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GROUND WATER RESQURCES OF THE RURAL MUNICIPALITY
OF AUVERGNE, NO. 76,

SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
a large part of the Prairie Provinces brought ebout an acute
shortage both in the larger supplies of surface water used
for irrigation and the smaller supplies of ground water
required for domestic purposes and for stock. In an effort
to relieve the serious situation the Geological Survey
began an extensive study of the problem from the standpoint
of domestic uses and stock raising. During the field season
of 1935 an area of 80,000 square miles, comprising all that
part of Saskatchewan south of the north boundéry of township 32,
wes systematically exemined, records of approximately 60,000
wells were obtained, and 720 samples of water were collected for
enalyses, The fects obtained have been classified and the
“information pertaining to any well is readily accessible, The
examination of so large an area and the interpretation of the
date collected were possible because the bedrock geology and the
Pleistocene deposits had been studied<previously by HcLearn,
Warren, Rose, Stansfield, Wickenden, Russell, and others of the
Geological Survey. The Department of Natural Resources of Saskatchewan
and local well drillers assisted considerably in supplying several
hundred well geoords. The base maps used were supplied by the

Topographical Surveys Bramch of the Department of the Interior.
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Publigation of Results

The essential information pertaining to the groun@
water conditions is being published in reports, one being issued
for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certaln
Provincial and Federsl Departments, where they can be consulted
by residents of the municipalities or by.other persons, or they -
may be obtained by writing direct to the Direoctor, Bureau ef
Economic Geology, Department of Mines, Ottawan., Should anyone
require more detalled information than that contained in the
reports such additional information as the Geological Survey
possesses can be obtained on applicetion to the directpr. In
meking such request the applicant should indicate the exact
location of the area by giving the quarter section, township,
range, and meridian eoncerning which further information is
desired,

The reperts are written principally for farm
residents, municipal bodies, and well drillers who are elther
planning to sink new wells or to deepen existing wells,
Technical terms used'in the reports are defined in the glossary,

How to Use the Report

Anyone desiring information about ground water in
any particular locality should read first the part dealing
with the.municipality as a whole in order to understand more
fully the part of the report that deals with the place in
which he is interested, At the same time ho should study the
two figures accompenying the report. Figure 1 shows the
surface and bedrock geology as related to the ground water
supply, and Figure 2 shows the relief and the location and
type of wate:r wells. Relief is shown by lines of equal

elevetion called "oconbtours', The elevation abeve sea-~level



is given en some er all of the contour lines en the figure,

If ene intends to sink a well and wishes te find
the approximete depth:to a water-bearing horizon, he must
learns (1) the elevation of the site, and (2) the probable
elevation of the weter-bearing bed., The elevation of the well
site is obtained by marking its position on the map, Figure 2,
and estimeting its elevation with respect to the two contour
lines between which it lies and whose elevations are given on
the figure. Where contour lines are not shown on the figure,
the elevations ef adjacent wells as indicated in the Table o{
Well Records accompanying each report oan be used. The
approiimate elevation of the water=-bearing horizon at the wellw
site can te obtained from the Table of Well Records by noting
the elevation of the water~bearing horizon in surrounding we;ls
end by estimoting from these known elevations its elevation at
the well-site.}' If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly acsurately in this
way., If the water-bearing horizon is in unconsolidated deposits
such as gravel, sand, clay, or glacial debris, however, the
estimated elevation is less reliable, because the water-bearing
horizon may be inclined, or may be in lenses or in sand beds
which may lie at varieus horizens and may be of small lateral
extent. In caleculating the depth to water, care should be taken
that the water~bearing horizons selected from the Table of Well
Records be all in the same geological horizon either in the

glacial drift or in the bedrock, Frem the data in the Table

l-If the well-site is near the edge of the municipality, .

the map and report dealing with the adjoining-
municipality should be consulted in order to obtain the
needed infcrmation about nearby wells.
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of Well Records 1t is also possible to form some idea of the
quality end quantity of the woter likely to be found in the

proposed well.
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GLOSSARY OF TERMS USED

Alkeline, The term "alkaline" has been applied
rather loosely to some ground-waters, In the Prairie
Provinces, a water is usually described as "alkaline" when it
ocontains a large amount of salts, chiefly sodium sulphate and
magnesium sulphete in solution. Water that tastes strongly of
common salt is described as "salty"., Many "alkaline" waters may
be used for stock. Most of the so-called "alkaline" waters are
more correctly termed "sulphate waters".

Alluvium, Deposits ef earth, clay, silt, sand,
gravel, and other material on the flood-plains of modern streams
end in leke beds.

Aquifer or Water=bearing Horizon. A water-bearing

bed, lens, ¢r pocket in unconsolidated deposits or in bedroock,

Buried pre~Glacial Stream Chennels, A channel

carved into the bedrock by a stream before the advance of the
continental ice-sheet, and subsequently either partly er wholly
filled in by sands, gravels, and boulder clay deposited by the
ice~sheet or later agencies,

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

Coal Seam, The same as a ccal bed. A deposit eof
carbonaceous material formed from the remains of plants by
partial decomposition and burial.

Contour. A line on a map Joining points that have
the same elevation above sea=level,

Continental Ice~sheet. The great ice-sheet that

covered most of the surface of Canada many thousands of years

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

Flood-plain. A flat part in a river wvalley

ordinarily above water but covered by water when the river is
in flood.

Glacial Drift. The loose, unconsolidated surface

deposits of sand, gravel, end clay, or a mixture of thess,
that were deposited by the continental ice~sheet. Clay
containing boulders forms part of the drift and is referred
to as glacial till or boulder clay. The glacial drift
ooccurs in several forms:

(1) Ground Moraine, A boulder cley er till plain

(includes areas where the glacial drift 1s very thin and the
surface uneven).

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial drift that was laid down ot

the margin of the continental ice-sheet during its retroat.
The surface is characterized by irregular hills and undrained
basins,

(3) Glacial Outwash. Sand and gravel plains or

deltas formed by streamsg that issued from the cwntinental
ioe~shest,

(4) Glacial Lake Deposits., Send and olay plains

formed in glacial lakes during the retreat of the ice-sheet,

Ground Water. Sub~surface water, or water that

ooccurs below the surface of the land,

Hydrostatic Pressurce. The pressure that causes

water in a well to rise above the point et which it is struck,

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

the ground water,
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Pervious or Permeable., Beds are pervious when - -

they permit of the perceptible passage or movemsnt of ground
water, as for example porous sands, gravel, and sandstone.

Pre~Glacial Land Surface. The surfasce 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 continentel ice-sheet,

Unconsolidated Deposits., The mantle or cevering

of alluvium and glacial drift consisting of loose sand,
gravel, olay, end boulders that overlie the bedrock,

Water Table., The upper limit of the part ef the

ground wholly saturated with water. This may be very near
the surface or many feet below it.

Wells, Holes sunk inte the earth so as to reach a '

supply of water. When no water ié 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 suffaoe of the ground. These are

called Flowing Artesian Wells,

(2) Wells in which the water is under pressure but
does not rise to the surface, Those wells are called Nen-

Flewing Artesien Wells.

(3) Wells in which the water does not rise above

‘ the water table. Thess wells are called Nen~Artesian Wells, .-
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountain Formation., The name given to a series

of gravel and sand beds which have a maximum thickness ef 50
feet, and which occur as iselated patches on the higher parts
of Wood Mountain. This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation., The name given te a series

of conglomerates and sand beds which occur in the southwest
corner of Seskatchewan, and rests upon the Ravenscrag or older
formations. The formaticn is 30 to 125 feet thick.

Ravenscrag Formation, The name given to a thiok

series of light=coloured sandstones end shales contalning one
or more thick lignite coal seams. This formation is 500 te
1,000 feet thick, and covers a large part of southern
Saskatohewens The prineipal coal deposits of the province
occur in this formetion.

