline waters are more correctly termed sulphate watersj
meny of which may be used for stock without 1ill effects Water that
tastes strongly of common salt is desoribed as salty.

Alluvium, Deposits of earth, clay, silt, sand, gravel,
and other material on the flood~plains of modern streams and in
lake beds,

Aquifer, A porous bed, lens, or pocket in unconsolidated
deposits or in bedrock that carries water,

Buried pre-Glacial Stream Channel, A channel carved
into bedrock by e stream before the edvance of the continental
ice~sheet, and subsequently either partly or wholly filled in by
sands, gravels, and boulder clay deposited by the ice-sheet or
later agencles. .

Bedrock. Bedrock, as here used, refers to partly or
wholly comsolidated deposits of gravel, sand, silt, clay, and
marl that are older than the gleacial drift.

Coal Seams The same as a coal bed. A deposit of
carbonaceous material formed from the remains of plants by pertial
decomposition and burial,

Contour, . A line on a mep joining points that have the
same elevation above sea~level,

Continental Ioce-sheet. The great ice-sheet that covered
most of the surface of Canade many thousands of years ago.

Escarmment. A cliff or a relatively steep slope
separating level or gently sloping areas,

Flood—glatn. A flat part in a river walley ordinarily
above water but covered by water when the river is in flood,.

Glacial Drift, The loose, unconsolidated surfece’
deposits of sand, gravel, and clay, or a mixture of these, that
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were deposited by the continental ice-sheet., Clay containing
boulders forms part of the drift and is referred to as glacial
t11ll or boulder oley, The glaciel 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 Moraine. 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 irregular hills and undrained basins,

(3) Glacisl 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 glaclal lakes during the retreat of the ice-sheet.

Ground Water, Sub-surface water, or water that occurs
below the surface of the land,

Hydrostatic Pressure, The pressure that causes water in
a well to rise above the point et 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 continental 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 D;posits. The mantle or covering of
elluvium and glaclal drift consisting of loose sand, gravel, clay
and boulders that overliesthe bedrock.

Weter-table. The upper 1limit 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 reach a )
supply of water. When no water is obtained they are referred to
as dry holes. Wells in which water is encountered are of three
classes,

(1) Wells in which the water is under sufficient pressure
to flow above the surface of the ground.

(2) Wells in which the water 1is under pressure but does
not rise to the surface,

(3) Wells in which the-water does not rlse above the
water~table.
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BEDROCK FORMATICNS CF EAST~CENTRAL ALBERTA

The formations that outerop in 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 mnodules.

The succession, character, and

estimated thickmess of the formations are shown in the following

tablet

Age Formation

{
i

Character

%Thickness

lertiary Paskapoo

%Light greoy sandstone, in

part carbonaceous; shale;
small amounts of sili-
ceous limestone and
volcanic dust; coal seams,

Feet

800 -

Edmonton

Grey to white, bentonitic
sands and sandstones, with
grey and greenish shales;
coal seams prominent in
some areas, as at Drumheller,

1,000 to
1,150

tBearpaw

%Dark shales, green sands with

smooth, black chert pebbles;
partly non-marine, with
white bentonic sands,
carbonaceous shales, or thin
conl seams similar to those
in Pale Beds; shales at
certain horizons contain
lobster-claw nodules and
marine fossils; at other
horizons selenite crystals
areiabundant,

300 to
600 -

Upper Pale and
Cretaceous ! Variegated
Beds

‘Light grey sands with ben-

tonite; soft, dark grey and
light grey shales with
selenite and ironstone;
carbonaceous shales and coal
seams; abundant selenite
crystals in certain layers.

600 +

‘Birch lake (2)

Grey sand and sandstone in
upper part; middle part of
shales and sandy shales,
thinly laminated; lower part

with grey and yellow weather- :

ing sands; oyster bed common~
ly at base,

100 T

Grizzly Bear

Mostly dark grey shale of

marine origin, with a few
minor sand horizons; selen-
ite crystals and nodules up
to 6 or 8 inches in
diameter,

100 -

Ribstone Creek

Grey 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.,

325 =

-~
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WATER ANALYSES

Introduction

The following discussion of vmter analyses is included to
assist those who wish to know the effect of various mineral con-
stituents in well woter; which give the wnter in some wells
certain pecullar qualities,

Discussion of Chemicnl Determinations

The dissolved mineral constituents wary with the materlal
encountered by the water in its migration to the reservoir bed,
The mineral salts present are referred to as the total dissolved
solids, and they represent the residue when the water is com~
pletely evaporated. This is expressed gquantitatively as "parts
per million", which refers to the proportion by weight in
1,000,000 parts of water, A salt when dissolved in water
separates into two chemical units called "radicals", and these
are expressed as such In the chemical annlyses., In the one grou
is included the metallic elements of calecium (Ca), magnesium (Mg),
and sodium (Na), and in the other group are the sulphate (S04),
chloride (Cl), and carbonate (COz) radicals,

Mineral Constituents Present

Caloiun (Ca) in the water comes from mineral particles
present in the surface deposits, the chief source being limestone,
gypsum, and dolomite, Fossil shells provide a source of caleium,
as does also the decomposition of igneous rocks., The common
compounds of calcium are calecium carbonate (CaCOz) and calcium
sulphate (CaSO4)-

Magnesium (Mg) is a common constituent of many igneous
rocks and, erefore, very prevalent in ground water. Dolomite,
a carbonate of coleium and magnesium, is also a source of the
mineral., The sulphate of magnesium zMgSO ) combines with water
to form "Epsom s21ts", and if present in %arge amounts imparts
a bad taste and is detrimental to the health.

Sodiumn (Na) is derived from a number of important rock-
forming minerals, so that sodium sulphate nand carbonate are very
common in ground waters. Sodium sulphate (NaZSC4) combineg with
water to form "Glauber!s salts", which if present in amounts
over 1,200 parts per million makes the water unfit for domestic

uge or for irrigation. Sodium carbonmate (NapCOz) or "black
alkeli" wnters are mostly soft, the degree o% softness depending

upon the ratio of sodium carbonate to the calcium and magnesium
saltse Waters containing sodium carbonate in excess of 200 parts
per million 'are unsuitable for irrigation,

Chlorine (Cl) is, with a few exceptions, expressed as
sodium chloride (NaCl), which is common teble salt. When found
in water in excess of 400 parts per million it renders the water
unfit for domestic use. .

Iron, when present in more than 0,1 parts per million,
will set¥le out of the water as a red preoipitate on exposure to
the air. Water that contains not more than 0,5 parts per million
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1s considered the usual upper 1limit for potable water, but this
amount is often exceeded. A water that contains considerable
iron will stain porcelain, ensmel ware, and clething that is
washed in it, but the iron can be almost completely removed by
aeration and filtration of the water,

Hardness. Hardness is of two kinds, temporary and
permanent, Temporary hardness is caused by caleium and magnesium
bicarbonates, which are soluble in water but are precipitated as
insoluble normal carbonates by boiling, as shown by the scale
that forms in teakettles, Permanent hardness is caused by the
presence of calecium and magnesium sulphates, and is not removed
by boiling, Waters grade from very soft to ver¥'hard, and can
be classified according to the following system~.

1 The "Examination of Faters and Water Supplies"; Thresh and
Beale, Fourth Ed. 1933, p. 21.

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

A water with 50 to 100 degrees of hardness may be said
to be moderately soft,

A water with 100 to 150 degrees of hardness may be
said to be moderately hard,

A water with more than 200 and less than 300 degrees
of hardness may be said to be hard.

A water with more than 300 degrees of hardness may be
said to be very hard,

Hard waters are usually high in calcium carbonate, .
Almost all of the waters from the glacial drift are of this type,
particularly those not associated with sand and gravel deposits
that come close to the surface.

In soft water the-calcium carbonate has been replaced
by sodium carbonate, due to natural reagents present in the sands
and clays. Bentonite and glauconite are two such reagents
known to be present. Montmorillonite, one of the clay-forming
minerals, has the same property of =oftening water, owing to the
absorbed sodium that 1s awailable for chemical reaction.