Whitermd Formations The name given to a series of

white, grey, and buff coloured clays and sands., The formation
is 10 to 75 feset thick. At its base this formation grades

in places into coarse, limy sand beds having a maximum thick-
ness of 40 fget.

Eaestend Formation, The neme given to a series of

fine~grained sands and silts, It has been recognized at
various localities over the southern part of the provincs,
from the Alberta boundary east to the escarpment of Missouri
coteau, The thickness of the formgtion seldom exceeds 40 feet,

Bearpaw Formatione The Bearpaw consists mostly of

Incoherent dark grey to dark brownish grey, partly bentonitic

shales, weathering light grey, or, in places where much iron



is present,buff. Beds of send eocur in places in the

lower part of the formation, It forms the uppermost bedrock
formation over much of western and soﬁthwestern Saskatchewan
and has & maximum thickness of 700 feet or somewhat more.

Belly River Formation. The Belly River consists

mostly of non-marine sand, shale, and coal, and underlies

the Beerpaw in the western part of the area. It passes
eastward and northeastward into marine shals, The prinoipal
ares of transition is in the western half of the area where
the Belly River is mostly thinner than it is to the west

and includes merine zones., In the southwestern corner of the
area it has a thickness of several hundred feet.

Marine Shale Series. This series of beds consists

of dark grey to dark brownish grey, plastic shales, and
underlies the central and northeastern parts of Saskatchewan,
It inocludes beds equivalent to the Bearpaw, Belly River, and

older formations that underlie the western part of the ares,



=10=

WATER-BEARING HORIZONS OF THE MUNICIPALITY

The rural municipality of Auvergne comprises an area of
324 square miles lying in the western part of southern Saskatchewan.
The centre of the municipality is 45 miles north of the International
Boundery, and about 46 miles south-southeast of the city of Swift
Current, The municipalibty is & square block consisting or nine
townships, described as tps., 7, 8, and 9, ranges 10, 11, and 12,
W. 3rd mer, The Weyburn-Lethbridge branch of the Canadian Pacific
railway follows a valley through the northern townships and parallsls
Notukeu creek in township 9, ranges 11 and 12, The villages of
Aneroid, Ponteix, and Gouverneur are located along the railway line
within the municipality.

Throughout the greater part of the area, the land surface
is gently rolling. The maximum relief is approximately 700 feet.,
The valley of Notukeu creek trending through the western half of the
municipality near its northern border has an approximate elevation of
2,450 feet above sea-level. The valley of Pinto creek in the south-
eastern part of the area has & similar elevation.

The land rises to elevations not greatly exceeding 2,800
feet throughout the broad-topped hill to the south of Pinto creek.
In the southwestern township the surface becomes more irregular and
riseé more steeply to an elevation of a little over 3,200 feet in the
extreme southwest corner of the municipality. The two creeks mentioned
above form the principal drainage of the area. The subsidiary drainage
consists of a few small streams that flow in ravines and couldes, in
the spring.

Figure 2, of the map accompanying this report, indicates
the approxim%te relief of the area by means of 100=foot contour lines,
Certain discrepancies exist, however, between the elevations of well
sites as indicated by the map, and those determined by eneroid barometer

during the course of this investigation,
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On most of the farms in the municipality, adequate ground
water supplies have been obtained, but at points scattered throughout
the’whole area, considerable difficulty has been experienced in
finding water. This situation is most acute in township 9, range 10,
where a large number of wells have been dug, but very few give
edequete supplies. The ground weter supply in parts of the orea is
obtained from the uﬁconsolidated Recent and glacial deposits, and

to a lesser extent in other parts from the bedrock formations,

Weter-bearing Horizons in the Unconsolidated Deposits

The Recent deposits are confined to the wvalleys of Notukeu
and Pinto creeks. They have been laid down by flood waters and
consist of sandy clay and silt in which occur pockets and occasionally
more extensive beds of sand and gravel, Ground water is obtained
from the silt and clay, but generally in small quantities. Little
tosting with an auger or by &igging is as a rule necessary, however,
to locate sends or gravels that may yield large supplies of water.
Such beds usually occur at depths of 10 to 20 feet, but at a few
places it has been necessary to dig wells to a depth of 35 feet
before an adequate supply was obtained. Individual wells produce
enough water for 15 to 50 or more head of stock. In the valley of
Notukeu creek, a sand aquifer forms a fairly continuous horizon at
an elevation of about 2,430 feet above sea-level, and appears to
be more extensive and more productive than the aquifers encountered
in these deposits in the valley of Pinto coreek. The water is hard
and generally contains appreciable amounts of dissolved mineral salts
in solution., In only two wells, however, was water obtained that was
considered unfit for drinking. It is possible that these wells have
penetrated the shele forming the bedrock which generally yields water
of very poor quality. The shale is exposed at the surface along the '
valley of Notukeu creek, in the northern part of township 9, range 11,

Seepages of highly mineralized water from the bedrock outorops
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probebly will groeatly affect the quality of waters in the Recent
deposits in this part of thc channel. Rcmote from this arec along
the streams little difficulty should be ecxperienced in obtaining
adequatc supplies of drinkable water at shallow depths. These
deporits are Hhe-best aoqfca;gf.grqundiwaﬁenfin%¢hﬁ,municipalitY~:.f
. A-mantls of glagial drifi,laragly.bqplder-qlay,which varies
considerably in thickness, covers the bodrock throughout tho entire
municipality and in the stream valley bottoms the drift is overlain
by Recent deposits. The various typos of glacial deposits owe thoir
origin to a great continental icc-sheet that, mony thousaads of years
ago, advanced and retreated ncross the province, and to the action
of waters resulting from the melting ice. As this icc-shecet advanced
and retreated it deposited a heterogenous mixturce of buff weathering,
bluish grey clay interspersed with boulders and irregular beds and
pockets of sands and gravels. This material is known as till or
ground moraine, and covers the greater part of the township. At
places where the ice front paused in its retrcecat for any considerable
periods of time, thickor deposits of drift were laid down, Such
deposits have an irregular surfacc and knolls, ridges, and undrained
depressions are common. These deposits are known as moraincs, In
this municipality, moraine is confincd to small areas on the uplands
in the northeast and southwest corner townships, and to two isolated
areas in township 8, ranges 10 and 12. Wabers issuing from the
melting ice carried considerable amounts of sands and gravels, which
were deposited over the till in an area of approximately onc mile
in width, extending diagonally from the northeast to the southwest
corner of township 7, range 10, and into the southeast corner of
township 7, range 11. A still narrower area of these outwash sands
and gravels extends along the northern border of township 8, range 10,
and thence trends northwesterly into the southeast cormer of towmship
9, range 11. In some pleces lakes werc formed and the finer sediments

weshed into the lake were deposited on the bottam to form layers of
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light bluish grey laokc clay. Tho wostorn extont of onc of these now
extinct lakes is marked by thin deposits of clay covering the valle&
bottom of the southern branch of Pinto creek in the extreme southeast
corner of the municipality. Another area of lake clay extends over
approximately 8 square miles in the ocentral part of the municipality.

The areal distribution of these different forms of the
drift is indicated on Figure 1, of the accompanying mape.

The light blue lake clays are generally too compact and
impervious to yield more than very small seepages of water,

Residents of these areas have found it advisable to dig wells through
the 10 to 15 feet of clay to penetrate sand beds occurring in places
at the contact of the lake clay and the underlying bsulder clay or to
continue to greater depths on the chance of tapping water-bearing
sand pockets in the till. These wells vary in depth from 15 to 40
feet, Most of the wells that have been dug in these areas produce
enough water for 10 to 30 head of stock. The water from a well on
sec. 21, tp. 8, range 11, is too "alkaline" for drinking, but all the
other wells yield drinkable water, Water supplies similar to those
in use probably can be obtained by digging other wells in the areas
of lake clay.