2 Piper, AJM.: "Ground Watér in Southern Pennsylvannia", Penn.
Geol., Surv,, 4th series,

If surfnce wnter reaches the lower sands by percolating
through the higher beds it may be highly charged with calcium
salts before reaching the bedrock formations conteining bentonite
or glauconite. The completeness of the exchange of caleium
carbonate for sodium carbonate will, therefore, depend upon the
length of time that the water is in contact with the softening
reagent, and also upon the amount of this material present. The
rate of movement of underground water-will, conseguently, be
a factor in determining the extent of the reaction.
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TOWNSHIPS 39 to 42, RANGLS 17 to 20,
WEST FOURTH MIRIDIAN, ALBYRTA

Introduction

Information on the ground-water resources of this area was
obtained from the records of water wells and by a study of both the
surface deposits and the underlying bedrock in their relation to the
ground-water supply. The well racord information was collscted by
R.L. Rutherford in 1935 and by A.M. Stalker in 1947; the surface
deposits were mapped by A.M. Stalker in 1947; and the report was
compiled by H.W. Tipper in 1948,

Physical Features

The main topographic features of this area are the valley of
Battle River in the northeast townships and Buffalo Lake in the
western townships, Battle River flows through a narrow, southeast-
trending valley 150 feet deep, and bedrock is exposed along this
river and its tributary creeks. Buffalo lLake is shallow and
alkaline, and occupies a depression in the glacial drift,

Many, low, broad hills and ridges lie betweon Battle River and
3uffalo lake but, in detail, the surface exhibits the characteristic
kaob and kettle topography of a terminal moraine, The southern and
eastern townships occupy a rolling plain into which many gullies have
been cut by ereeks. The area includes many small lskos and crceks,
but several of these are dry in summer.

Geology

Bedrock Formations

The Edmonton formation underlias the glacial drift throughout
the area., Bedrook is only exposed in the eastern townships, whers
the drift is shallow, and the best exposures occur along Battle River,
in some oresk valleys, in road cuts, and on some of the higher hills.

Edmonton Formation, The name Edmonton formation was first
applied to the beds containing coal in the mdmonton arca, and later
to the same beds in adjoining areas, The formation has a total
thickness of 1,000 to 1,150 feet, but is bevelled off eastwards, and
the eastern edge of the formation follows a northwest line from
Coronation through Tofield to a point on North Saskatchewan River
about midway between idmonton and Fort Saskatchewan., No ldmonton
beds occur northsast of this line, but the formation becomes
progressively thicker to the southwest due to the fact that the beds
dip in that direction. ‘

The wdmonton formation consists of poorly bedded, grey and
groenish clay shales, coal seams, and sand and sandstones that
contain clay and a white material known as bentonite, This material
when wet is very sticky and swells greatly in volume; when dry it
tends to whitcn the beds containing it. OSuch beds are relatively
impervious to water, and at the surface produce the 'burns' of
barren ground, whers vegstation is scanty or absent.

Unoonsolidated Deposits
During Pleistocene or Glacial time, great accumulations of

lco formed at various centres in northern Canada, This ice moved
out in all directions from these contres and covsred large regions



with what has boen called the continontal ice-sheet. As the icc advanced,
it pickod up great quantities of loose rock debris, which was deposited
when the ice finally melted. This material is unconsolidatcd, and is
commonly called glacial drift.

The preosent area was entirely covered by one or more continental
ice-shexts during Ploistoceno tims, and the final rctreat of the ice left
the bedrock surface coversd to a variable dcpth with a mantle of glacial
drift, which constitutes the unconsolidated deposits in the area, Most
of tho glacial drift consists of boulders and pebblos of various
compositions and sizes embedded in a matrix of clay or sandy clay to form
a more or less impervious mass known as boulder c¢lay or till. Irregularly
intermingled with this impervious mass, and also lying above it, are
beds, pockets, and lensss of sand and gravol that form the water-bearing
metbers or aquifers of the drift.

Ground Moraine, This type of glacial drift is chiefly boulder clay
and till laid down benvath ths ice-sheet, and consists of a heterogeneous
mixture of clay, boulders, and pebbles enclosing irregularly distributed
lenses and pockets of water-laid sand and gravel., The matrix of such
deposits variss in composition from a yellowish sandy clay to a grey or
white clay, Boulders and pebbles conteined in the ground moraine are
generally less than 6 to 8 inches in diaimeter but may reach dimensions
of 2 to 3 feet.

Terminal soraine. Part of the load carried by the continental ice-
shect was dropped at its front or margin during pauses in the general
retreat of the molting glacicr. This load consisted of material gathered
during the advance of the ice-shesat, and was depositod as a mixture of
boulder clay, silt, sand, and gravel. Much of the clay, silt, and fine
sand has been carried away by melt water from thes glacier, the deposits
now consisting mainly of coarse till, gravel, and sand arranged in
characteristic hummocks and poorly drained hollows,

Reworked Moraine., During the final rccession of the ice-sheet,
great volumes of melt-water accumulated along the margin of the ics., The
glacial lakes so formed were of irregular size, and in many places were
shallow and contained small islands. The duration of the glacial lakes
depended on the persistence of barriers that had to be removed either
by stream erosion or by the melting of ice dams, In the drainage process
many areas of terminal and ground moraine were greatly modified,
depressions wers filled with sand and silt, knolls and hills were eroded,
and much of tho till was reworked, sorted, or carried away., Areas so
affected are now rolling plains consisting of irregular patches of silt
and sand intermingled with patches of till and gravel.

Glacial-lake Deposits, Glacial-lake sand, together with silt and elay,
forms the surfaco deposits of the low country around Buffalo Lake. The
sand is dark buff and fine greined, and is poorly to well stratified., The
silt and clay occupy small, discontinuous areas and are light buff to grey
in ecolour. In some places they are varved, and in others the silt is
qQuite sandy and the clay, silt, and sands grade into onu snother.

Water Supply

Within this area, most wells yield an adequate supply of water for
present needs, although in somc wells the supply is barely adequate.
Most walls in the glacial drift yield hard water, and the supply of many
varies with the scasonal rainfall, so that they are not as dependable as
the bedrock wells. 'The porous lenscs of sand and gravel in the till sorve
as the best aquifers, but it is not possible to predict where these
lenses will occur, and their discovery is a matter of chance., Ths glacial-
leke deposits usually yield sufficient supplies of hard water, and in

township 41, ranges 17 and 18, four flowing walls obtain water from glacial-
lake sand,
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Most weclls In the arca obtain water from bedrock =2t depths of
less than 200 feet, the greatost recorded depth being 535 foet., In
general these wells yisld ample supplics of sof ¢ water under sub-
artesian conditions. Shallow wells may yield hard water, possibly zs
a result of surface wator scepage into the well. There arc sight
flowing wells within this arca, and no dry holcs have boon rocorded.

Water is relatively abundant in the Edmonton formation, which
contains much sand, commonly in the form of isolatod lenses distributed
irregularly through the formation., ltater occurs in these sands, and,
henca, there is little uniformity in ths depths of wells even within
a limited area. Although no continuous aquifor has been traced over
any groat area, water has been obtaincd from several definite zones.
It also occurs commonly with coal seams, which, unlike thce sand
lenses, are muich mor:¢ regular and peorsistent. In contrast with the
water from tho bentonitic sands, which is gonorally 'soft', water
from the doal seams, as in the glacial deposits, may be 'hard', Tho
basal beds of the Edmonton formation dommonly contain frosh water;
but this may become brackish where the underlying Bearpaw beds contain
highly alkaline or salty water.

Township 39, Range 17, Ground moraine forms the surface
deposit of this township. The till contains much bentonite and pieces
of coal derived from the Edmonton formation, The surface is com-
paratively flat, and the depth of drift is 30 foet or less for most of
the township.

A few wells in glacial drift obtain hard water at dspths of 30
feet or less, Porous lenscs of sand and gravel in the till seorve
as aquifers, but these are of local extent and their discovery is a
matter of chance,

Bedrock wells are theo main source of wator for this township. A
water-bearing zone occurs between elevations of 2,485 and 2,525 feet,
and the water supplied is soft and under pressure. Othsr wells
obtain water at elevations above z2nd below this zone, and shallower
wells commonly supply hard water whervas that from deeper wells is
gonerally soft. The supplyof water from several wells is insufficient
for local requirements and is augmented by creoks, but most wslls
yield a sufficisnt suoply for domestic use and for stock. The water
in a few wells is alkaline or contains iron, The supply of water of
many wells has decreased in the past fow ysars, due, perhaps to drier
seasons or to additional demands of more recent wells,

Township 39, Range 18. This township has a surface doposit of
glacial till, which is yollow or white, and contains much bentonite
derived from the wdmonton formation., The surface is comparatively
flat, but slopes goently northeast.