The glacial outwash gravels are of limited extent in the
area, Few wells have been sunk into them, and their variations in
thickness and water-bearing possibilities at all points are not
definitely kmown, Wells that have been sunk into these deposits in
townships 7 and 8, range 10, derive their water from sands and gravels
at depths of 10 to 30 feet. Enough water is available from each well
to water 10 to 75 head of stock, and one l7=-foot well, located on the
SW. %, sec. 17, tp. 7, range 10, provides a sufficient supply for 20
head of stock and 200 sheep. The quality of the water is characteristic
of that found in sand and gravel deposits near the surface, It is
moderately hard and not highly charged with sulphate salts such as are

generally found in solution in waters from grawvel pockets in the till,
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The water Qeiﬁg obhteiried from the 1l-foot well on the NW, i; sec. 33,
tpe. 8, range 10, is considered of suitable quality to form part of
the supply for the residents of Aneroid. Wherever gravels are found
at or near the surface they appear to be worthy of prospecting even
if the supply derived is adequate only for domestic needs.

Very few wells have been dug in the small areas of moraine,
Owing to the rather rough character of the topography, such areas
are not as thickly settled as the surrounding plains, and hence
have not been carefully explored for ground water except in township
9, range 10, where a number of holes have been sunk into the moraine.
It would appear that water-bearing sand or gravel pockets occur only
sparingly in the boulder clay and may be very difficult to locate.
However, since the aquifers do not have any great lateral extent the
fact that one or more dry holes have been dug does not necessarily
indicate the entire absence of aquifers in the immediate vicinity,.
The water-bearing beds that have been found occur at depths of 10 to
55 feet. The water is of good quality and each well will weter 10 to
30 head of stock.

Ground water conditions vary greatly from place to place in
the till that covers the bedrock throughout the area and underlies
the Recent deposité wherever they are present. Such conditioﬁs are
to be expected since the till itself wvaries in composition and porosity
within limited areas. It is composed essentially of boulder clay which
is very compact and generally poorly productive, The clay contains
large amounts of readily dissolvable mineral salts which pass into
solution in waters percolating down from the surface., Wells that
have been sunk into the compact clay yield water that is unfit for
drinking and may be unsuitable for watering stock. In many places
the clay contains a considerable amount of sand, which renders it more
porous. Several wells have penetrated sendy clay and yield weter that

can be used in the household, and also in sufficient quantities te
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woater 10 to 35 head of stock, Sand and gravel pockets scatiered
ifregularly through the boulder clay form more productive beds. The
aquifers occur at depths of 12 to 60 feet. As in the morainic
deposits, the water-producing beds are not continuous and consider-
able testing may be required in some places to determine their
location, The yield from these wells depends to a large degree upon
the areal extent of the aquifer tapped. In some of the wells the
production is adequate only for household use, but in most places
sufficient water is obtained from these beds to water also 10 to 50
or more head of stock., The water is generally hard. In supplies
from the shallower wells the dissolved mineral salt content is not
excessive, and these wells provide a satisfactory supply for domestic
requirements, In many of the deeper wells in which the producing
aquifer is covered by 30 feet or more of boulder clay, a more highly
mineralized, occasionally undrinkable, weter is obtained,

The glacial drift in its various forms in this municipality
is a better source of ground water than the underlying bedrock,
Residents seeking a ground water supply are advised to test carefully

for aquifers in the drift before extending wells into the bedrock,

Water~bearing Horizons in the Bedrock

Three bedrock formations occur beneath the drift or outerop
at the surface in this municipality. These are the Ravenscrag, the
Eastend, and the Bearpew formations. The Ravenscrag is uppermost,
end overlies the Eastend, which in turn overlies the Bearpaw formation.
The Ravenscrag and Eastend formations occur only in the southwest
corner where they form the upper parts of the highlands. Throughout
the remainder of the municipality the Bearpaw formation immediately
underlies the glacial drift. Since the Ravenscrag and Eastend formations
are confined entirely to township 7, range 12, they will be discussed

under the section of this report dealing with that township.
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The Bearpaw formation is believed to underlie the lowland
parts of the municipaliby at o depth of a fow feet to about 80 feet
and to have a thickncss of 400 fect or morc., In the upland area in
the southwestern part of the municipality it underlies thc Eastend
formation at greater depths. The formation consists of dark grey to
nearly black, compact marine shale., The shale when fresh, has a dull,
earthy appearance, but upon weathering it becomes light grey to buff
in colour and crumbles into small, roughly cubical frogments. The
absence of pebbles in the material, the presence in some places of
fossil shells, and its dark colour and soapy fecel arc criteria by
which the Bearpaw shale may be readily distinguished from the over-
lying blue-groy boulder clay. In general, the Bearpaw formation is
too compact to form a source of any large supplies of ground water,
and, being of marine origin, it contains inherently large quantities
of readily dissolvable mineral salts, These salts render much of the
water from this source undrinkable, and in some wells the water is
unfit for any farm use,

The uppermost part of the formation conbains thin beds of
sand and silt interspersed through the shale, Thesc sands are more
porous and hence more productive than the compact shale. A lack of
detailed information in the well logs and the absence of exposures
meke it impossible to indicate on the map the areal extent of the sandY.
phase of this formation in this munieipality. In the southwest and
central parts of the municipality wells sunk to depths of 40 to 100
feet yield fairly large supplics of hard, "alkaline", but gonerally
drinkable water from the upper part of the formation. In the northern
and eastern parts of the municipality, however, lower beds of the
formetion underlie the drift. In this part of the formation sondy
phases of the shale are almost entirely absent and the shales are more
campact. At many places no water was found in the bedrock,and the

only possibility of obtaining any appreoiable emounts of woter in it is
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in the uppermost 10 to 20 fcct. The water is usually of such poor
quality as to be unfit for drinking, and may cven produce scour in
stock.

Evidence from the deeper wells suggests that drilling
below a depth of 90 to 100 feet in the sovithwestern half or bolow
60 to 70 feet in the mortheastern half of the area, cannot be
expected to yield morc than very small quantities of water that will

undoubtedly be too bitter and salty for any farm use.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 7, Range 10

Most of the farms in the township are adequately supplied
with ground water which is derived from the Recent alluvium washed
into‘Pinto creek from the belt of glacial outwash gravels that extend
along the NE.-SW, diagonal of the township, and from the glacial till that
mantles the remainder of the township. In & few places, the wells do
not yield adequate supplies.

Four wells situated in the valley of Pinto creek draw water
from beds of sand or sandy clay at depths of 10 to 20 feet. Supplies
from these wells are sufficient for 3 to 12 head of stock. ' The water
from three of the wells is hard and of suitable gquality for drinking,
but in the well on section 31 a black "muck" was penetrated, and the
woter from it is "alkaline" and is suiteble for stock only. It is
possible that the base of this well is in the Bearpaw formation.

Deep drilling in the valley is considered useless, but small supplies
of mineralized but generally drinkable water are to be expected at
most points within 20 feet of the surface,

As shown on the accompanying map, Figure 1, glacial lake
clay occurs in small areas in the northeast and southeast corners of
the township. The clay is usually almost entirely unproductive, but
thin beds of sand and gravel are believed to occur between the lake
clay and the underlying boulder clay. On section 1, a well that taps
such a gravel bed, 12 feet below the surface, produces enough water for
more than 26 head of stock, but on section 36 only a small supply is
being obtained from sand in the bottom of a 20 ~foot well. The water
from both wells is hard and has a fairly high content of dissolved
mineral salts, but is being used for all domestic purposese

A belt of glacial outwash deposits about one mile in width,
extends from sections 6 and 7 in a northeasterly direction to sections

34 and 35, DBeds of sand and gravel separated by sandy clays form
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reservoirs for ground water. Wells on sections 7, 17, 21, and 27

have tapped these aquifers at depths of 14 to 30 feet. The yields
from the various wells differ, depending upon favourable topography.
Some wells yield sufficient water for 15 head of stock and others

for as meny as 75 or more head. Water from the sands and gravels is
not generelly highly mineralized, but the wells that have passed
through the gravels into the underlying till yield water of poorer
quality. With the exception of the water obtained from the 50-foot

" well on the NW, %, section 7, in which the aquifer is largely sandy
clay all waters being derived from these deposits are drinkable.
Little difficulty should be experienced in most places where these
glacial outwash deposits are present in obtaining a satisfactory water
supply within 30 feet of the surface. Oubtwash sands and grevels also
occur in the northern part of section 31, and although they are un
tapped by wells, their ground water possibilities probably are similar
to those in the larger area of glacial outwash,

More difficulty has been experienced in locatiug suitable
ground water supplies in the glacial till that covers the remaining
parts of the township. Sand and gravel pockets that form aguifers
appear to be scattered so sparingly through the boulder clay that
they are not encountered at all peints. However, careful prospecting
on most sections should locate such pockets, and in many places better
supplies than those now in use should be available. It should not be
necessary to sink wells to depths exceeding 50 feet. Several of the
oexisting wells supply only enough water for household usc, but others
water 10 to 15 head of stock. All tho existing wells yield water that
can be used for domestic purposcs, but in some places it has an appree
ciable sulphate salt content,

No water is being obtained from the Bearpaw formation that
underlies the drift at depths probebly nowhere exceeding 60 feet. A 70-foot
dry hole on section 4 is the only one reported as having penoetrated the

formation. The Bearpaw, in this township, is composed almost entirely
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of shale end therefore,is not a probable source of ground water. Any
further search for water in this township should be confined to the
glacial drift,.

Township 7, Range 11

The quentity of available ground water in this township
décrcased markedly during the years of prolonged drought. In few
places do the existing wells yield sufficient water, and many rcsidents
depend for additional supplies upon the crecks or surfaco water stored
by means of dams in coulées and in dugouts.

The thin layers of Recent sands, silts, and gravels occurring
elong the valley of Pinto creek form a possible sourcc of fairly large
supplies of drinkable water. As yot only one well, however, has becen
sunk inthe valley. This well located on the SW. %, section 25, was
dug 15 fect deep and provides adequate supplies of hard, "alkaline",
but drinkeble, water for domestic requirements, and for watering 15 head
of stock. Deep boring is not advisable in fhe valley, but prospecting
to depths not greatly exceeding 30 feet is recommended. Outwash sands
and gravels occur in section 1, the eastern part of section 2, and in
section 36, These gravels are not present at all places in these
sections, as two wells 20 and 48 feet deep were sunk on the SE. %,
section 2, and encountered only clay. The shallower well yields small
supplies of drinkable water, whereas the supply obtained from the deeper
one is large, but the water is so highly mineralized that it is unfit
for use. Despite these findings, careful prospecting at shallow depths
on or near gravel knolls or in sand and gravel accumulations at the
bases of slopes in these areas probably will reveal at least moderately
large supplies of usable water.

The mantle of till, or boulder clay, that covers the bedrock
throughout this township is about 35 to 60 feet thick. Sand or gravel
pockets interspersed through the boulder clay have been tapped on a

few farms at depths of 18 and 58 feet. The yields are small; only one
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well located on section 35 gives a supply sufficient to water 25 head
of stock. The sand and grovel pockets evidently occur sparingly and
are of limited areal extent., Careful prospecting with & 2-inch auger
or'by digging test-holes will be necessary to locate them in many
sections of the township. Small seepages have been derived from the
boulder clay, but the water is gemerally inferior in quality to that
from the more porous beds.

The lower 20 to 30 feet of the drift is composed almost
entirely of boulder clay., A thin bed of sand and gravel occurs at
some places between the boulder clay and the shales of the underlying
bedrock., Such beds are considered to form the aquifers in the 70-foot
well on section 18, and in the 58~foot well on section 35, Both of
these wells yield large quantities of drinkable water. This horizon
is not everywhere productive, as no less than nine wells in various
sections have continued into the Bearpaw shale before water was found.
The water from the upper few feet of the shale is generally suitable -
for stock, but at greater depths the water is almost invariably too
highly charged with dissolved sulphate salts and common salt to be
fit for any farm use. It is improbable that boring much below a depth
of 80 feet, in any part of this township, will give a water supply

that will be usable either in the household or for watering stock,

Township 7, Range 12

This township is in the irregularly rolling uplands. The

surface rises from 2,800 feet above sea~level in the northeast corner

to heights exceeding 3,200 feet in the southwest corner, the highest
point in the municipality. Few wells have been sunk in the area, and
the water-bearing possibilities over much of the township have not been
determined. The glacial drift or the bedrock formations supply water at
a number of localities in the northeastern, southern, and central parts
of the township and elsewhere they form potential sources, The mantle

of glacial drift is thin or absent over much of the southwestern quarter
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of the area, but increases to 50 feet or more along the northern
border. It is improbable that any uniformity exists either in

size or distribution of the sand and gravel pockets that.form the
aquifers in the boulder clay. TIwo wells dug 15 feet deep, on sections
21 and 28, each yield sufficient water for 40 head of stock, whereas
a 10-foot well one mile south in section 16 yields only & meagre
supply. Near the bottoms of the hill slopes, and in the coulées,
sands and gravels are probably present in sufficient quantities to
form agquifers worthy of prospecting. The productive pockets do not
occur at all places, and the sinking of test-holes, systematically
arranged to cover as large an area as possible, may be necessary
before a supply is found at shallow depths. Should prospecting near
the surface yield inadequate supplies, deeper boring to depths of 75
to 100 feet seems advisable. Wells located along the northern border
have encountered a bed of sand at depths ranging from 35 to 45 feet.
This sand is considered to be at the contact of the till and the
underlying Bearpaw shale. This sand bed is not present at all points,
as wells sunk to depths of 76 and 96 feet penetrated the shale cn
the southern part of section 35 before an adequate water supply was
obtained; and on the SE, %3 section 36, a 75-foot hole that entered
the shale at approiimately 40 feet yielded no water.

Moraine covers the northwest corner of the towmship. No
wells have been sunk in the area, and the water conditions are not
known. The deposits forming the moraine are generally more porous
than those of the till, and hence less difficulty should be experienced
in obtaining a water supply at shallow depths.

Three bedrock formations underlie the glacial drift in
different parts of this township, nemely the Ravenscrag, Eastend,
and Bearpaw formations. The Ravenscrag forms the southwestern uplands
ebove an approximate elevation of 3,025 feet above sea-level., Its
lower part consists of greenish grey, and grey sandstone, and un-

consolidated beds of fine sands and silts with thin bands of clay
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ironstone; At higher levels it consists mostly of derk and light-
coloured plastic clays and shaly silts. No wells have been.

reported in this corner of.the municipality, but water-bearing
horizons in this formation, which are produeing in the township
adjoining on the west, probably extend into this area. The thickness
of the overlying glacial drift is not known, but it seems reasonable
to assume that wells, 75 feet deep or less, would encounter the
water~bearing horizons and yield moderately large supplies of drink-
eble water.