Hard water is obtainod from wells in the glacial drift at depths
of 30 feet or less. Porous sand lenses in the till serve as aquifers,
and as the water is not under much pressure, it doss not rise high
in the¢ wells, The supply is sufficient, although it is dependsnt on
rainfall,

Two water-boaring zones occur in bodrock, a lower one betwesn
elevations of 2,420 and 2,455 feet, and an upper one betwecn 2,515
and <,535 feet., Wells less than 100 foet doep havs reached the
uppsr zone, and wolls 100 to 180 feet the lower zone., Ssveral
shallow wells yield hard water, but this may be due to surface water
seeping into the well, In general the deeper wells supply soft
water under good pressure., The supply of water is usually sufficient
for most requirements, and only two wells are known to have an
insufficient supply. The water in some wells is not satisfactory for
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domestic uso beeausoc of a high contont of soda or alkali, but can bo
used for stock,

Township 39, Range 19, In this township, ground moraine forms
thce surfuce deposit except in the northwust scctions where terminal
morains overlics 2 small arsa. Tho surface is rolling in the south-
ern scctions, but becomes hummocky in the torminal morainc country.
The depth of drift is as much as 120 foot and as little as 35 feet
for the township.

Only ons woll in glsci2l drift has boen recordcd in the town-
ship, and it providos a good supply of hard water. The glacial till
would yicld only a limited amcunt of water becauss ths porous sand
lenges that serve as aquifers are of local extent, and tho supply of
water is depcndent on rainfall, On somc farms irrigation is required,
and a more dependables supply of water is nucossary, so that bodrock
wells 2re proeferred.

Bodrock wolls provide a good supply of soft, clear wator in this
township. NMost walls are obtaining water from two water-bearing zoncs
botween slevations of 2;490 and 2,518 feot and 2,530 and 2;560 feet
rospoctively. The watcr is under strohg pressure in both zones so
that it risos high in tho wolls, and thres wells that reach tho upper
zone arc flowing. Othor wselle havo obtainod water abovc and below
those zones, and the supply and quality of water have been satisfactory.
Tho water in a few wells contains soda, iron, or alkali, but not in
sufficient quantity to mekoe the water unsatisfactory for domostic uso
or for irrigation., Most wells are 80 to 150 feet dsep, and tho doopest
is 290 foet,

Township 39, Range 20, The surface deposits of this township
consist of ground moraine in the southern and eastern sections and
torminal moraine in the northern and westorn townships. Tho surfaco
is rolling in thc southern sections and hummocky in zareas of torminal
moraine, with many small lskass. The drift is 80 to 120 fecet doop for
most of thy township.

Fow wells in this township obtain water from the glacial drift,
Porous lonses of sand and grevel in the till may yield sufficiont hard
water for some roguirements, but wherever a large, dependablc supply
is necded, it is preferable to drill into bedrock.

A sufficient supply of water is provided in this township by
bedroeck wells, Two water-bearing zones occur betwecn clevations of
2,530 and 2,560 fcet and 2,570 and 2,625 fecet respectively., The
lower onoe is a continuation of a similar zone in tp. 39, rgo. 19; it
supplies soft water under strong hydrostatic pressure, and commonly
contains iron. In genorel the upper zons provides an odequate supply
of soft water under pressure, but in a few wells the water 1is hard,
possibly as a result of surface scepage. Other wolls have found wator
abovo or below thosc zonos, and the supply in all wells has been
sufficicnt and generally of satisfactory quality.

Township 40, Range 17. Ground moraine overliss bedrock in the
southwest sections of the township; elsewherc the surfacs doposits
consist of rewcrked moraine, with intermingled patches of till and
glacial-lake deposits., The surfaco is comparatively flat, with a fcw
small hills and knolls. The drift is 15 to 55 feoot deep for most of
the township, but deereases northward.

Wells in glacial drift are not a common feature of this town-
ship, and bedrock wells are preferred., However, a few wells arc
obtaining hard wator from sand lenses in the till =nd from smzll arsas
of glacial-lake sand.
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A water-bearing zone occurs in bedrock between elevations of
2,585 and 2,420 feet, and wells that reach this zone provide a good
supply of soft water. The water is under strong hydrostatic pressure
8o that it rises high in the wells, and two of these wells are
flowing. A few wells have obtained water at higher elevations, but
commonly the water is hard, although in sufficient supply and under
pressure, Several wells drilled below an elevation of 2,300 feet
have encountered aquifers that have yielded a good supply of water
under pressure. Most wells are less than 100 feet deep, and the
deepest is 325 feet.

Township 40, Range 18, The surface deposits of this township
consist essentially of glacial till, with small areas of glacial-
lake sand. The surface is gently rolling in the eastern sections,
becoming more uneven toward the west. The depth of drift is 50
feet or less for most of the township.

Several wells in glacial drift supply herd water. Porous sand
and gravel lenses in the till as well as small areas of glacial-lake
8and serve as aquifers, but the supply of water is dependent on
rainfall, and bedrock wells have proved more satisfactory.

Many bedrock wells in this township are obtaining water from a
zone between elevations of 2,385 and 2,415 feet. The water in this
zone is generally soft and under pressure, so that it rises high in
the wells, Other wells uvbtain water above or below this zone, and the
deeper wells commonly provide a good supply of soft water. DMany
wells have besn drilled through coal seams, and the water in these
wells commonly contains iron or sulphur., Most wells are less than 150
feet deep, and the despest is 325 feet,

Township 40, Kange 19, Terminal moraine forms the surface
deposit of this township except in the southeast sections, where there
is a small arsa of ground moraine. The surface exhibits the typiecal,
uneven knob and kettle topography of a terminal moraine. The depth
of drift varies considerably throughout the township, and in some
places it is believed to be as much as 260 feet.

Wells in glacial drift provide a limited supply of hard water,
Porous lenscs of sand and gravel in the terminal moraine serve as
aquifers, and the water supplied jg dependent on the rainfall. The
water in several of these wells is under moderate pressure; it
comironly contains much iron, though rarely in sufficient quantities
to make it unfit for use.

Wells in bedrock are relied upon as the main source of water in
this township. Water has been obtained at various depths throughout
the township, and no water-bearing zone has been defined. The water
is generally soft, under strong pressure, and in sufficient supply.
Water in several wells contains irom or soda, but apparently not in
sufficient quantities to make it unsatisfactory for domestic uses.
Most bedrock wells are moro than 100 feet deep, and the deepest is
465 feet,

Township 40, kange 30, Temminal moraine forms the surface
depogits of this township except along Buffalo Lake where glacial-
lake sand overlies it., Buffalo Lake occupies the northwest sections
of the township. The topography of the township is typical of a
terminal moraine, with its low hills and undrained depressions. The
depth of drift is <200 feset or more for most of the township.

A fow wells are obtaining hard water from the glacial drift.
Porous sand lenses in the till are one source of water, and two shallow
wells obtain water from the glacial-lake sand. In general, bedrock
wells are preferred.
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All bedrock wells in this township are more than 150 feet deop,
and most of them morc than 250 fect; tho deepost is 535 feot. Thoso
wells have all obtained a sufficient supply of water, which is
usually soft and commonly contains iron or soda. No water-bearing
zonos has becen defined but, on tho other hand, no dry holvs have bson
reportod, The hydrostatic pressure is strong, and the water rises
high in ths wells.

Township 41, Rango 17, Glacial till overliss bodrock in this
township, and in tho southern sections sond and silt overlie small
arcas of till that has been reworked by glacial melt wator. DBattloe
River and Meeting Creek have cut deep valleys through the till into
bedrock, so that the surface of the township is very uneven, Bedrock
is exposad along Battle River and its tributaries, but olsowhore in
the township is covered by a deposit of glacizl drift as much as 200
foet desp.

Wells in glacial drift aro the main source of water for this
township., A few wells obtain hard watcr from purous sand and gravel
lonses in the till. Most of such wolls are shallow, and their water
supply limited., Leonses and beds of sand in the glacinl-lasks deposits
in the southwestern sections have yiclded a good supply of water,

Thres wells that have reached these aquifers are flowing, =2nd the wator
in other wells in the vicinity is under strong hydrostatic pressure,

Few bedrock wells have been recorded in this township. Two
flowing wells in bedrock have been reported in the southwest ssctions,
but as these are in an area of glacial artosian supply and producs
hard water, it is probable that the main flow is fron aquifers in the
drift. Othor wells have obtainzd soft water at depths of 300 fest or
loss,

Township 41, Range 18, The surface deposits of this township
consist of terminal moraine in the wostern sections and ground morainc
and reworked moraine in the sastecrn sections. The surface is rolling
in the wast, but bscomes hwmmocky in the west., DMeeting Creck crosscs
the northeast sections in = narrow valley 150 foot deep.

Glacial wells are obteining hzrd water at shallow depths from
porous sand and gravel lenses in the till and from glacial-lakc sand
that overlies the till. The supply is sufficient, and one well in
soction 1 is flowing.