The exact thickness of the Eastend formation underlying
the Ravenscrag has not been determined in this area, but it probably
does not greatly exceed 40 feet. It extends for approximately one-
half mile further down the slopes of the uplands than does the
Ravenscrag. It consists of fine grey sands, and silts, in the upper
part, but is noticeably more shaly at the base, finally grading into
the sandy §hales of the Bearpaw formation at an approximate ele-
vation of 2,985 feet above sea~level, No wells have been sunk in.
this formation, but a spring occurring in section 4 appears to have
its origin in the sandy beds of the upper part of the Eastend
formation. Ground water of good quality is to be expected from this
formation at shallow depths in the areas in which it occurs immediately
beneath the drift, and at corresponding depths. to the southwest, where
it is overlein by increasing thicknesses of the beds comprising the
Ravenscrag formation.,

The upper and generally more sandy part of the Bearpaw
formation underlies thp drift throughout all but the southwest corner
end western border of this township. A 100-foot well on section 3
yields a supply of hard, drinkable water that is reported to be
adequate for watering 100 head of stock, No other wells have pene-
trated the shale in this part of the township, but several springs in

section 3 appear to be drawing their supplies from higher horizons.in
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this formation. It is rensonable to assume, thereforc, that

olsewhere the formation will not only prove to be water-bearing,

but will yield a large supply of better quality than is found in

the morc compact shnles of the lowor part of the formation. In

the northeast corner the formation is composed almost entirely of

shale and morc difficulty is experienced in obtaining woter from the

bedrock. A small supply is dorived from the shale nt o dopth of 40

feot on tho NE. #, section 34, but o 125-foot well on the same

quartor section is dry. A 75-foot hole on section 36 is also dry,

but a moderately large supply was found at o depth of 96 feet on

scction 35. Tho water has a large content of dissolved mincral

salts that render it unfit for domostic use. The rcsident has

obtoined a satisfactory household supply'at 2 depth of 76 feet in

a nearb& well. It would appear that therc caon be no definite

agsurance of obtaining water from the shale in the northeastern part,

or that such supplies es do exist will necessarily be suitable for

‘drinking. Drilling below a depth of 100 feet from the surface is

not considercd advisable in the northeastern parts of the township.
Township 8, Range 10

Adcquate supplies of ground water arc obtained on most of
the farms in the township. Only in scctions 13, 19, and 27 arc the
yields from thc existing wells reported t§ be insufficient for loccl
requirements,

The Recent stream deposits that occur along the southern
part of soections 1, 2, and 3, will probably be found to be water
bearing at shallow depths, but as yet no wells have boen sunk in this
part of tho area,

Glacicl loke clays mantle small arecs in sections 1 and 36,
and a morc extonsive area embrucing parts of sections 7, 8, 17, and
18. A well on the NE, 4, section 7, is the only well sunk in these
deposits in this township. This well is 39 fcet deep and obtains a

good supply of soft water from an aquifer of snnd that is beliceved to
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occur in the boulder clay underlying the lake clay. Other wells dug
in this area may obtain similar water supplies.

A narrow belt of glacial outwash deposits extends across
the northern part of the township from section 32 to section 36.
These deposits are composed of clay, sand, and gravel and probably
do not greatly exceed 12 feet in thickness. On the NW. %, section 33,
o woll 11 feet deep is drawing woter of good guality from & sand bed
that is probably at the base of the cutwash. Another well located
in glacial outwash deposits in the NW. %, section 32, is 25 feet
deep and furnishes part of the water supply of the villagce of Aneroid.
This well islobtaining its supply from a water-bearing sand pocked
in the underlying boulder clay. Generally, however, these deposits
are sufficiently thick and porous to form a sourcc of ground water
of good quality, and are worthy of further prospecting.

An 18-foot well on section 23 represents the only reported
attempt to find ground water in the moraine-covered area in the
oast~central part of the township. This well taps onc of tho sand
pockets that are inbterspersed through the boulder clay, and a good
supply of soft water is obtained. The drift composing the morcine. is
generally quite porous, and water-bearing pockets should be readily
located at most points.

The glacial till that covers the remaining parts of the
township is composed of sandy boulder clay in which scattered sand
and gravel pockets probably occur morc sparingly than in the moraimse.
However, wells at many points in the township have tapped these
aquifers at depths of. 25 to 65 foob, and the wober supplies obtained
are, in nearly all pleces, sufficient for local nceds. A few wells
yield only enough water for the houschold, and 4 or 5 head of stogk,
but from most of the wells, 10 to 35 head oflstock can be watered,
An exceptionélly large supply, sufficient for watering at least 100

head of stock, is derived from a 68-foot well on section 2, but
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guontities such as this are not to be expected at all points. The
woter from some of the shallower wells is reported as soft, but
generally the woter is hard, The dissolved mineral salt content
of the waters from three wells is sufficiently high to render it
uﬁfit for drinking, although it is satisfactory for stock use.
Most of the supplies from the till are drinkable. Some wells have
.not struck sand or gravel aquifers, but seepages are obtained
directly from the boulder clay. Supplies in such wells arc
generally small, and the water is more highly mineralized than
that from the sands or éravels. Iwo such wells, located on scctions
17 and 31, yield undrinkable water.

The Bearpaw formation immediately underlies the glacial
drift ot depths of about 50 to 70 feet throughout the township. A
well 94 feet deep on section 5 is supplying sufficient quantities
of woter of good quality for 20 head of stock. It is possible that
the water in this well is being derived from an aquifer in the drif#
at a depth of 20 feet rather than from the bedrock, The water from
a 60~-foot well on section 19 is known definitely to come from the
Bearpaw shale and is unfit for use. Moderately large supplies of
drinkable woter might be secured from the upper few feet of the
Bearpaw formation at some points in the township, but it cannot be
considered as a reliable sourco of ground water. The glacial drift
offers greater possibilities for good supplies and should bc care-
fully prospected before sinking wells into the Bearpaw. Deep drilling

in any part of this bownship is not recommended.

Tcwnship 8, Range 11

The mantle of glacial drift overlying the bedrock throughout
this township probably nowhere greatly exceeds 35 feet in thickness,
and at points dlong‘the~northern border is known to be only 20 feet

thick.
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In the area covered by lake clay, including scctions 9
to 16 and the northern perts of sections 2, 3, and 4, ground water
is obtainable at depths generally bétween 18 and 30 feet., From the
information available, it is prdbable that the water is obtained
from sand or grovel beds that occur either at the ocontact of the
lake clay and the underlying boulder clay or in the boq}der clay
itself. The yields from individual wells are not large, but most
wells give sufficient water for 10 to 20 head of stock. The water
is not highly mineralized, and is considered suitable for all
domestic requirements. Prospecting at shallow depths directed to
cover as large an area as possible, is preferable to deep drilling
in any part of the lake clay area.

The glacial till covering the remainder of the arca varies
greatly in character fram place to p}ace as does tho quantity and
quality of ground water that it produces. Much of the boulder clay
is compact and nearly impervious, and the water-bearing sand and
gravel pockets occur only sparingly. In the southeast cornor, along
the western border, and in sections 23 and 24, wells have enéountered
such pockets within 40 feet of the surface, and obtain moderately
large supplies of water., The shallower wells, less than 20 ‘feel deep,
yield sof't water, but at greater depths the water is hard and may
contain appreelable amounts of dissolved sulfhate salts. At other
places no pockets were found and small seepages of a much morg highly
mineralized water arc obtained. The 18=foot well dug on sectien 26 -
yields a supply that is unfit for drinking, but rarely is the water
from the boulder clay unsuited for stock use, The irregularity eof
occurrence of the more productive pockets mokes it impbssible, with
the information available at the present time, to predict their
locations, Careful prospecting within 40 fleet of the surface,
directed to cover systematically as large an area as possible, should,

however, produce an adequate ground water supply in most sections in



the southern two-thirds of the area.

In the northern third of the township, porous beds carrying
water are almost entirely wanting in the thin mantle of boulder clay.
Residents have been obliged to continue wells to depths of 50 to 60
feet. The water sﬁpply may come in part from sandy beds at the
contact between the drift and the bedrock, but the greater part is
contained in the upper 20 to 35 feet of the shale., In this area
wells not exceeding 60 feet in depth generally yield a water that,
although mineralized, can be used in the household. At greater depths
the quantity of dissolvéd salts in the water increases markedly, and
the water is undrinkeble and may be unfit for stock use, ©Small
supplies of usable water, generally sufficient for 10 to 20 head of
stock, are found in the upper part of the shale throughout the re-
meinder of the township, but there again deeper driliing yields a

bitter water that cannot be considered satisfactory for farm use.
Township 8, Range 12

The mantle of till covering this township probably ncwhere
exceeds 45 feet in thickness., It appears to contain more porous beds
and is thus a better source of ground water than is the till covering
the township to the east., Throughout the greater part of the area,
residents have been able to obtain sufficient quantities of soft or
only moderately hard drinking water from dug wells ranging in depth
from 10 to 20 feet. Other wells 20 to 40 feet deep provide water
for stock from beds either at the base of the drift, or at its
contact with the underlying shale, The yields from a few of these
wolls are sufficient for not more than 10 head of stock, but thg
me jority of the wells will each yield water for 35 to 50 head. The
water from the deeper wcllg is usually "alkaline", but can be ésed
for drinking.

Only one shallow well has been sunk in the rough, rolling

area of moraine in the central part of the area. It is presumable,



however, that water conditions will be similar to those existing
in the till.

Throughout the central and western thirds of the tovmship
the generally productive character of the till has made deeper
drilling unnecessary. In the NE. &, section 7, and the SE. %,
section 18, wells have entered the Bearpaw shale. The wells are
60 feet deep. The depths at which they penetrated the shale is not
known. The well on section 18 yields sufficient quantities of hard,
mineralized water for at least 25 head of stock. The other yields
smaller amounts of less highly mineralized water from a higher
horizon. Few wells have found productive horigzons in the till, in
the eastorn third of the towmship. Most of the wells have, therefore,
been continued into the shale, which is encountered at depths of 35
to 40 feet. The wells that have found water in the upper few feeb
of the shale yield a hard, not highly mineralized, drinkable water.

‘Wells 35 to 40 feet deop, on sections 23 and 36, yield watcr that
cannot be used for drinking, but is heing used for watering stock
with no reported i1l effcecets. It is improbable that the quality eor
the quantity of water will improve at greater depths. It is better
to prospect for weter in the drift or upper few feet of the shales
rather than to sink wells much below a depth of 75 foet at any point

in the arca.
Township 9, Range 10

Much difficulty has been experienced %n obtaining adeaquate -
supplies of drinkable ground water in many parts of this township.
This condition appears to be due to the rare occurrence of porous
water~-bearing sand beds either in bthe drift, at the contact of the
drift and the bedrock, or in.the underlying bedrock. The glacial drift,
which underlies the whole township, varies irregularly in thickmess
from 20 feet or less in the northwest corner to over 60 fect in the

central and east-central parts of the township. In a small area in the
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southwest corner the unsorted drift is coverecd with glacial outwash
deposits composed largely of stratified sands and gravels. The
areal exﬁent of these deposits is shown on the accompanying moap,
Figure 1. No wells arc recorded as'having been dug in the glaciel
outwash deposits of this area, but adequate supplies of ground water
are being ob%ained at shellow depths in the outwash in the township
to the south, and they will likely prove to be similarly prodqctive
in this township.

Two wells are drawing water from the morcinc in the caste
contral part of the township. On section 25 a well 57 feet deep
tapped a sand bed that yields enough water for 30 head of stocke On
section 24 an 18~foot well draws water from the sandy boulder clay.
Apparéntly, water-bearing sand and gravel pockets occur very sparingly
in the drift of this loecality, as forty-eight dry holes were sunk on
‘section 25 before the sand aquifer was located.

Difficulty has also.been experienced in locating ground
water supplies in the glacial till, which covers the greater part of
the township. Sand or gravel pockets have been tapped on some seétions.
at depths of 15 to 60 feet, and yield supplies of Wate? sufficient for :
16 to 30, and from & few wells, 100, head of stock, The water is
.generally hard and suitable for all farm uses, but from two woclls,
.located on section 16, the water is reported to be too "alkalineﬁ“for
drinking., Other wells, 14 tc 75 feet deep, cbtain water from the
boulder clay. In some places these supplies are only sufficignt
for household use, but other wells serve to water 20 to 35 head of
stock., Dry holes are numerous in the till in many parts, and caréful
prospecting over considerable arcas secems essential to finding an
adequate water éupply.

Four wells are recorded as drawing their wester supplies frd@!
the Bearpaw formation that underlies the glacial drift-throughout the‘
entire township., These wells range in'depth from 28 te TQ feet. The

upper few feet of the shale yield a large sﬁpply of drinkeble water  in
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the 5l-foot well on secﬁion 11. It is also possible that at loast

o part of this water comes from the contact of the shale and the
till. All other wells that have penetrated the shale yield water
£hat is generally too highly mincralized to be drinkable, ond one
well yielded wnter that proved to be harmful to stock. On mony
sections, efforts to find water in the shale have becn fruitless,

On section 25 holes have been drilled to depths of 510 and 800 feet
without obtaining any water. Drilling to such depths is not advisablo,
and it seems questionable if woter suitable for any farm usc will be
found at depths greater than 15 to 25 feet below the point in the
well at which the dark grey shalcs are penetrated. Should the
village of Aneroid consider increasing its present wator supply,
extensive prospecting, within 60 to 75 feet of the surface, is

advised rather than deep drilling,
Township 9, Range 11

The Recent deposits of sands and silts that floor the
velley of Notukeu creek And the glacial till covering the rest of the
township, are the chief sources of ground water, Several shallow
seepage wells have been dug close to the creek and give small supplies
of water. ©Six other wells in the wvalley in sections 17, 19, 20, and
2l, varying in depth from 12 to 35 feet, tap what appears to be a
feirly conbinuous sand aquifer, that 1lies at an elevation cof
about 2,430 fcet above sea~level. The well on section 17 supplies
only enough water for household use, but the other wells yield supplies
adoquate for 15 to 50 or morc head of stock. Two of these wells
located on the SW. %, section 19, supply the village of Ponteix, The
water is of good quality except that derived from the well on the NW. =,
section 20, which is too "alkaline" for drinking. This sand aquifer
probably continues down the valley, but along the stream banks in
section 27, 28, 32, and 33, the shales of the Bearpaw formation are

exposed. Seepages from these exposures probably contain appreciable
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gquontities of dissolved mineral snlts, and this would affect the .
quelity of the water from the Rocent deposits.

A narrow belt of glacial outwash sands and gravels
extends through the northeast corner of section 1, and diagonally
across section 12. No wells have been dug into these deposits, but
supplies of groﬁnd woter probably can be obtained from them 2t
depths of 25 feet or less.

Sand and gravel pockets arc scattered through the boulder
clay that covers the remaining parts of the towaship, and some of
these pockets have been tapped by wells 16 to 60 fouet deepe The
yield of water from these wells is, generally, sufficient for 20 to
50 head of stock. Most of the water is hard and of good quality,
but the water from a well on section 25, and from another on the
SW} %, section 36, is too highly mineranlized to be used for drinking.,
In placcs where only boulder clay is encounterced the water supplies
obtained arc¢ smell. It is probable that careful prospecting in the
vieinity of these wells will find more productive sand pdckcts inter-
spersed through the clay.

Several wells have penetrated the Beorpaw formation, which
underlies the entire township, but this formetion cannot be considercd
o good source of ground water in this locality. Water has been
obtained in wells ranging in depth from 14 to 70 feet, but supplies
are either very small or the water is unfit for use owing to the
excecssive amounts of sulphate salts that are present in sclution.
Dry holes have been drilled from.fé to 475 feet deep in various
places, When seeking ground water supplies in this township, well
digging should be discontinued when the Bearpaw shales or soapstone
are reached, and further tests should be made in the drift. The drift
vafies considerably in thickness in different parts of the township,
the Bearpaw formation being found at depths of 20 feet or less jn the
northern sections, and at gradually increasing depths to the south;

along the southern boundary the depths to the shale are 60 to0"80 feets
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The ground water supplies of the township are being
derived from the Reccnt deposits in the wvalley éf Notukeu creek,
from the glacial drift, and from the underlying Bearpaw formeticn,

Two wells are recorded as having becn dug inte the Recent
deposits in the valley flat of the creek, On secction 27 a good
supply of water is obtained from a sand bed at & depth ol 10 feot.