Wells in bedrock 60 to 180 feet deep provide a sufficiont supply
of soft water. Most of thesc wells have encountered aguifers at an
eluvation of about <,400 feet. Tho wator is undor strong hydrostatic
pressurs, and onc well in ssction 30 is flowing. The deepest well is
35 feet,

Township 41, Range 19, Thoe surface deposits of this township
consist entirely of terminal moraino. The surfaco is very hilly, with
characteristic knob and kettle topography of a terminal moraine, end
containg many small lakus and ponds, somc of which are dry in summer.

Bodrock wolls are the main source of water in this township. All
thoso mscorded wore drilled, and all are more than 100 feet deop; the
deepest is 460 feet, These wslls supply sufficient soft water undoer
gtrong pressurc,

Township 41, Range 20, Tho surfaco deposits of this township
consist of glacial till overlain in the northwest seetions by glacial-
lake sand and silt. Buffalo Lake occupics the contral and southern
sections, and together with other small lakes, comprises morc than
half the surfaco area of the township, The surfacc is camparatively
flat or gently rolling, excsent in the northeast where it is hummocky.
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Information on the wator supply of this towmship is inadequato
to dofine any aquifors or wator-bsaring zonocs in sither the glacial
drift or bedrock. Howuver, conditions of water supply aro probably
similar to thosc elsewhere in tho area, so that water may be obtaincd
from shallow wells in ths glacial drift and from deep wells drilled
into bedrock. As tho drift is deep, bedrock wells probably would
neod to bs drilled to a depth of 150 to 250 fect,

Township 42, Range 17. Bodrock is oxposed in this township
along Battls River, but elsewhore it is covered by ground moraine.
Battlo River flows south through the centre of the township, and it
and its tributariss have cut desp valleys and gullies into the till,
wisking thue surface very uncven.

Water froam the glacial drift is generally hard, and the supply
is limited. Porous sand lunses in the glacial till sorve as
aquifers and are replonished by rainfall, so that in dry scasons they
may not bec dcpendable.

Township 42, Range 18. Ground moraine forms the surface deposits
of this township except in tho southwest socctions where terminal
moraine occupivs o small area, Ti:e surface is rolling, with several
small hills and knolls. Bedrock is oxposced along Meeting Creck, which
flows southeast through the southwest soctions,

A water-bearing zone occurs in bedrock betwson elovations of
2,475 and 2,515 feet. Sufficient soft water is obtained by woells that
rezch this zone, several such having boen drilled near Donalda, Other
wolls have obtainsd a sufficiont supply of soft wator below this
zons. All water obtained from wolls drilled into bedrock is under
fairly strong pressure. Most of these wells are less than 100 feot
doep, and the duvepest is 145 feot.

Township 42, Range 19, Temminal moraine forms the surface
deposits of most of this township. In tho northeast sesctions
bedrock is exposed along Mesting Crcek, and on eithcr sids of this
croek =re small arcas of ground moraine, In general the topography
of tho township is typical of terminal morainc, with low hummocks,
undrained depressions, and many small lakos, most of which are dry
in summer. Tho drift is 75 feet deep or less for most of tho
township.

Wolls 20 to 70 fecot deep in glacial drift provide a limitod
supply of hard water., Porous sand lensos in the t1ill servo as
aquifcrs, but these are of local extent and occur a2t various
elovations. The water supply for thesc wells is dependont on rain-
fall and is not dependable,

Water supplisd by bedrock wells is generally soft, and the
supply is gencrally sufficient. No aguifer has been defined, but
most wells have obtained water at dspths of 1lssgs than 100 foet, =nd
the decpest well is 225 feet.

Township 42, Range 20. Glacial-lake sand occupies a small ares
in the southwsst sections, but elsswhure in the township the surface
doposits consist of terainal moraine, and e¢xhibit the hummocks and
undrained deprsssions typical of a terminal moraine. Most of the many
small lakes and ponds are dry in summer.

Most bedrock wells in this township are obtaining water from a
zone between elevations of 2,470 and 3,585 feet, The water is soft
and undsr pressure, and the supply from most wells is sufficient for
local requirements., Wells that reach this zone are 100 to 200 feet
deep. Despor wells have also obtained a supply of soft water, and
the deepest is 468 feet.



NOTE: Because of difficulties involved in reproduction, the
tables of well records referred to are not included with this
report., Information regarding individual wells may be obtained

by writing to the Director, Geological Survey of Canada, Ottawa.
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