On section 25 a 12-foot well produces a small supply of water os
seepage from the creek., Water~-bearing sand beds probably do not
extend continuously through the sandy silts of the Recont deposits,
but should be sufficiently numerous to assure the finding of water
at most places in the valley,

The glacial till or boulder clay underlies the Recent
deposits, and blankets the remainder of the area. The till has becn
tested as a source of ground water in nearly every section of the
township. Sand and gravel pockets are scattered irregularly through
the boulder cley at depths of 12 to 45 feet, The water obtnined is
generally of good quality, but in places the councentration of
dissolved mineral salts is excessive, From four wells the weber is
rcported as being unfit for drinking, and from cne well unfit even
for watering stock. On account of the variations in size of the
individual porous beds, the yields to be expected from point to point
vary considerably. A fow of the evxisting wells produce only enough
woter fer houschold use, but as a rule .adequate supplies for 10 te 40 o
or more head of stock are obtainoble, Small supplies have boen found
in the boulder clay in a few wells, but the wnber is generally of
poor quality. Deep hcles have been drilled in some sections, but no
water was found, and further deep drilling should not he attempted.
An adequote wnter supply should be obtainable from the glacial drift
on nearly every section, although several test-holes may be necessary

before an aguifer is located,
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The glacial drift ncwhere exceeds 50 fect in thickness,
and in most places is less than 256 feet thick, Thc 45-foot well
on the SW, %, scction 30, and the 35-foct well on the NE. %,
section 32, are believed to obtain their moderntely large supplies
from the contact of the drift and the bedrock. The water from the
first-mentioned well is suitable for all farm requirements, but the
other well yields a wober that is unfit even for stocke

Wells have been dug intoc the Bearpaw shale, which underlies
the entire township, and most of these wells have found water supplics.
These wells are scattered over the area and do not appear to be tap-
ping any continuous aquifer, but rather obtain water that has eolleeted
in the weathered upper part of the shale., The weter is hard, "alkaline",
and usuelly undrinkeble, ond from four of the wells is considered %o
be unfit for any farm use. It has not been determined whether the
l4-foot well on secticn 10 derives its supply from sand beds in the
gleeial drift at the contact, or from the bedrock. It yiclds
sufficient water for 80 head of stock, but supplies such as this are
not to be expected from the Bearpaw shale in most places.

Sinking wells below the upper few feet of the shale is
net advisable,s One well was drilled nearly 400 fect into the shale
on section 6 without obtaining any water, and similar conditions were
found in the 70-foot woll on section 10, and the 313-foot well on
section 22, If no water is obtained after the upper 10 tc 15 feet of
the shale is penctrated, residents are better ndvised to cemse digginé
- and continue to search at n new site. Nowhere in the township is it

considered advisable tu sink wells deeper than 50 fect.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF AUVERGNE, NO. 76, SASKATCLRVAN.

Township | 7, 7| 7] 8] 8 8/ 9| of 9| Tatal No.
| 1in muni-
West of 3rd meridicn Renge 10,11/12110) 11112} 10)11 12 | cipality |
! oo e --__i____.__.” ...__{
Total No. of Wells in Township 48;18,34- 29142139 160,-- 3-1 441 —*!
No. of wells in bedrock 1]10{21] 2]15| 7 90*1%_13_5 167 _ﬂil
No. of wells in glacial drift 43| 7|18 |27 27|32] 70|19/25 261 !
No. of wells in alluvium | fl~i 110 O! 0 O; Cl 61 2 13 ;
Permenency of Water Supply 7 . A I A |
Mo, with permanent supply 47116128 28|42§58 50{ 30131 310
Hoe. with intermittegt supply 011 OJ 1‘1 0 1! 0_2[ 2 ' 7
No, dry holes 1{1) 60l 0oj o110l 3/ 31 124
Types of Wells ‘ | { T ,
No. of flowing artesian wells 6.6 0 C O} 0, 0 070 0
No. of non-flowing artesisn wells | 31 1| 1] 9/ 1. 2| 8 4| 6 85
Ho. of non-artesian wells sal16|2720(a1l37 a2|26l27 | 282
Quality of Weter
No. with hard water 34!17/26|19/34|87| 43|26/28 | 26%
Yo. with soft water 13 0 2|18 8] 2! 7 o' 51 50 |
Ne. with salty water 0 o ol o] ol of o] o[ @ 0
No, with "alkaline" water 12, g 9511;21;14; 33! 35317 141
Depth of Wells % ' f : ; - g :
Yo. from O to 50 feet doep a2l 9i2 }22'36 35| 91, 25| 51 | 816
| IR T I N
No. from 51 to 100 feet deep | 6| 8i 7 71 4 4! 59l 6l 31 86 .
Ho. from 101 to 150 feet deep tel 1) 1] 0 1I"ol 20/ 0! _c';'*m.'z'g Y
o, from 151 bo 200 feut doep 0, 0 1; 0 —'~O—Af~?{:0..__i 6 i
Yo. from 201 to 500 feets deep Cli-gl_,omq_oé_?_f.. 3_.2" 2 ? | 7 E :
¥o. from 501 to 1,000 feet deep roy o/ oi o a% o 3 ol o 5 |
o, over 1,000 feot deop o ol o o 0: o ?}N()"o 0
How the Tater is Used : ‘ C
Woe usable for domestic purposes iSSllO 27120 Zdl 34, "7§"/‘; 21 ! 220
Yo. not usable for domestic purposes (12' 7) 1| 9 l4i 5 j( ‘-:8.’“12 , ek ;
No. usable for stock 4515|2829, 39 5 '0' 25! 31! 31‘ 280 |
Ne. not usable for sbock L2l 4] o rs‘ 5 0] 25 1) 21 87
Sufficiency of Water Supply i ; —T
No. sufficient for domestic needs 4716 28€2‘7 41 37: 40y 30; 31 : 306
No. insufficient for domestic needs |o| 1| 0] 2| 1] 2 fﬁzl_z ! 11 l
No. sufficient for stock needs 2312(18121|3032 36/a1 27| 220 !
No. insufficient for stock necds 24.’-:’ 510 8i12 7' 14 I 11; 6 ! 97 :




ANALYSES AND QUALITY OF WATER

Gonoral Statoment.

Semples of water from representative wells in surface
deposits and bedrock wore taeken for analyses., Except as
othorwise statod in the table of analyses the samples wore
analysed in the laboratory of tho Borings Division of tho
Goological Survey by thce usual stendard mothods. The
quantities of the following constituents were determined;
totel dissolved mineral solids, calcium oxide, magnesium
oxide, sodium oxidec by difference, sulphate, chloride, and
alkalinity. The alkalinity referred to here is the calcium
carbonate equivalent of all acid used in neutralizing the
carbonates of sodium, calcium, and magnesiume. The resul?s of
the analyses arec given in parts per million--that is, parts
by weight of the constituonts in 1,000,000 parts of water;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million. The samples were
not exemined for bacteria, and thus a water that may be
termed suiteble for use on the basis of its mineral salt
content might be condemned on account of its bacteria content.
Waters that are high in bacteria content heve usually been

polluted by surface waters,

Total Dissolved Mineral Solids

The term "total dissolved mineral solids" as here
used refers to the residue remaining when a sample of water
is evaporated to dryness. It is generally considered that
waters that have less than 1,000 parts per million of dissolved
golids are suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded, Nearly all waters
that contain more than 1;000 ports por million of total solids

have a tasto due to the dissolved mineral matter. Residents



accustomed to the waters may use those that have much more
than 1,000 parts per million of dissolved solids without any
merked inconvenience, although most persons not used to highly
mineraiized water would find such waters highly objectionable,

Mineral Substances Present

Calcium and Magnesium

The calcium (Ca) and magnesium (Mg) content of water

is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium and magnesium saltS.impart
hardness to water. The magnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSO,), and they
are more detrimental to health than the lime or calcium saltse
The calcium salts have no laxative or other deleterious
effects, The scale found on the inside of steam boilders and
tea~kettles is formed from these mineral salts,
Sodium

The salts of sodium are next in importance to those
of calcium and magnesium, Of these, sodium sulphate (Glauber's
salt, NayS0,) is usuelly in excess of sodium chloride (common
salt, NaCl), These sodium salts are dissolved from rocks and
soils, When there is a large amount of sodium sulphate present
the water is laxetive and unfit for domestic use., Sodium

carbonate (Na COS) "black alkali®, sodium sulphate "white

2

elkali", and sodium chloride are injurious to vegetation,
Sulphates

Sulphates (S04) are one of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, megnesium sulphate, and caloium sulphate (CaSO4).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

Chlorides are cammon constituents of all natural water
and are dissolved in small quantities from rocks, They usually
occur as sodium chloride and if the quantity of salt is much
over 400 parts per million the water hos a brackish taste,

Iron

Iron (Fe) is dissolved from many rocks and the surface
&eposits derived from them, and also from well casings, water
pipes, and other fixtures, More than 0,1 part per million :
of iron in solution will settle as a red precipitate upon
exposure to the air, A water that contains a considerable
amount of iron will stain porcelain, enemelled ware, and
clothing that is washed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost campletely removed by aeration and filtration
of the water,

Hardness

Calcium and magnesium salts impart hardness to water,
Hardness of water is commonly recognized by its soap-destroying
powers as shown by the difficulty of obtaining lather with soape.
The total hardness of a water is the hardness.of the water in
its original state, Total hardness is divided into "permenent
hardness" and "temporary hardness". Permanent hardness is the
hardness of the water remaining after the sample has been boiled
and it represents thc amount of mineral salts that cannot be
removed by boiling. Temporory hardrness is the difference
between the total hardness and the permanent hardness and
ropresents the amount of mineral salts that can be removed by
boiling. Temporary hardness is due mainly to the bicarbonates of
caleium and magnesium and iron, and permanent hardness to the sulphates,

and chlorides of calcium and magnesium, The permanent hardness



can be partly eliminated by adding simple chemical softeners
such as ammonis or sodium carbonate, or many prepared softeners,
Woter that contains a large amount of sodium oarbonate and
smali emounts of calcium end magnesium salts ie& soft, but if
the ocalcium and megnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
parts per million or more is usually classed as excessively
hard. Many of the Saskatchewan water samples have a total
hardness greatly in excess of 300 parts per million; when’the
total hardness exceeded 3,000 parts per million no exact
hardness determination was made, Also no determination for
temporary hardness was made on waters having a totel hardness
less than 50 parts per million, As the determinations of the
soap Bardness in somé cases were made after the samples had
been stored for some time, the temporary hardness of some of
the waters as they come from the wells probably is higher than

that given in the table of analyses.
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Water from the Unconsolidated Deposits

No ssmples of ground wabter from the Recent deposits
occurring along the creeks were taken for analysis. Residents
deriving supplies from this source report the water to be hard and
to contain appreciable amounts of dissolved mineral salts of'which
the sulphates of sodium and magnesium are probably in grestest con-
centration, The water is generally drinkable, but in placcs where
the wells have penetrated the underlying shale, or wherc the water
from the Recont depcsits is derived by scepage from outcrops of shale
along the valley sides, a much more highly mincralized and in many
cases undrinkable water is obtained.

Waters from the glacialldeposits show a general similarity
in the mineral salts present in solution, and in the relavive pro-
portions in which they occur. The bouldor clay is considcred to be the
main source of the sulphate salts of sodium (NapSO4), magnesium (MgSOy),
and calcium (CaSOz). In places wherc porous beds occur near to the
surface, and arc not covercd by any appreicable thickness of boulder
clay, a soft or moderately hard, only slightly mineralized water may
bec found. Analysis No, 4 on the accompanying table is of water from o
23-foot well sunk into a gravel bed in the till on the N, %} secs 27,
tp. 9, range 10. Only 740 parts per million of total solids arc
roported as occurring in this water. The total solids are mode up
largely of sulphate salts, although an sppreciable amount of black
"alkali" (No,COg), is also present. This latter salt is probably not
in sufficient concentration to givc any noticeable, tastc to the wn£er,
or to cause any marked cffects if used for wnterimg plants.

The 2l-foot well on the NW. %, sec. 13, tpe. 8, range 11,

.

lake clay, and boulder clay. As is to be eoxpected, a greater concen- i

derives its water (Analysis No. 3), fram a thin sand bed overlain by

trotion of mineral salts is found. This water has a distinctly “alkalinen

taste due to the presecnce of sodium, calcium, and magnesium sulphates in

'
l



-4 E‘

solution, but may not be laxative to persons accustomed to its usc.
Smoll amounts of sodium carbonste and common salt are also roported,
but are not present in sufficient amounts to have harmful effects
on vegetotione

Analysis No. 1 on the table is of water from sand in a
3b=foot well on the NE, %3 secs 35, tpe 7, range 12, and is similar
in character to the woter described obove, It is hard, the hardness
being largely permanent and not removable by boiling tho wetler.

Anelysis No. 5 is of water from a 43-foot woll on seces 8,
tpe 9, range 12, The much greater concentration of total dissolved
solids, 3,700 parts per million, may be atbtributcd to the groeater
thiclmness of boulder clay overlying the aquifer., This well probably
derives its water fran the contact bebween the drift and the Bearpow shale
end o pert of its mineral salt content may coms from the shale,
This wobter is oxceedingly hard; of the 2,500 parts per million of
herdness, 2,400 parts are permanent, Such water carnot be regarded
os sotisfactory for houschold use, It is improbable thet water of
appreciably bebter gquality will be found at the contact throughout
the northern parts of the municipality, although at several points

water from this horizon is used with no reported ill effocts.

Water from the Bedrock

As no woter is being derived from the Ravenscrog formation

in this municipality, the quality of the wnter to be expected can only
be estimated from the quality of the waters obtained from the formation
in other places. Sodium sulphate will probably be present in solution
in the largest amounts, with magnesium and calcium sulphatc in lesser
amounts. Sodium cerbonete is to bo expected in increasing relative
quantities at greater depths, The water will probably be hard, but

the quantity of dissolved mincral salts will not be excessive, and the

water will be of good quality for all farm purposes.



The water from tho spring on sec. 4, tpe 7, range 12,
which is believed to come from sand beds in the Eastend Tormation,
is reported to be soft. Of the salts in solution in this woter
sodium carbonate is probably present in the largest amounts, with
the sulphates occurring next in order of relative concentration.
Water from the lower and more shaly parts of the formation may be
hard, but should be satisfactory for domestic use.

Nearly all the water obtained from the Bearpaw shale is
excessively hard, and has a high dissolved sulphate salt content,
Scdium sulphate is the predominent dissolved salt, and in many
places is present in sufficient concentration to make the water
unfit for use. Magnesium sulphate is also present in amounts large
enough to causc the water to have a decided laxative effect. On a
fow fayrms in the region, water from the upper few feet of the Dearpaw
is not highly mineralized, and can be used in the household., In most
places, however, the water is of very poor quality. Analysis No. 2
in the table is of a sample of water from a well on the S, i) sec. 6,
tpe. 8, range 11, that has penetratcd at least 73 fest of the shale,
This water is not drinkable owing to the very high content of sodium
and magnesium sulphates in solution. Such water also tends to cause
scour among stock, Even greater concentrations of dissolved sulphate
salts and increased omounts of common salt are to be expected at
greater dewths in the shales., So common ie the occurrence of highly
mineralized water from the bedrock over the greater part of the area,
that prospecting in the drift is strongly recommended rather than
drilling into the bedrock in all but the extreme southwest corner of

this municipality.
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