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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF No. 22

SASKATCHEWAN

INTRCDUCTION

Lack of rainfall dur. ig the years 1930 to 1934 over
a large part of the Prairie Provinces brought about 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
begen an extensive study of the problem from the standpoint
of damestic uses and stock raising. During the field season
of 1935 an area of 80,000 square miles, comprising all that
part of Seskatchewan south of the north boundary of towmship
32, was systematically examined, records of approximabely
60,000 wells were obtained, and 720 somples of water were
collected for analyses. The facts 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 ‘ate collected were possible
because the bedrock geology and the Pleistocene deposits
had been studied previously by McLearn, Warren, Rose,
Stansfield, Wickendsn, 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 records. The base maps used were
supplied by the Topographical Surveys Branch of the Department

of the Interior.
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Publication of Results

The essential informetion pertaining to the ground
water conditions is being published in reports, one being lasued
for each municipality. Ccples of thess reports are being sent
to the secrebary treasurcrs of the municipalities and to certain
Proviacinl and Federal Departmente, whero thsy can be consulted
by residents of the municipalities or by other psrsons, or they
may bo obtained by writing direet to the Directer, Burcau of
Economic Geology, Department of Mines, Ottawa. Should anyone
require more debailed information than that contained in tho
reports such cdditional information ag the Geological Survey
possesses can be obtained on application to the director., In
meking such request the appliceant should indicate the exact
location of the orea by giving the quarter section, township,
renge, &nd meridian concerning which furthef information is
écsired.

The reports are written principally for farm
regidents, municipal bodies, and well drillers who are cither
planning o sink new wells or to deepen existing wells.,

Technical terms used in the reports are dafined in the glossary.

How to Use the Roport

Anyone desiring informetion about ground water in

any-particular locality should read first the part dealing

with the municipality as a whole in order to understend moro
fully the part of tho roport-that-deals with the place in
ﬁhich he is interested. AL the same time he‘should study the
two figures accompanying the report. Figure 1 shows the
surface and bedrock geology as related to the gfound water
supply; and Figﬁre 2 shows the relﬁef and the location and

type of water wells. Rselief is shown by lines of equal

elevation called "contours". The elevation above sea-level
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is given on some or all of the contour lines on the figure.

If one intends to sink a well and wishes to fine
the approximete depth to a water-bearing horizon, be must
learn: (1) the elevation of the site, and (2) the probable
élevation of the water-bearing bed. The elevation of the well
site is obtained by marking its position on the map, Figure 2,
ané ostimating its elevation with respect to the two contour
lines between.which it lies and whose elevations are givcn on
the figure. Whers contour 1lines are not shown on the figure,
the clevations of adiacent wells as indicated in the Table of
Well Records accompanying each report can be used. The
approximate elevation of the water-bearing horizon at the well-
site can be obtained from the Table of Well Records by noting
the olevation of the water-bearing horizon in surrounding wells
and by cstimating from these known elevations its clevation at
the well—site.i- If the water-bearing horizon is in bedrock
tho depth to water can be ostimated fairly accurately in this
wzy. 1f the water-bearing horizon is in unconsolidated d eposits
such as gravel, aand, clay, or glacial debris, howover, the
estimated elevation is less reli#ble, bocauss the water-bearing
horizon may be inclined, or may bev in lenses or in sand beds
which may lie at various horizons and may be of small lateral
extent. In calculating the depth to water, care should be taken
that the water-bearing horizons selccted from the Table of Well
Records bc all in the same goological horizon either in the

glacial drift or in the bedrock. From the data in the Table

L If the well-site is near the odge of the municipality,
the map and report dealing with the adjoining
municipality should be consulted in order to obtain the
necded information about nearbvy wells.
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of Well Records it is also possible to form some idea of the
quality snd quantity of the water likely to be found in the

proposed well.



GLOSSARY OF TERHS USED

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

Alluvium. Deposits of earth, clay, silt, sand,

gravel, and other material on the flood-plains of modern streams
and in lake beds.

Aquifer or Water-bearing Horizon. A water-bearing

bed, lens, or pocket in unconsolidated deposits or in bedrock.

Buried pre-Glacial Stream Channels. A channel

carved into the bedrock by a stream before the advance 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 agencies.

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

Coal Seam. The same as a coal bed. A devosit of
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-#8hecet. The great ice-sheet that

covered most of the surface of Canada many thousands of years

ago.
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Escafnmﬁnte A oiiff or o rclatively steep slope
separating level or gently sloping areas.

Flood-plain. 4 flat port in o river valley
ordinarily above water bubt coverod by water when the tiver is
in flood.

Glacicl Drift. The loose, uncongolideted surface

deposits of send, gravel, ond clay, or a mixbure of these,
that were doposited by the con .‘nental ice~sheet. Clay
containing boulders forms part of the drift and is referred
to as glacial till or boulder clay. The glacial drift
occurs in several forms:

(1) Ground Moraine. A boulder clay or till plain

(includoe 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 ot

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

(3) @lacial Outwash. Sand and gravel plaine or

deltas formed by streams that issued from the continental
ice~shect.,

(4) Glacial Leke Depcsits. Sand and clay plains

formed in glacial lakes during the retreat of the ice-shset.

Ground Water. Sub-gsurface water, or water that

occurs below the surface of the land.

Hydrostatic Pressurs. The pressure that causes

water in a well to rise above the point at which it is struck.

Imporvious or Impermeable., Boeds, such as fine clays

or shale, are considered o be impervious or impermeable when
they do not permit of the perceptible passage or movement of

the ground water.



Porvious or Permoable. Beds are pervicus when

they permit of the perceptible passage or movement of ground
woter, as for exemple porous sands, gravel, and sandstone,

Pre-Glacial and Surface. The surface of the land

before it was covered by the continental ice-sheet.

Recent Deposits. Deposits thot hove been laid down

by the agencies of water and wind since the disappearance cof
the continental ice-sheet.

Unconsolidated Deposits. The mantle or covering

of alluvium and glacial drift oonsistihg of loose sand,
gravel, ¢lay, and boulders that overlie the bedrock.

Weter Table. The upper limit of the port of the
ground wholly saturéted with water. This may be very near
the surface or many feet below it.

Wells., Holes sunk into the earth so a5 to reach o
supply of water. When no wabter is obtained thoy are referred
to as dry holes. Wells in which water is e§countered arc of
three classes.

(1) Wells iﬁ whicb the water is under sufficient
pressure to flow above the surface of the ground. Thesc are

called Flowing Artesian Wells.

(2) Wells in which the water is under presgure but

dces not rise to the surface. These wells are called Non-

Flowing Artesian Wells,
{

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

the water table. These wells are called Non-Artesian Wells.
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NAMES AND DESCRIPTICNS OF GEOLOGICAL FORMATIONS, REFERRED
TO0 IN THESE REPCRTS

Wood Mountain Formafimaf The éame given to a2 series
of gravel and sond beds which have o maximum thickﬁess of 50
feet, and which occur as isolated patches on the higher perts
of Wood mountein. This is the youngest bedrosk formation and,
where present, overlies the Ravenserag formation.

Cypress Hills Formetion. The neme given to a serics

of conglomerates and sand bedswhiokh occur. in the scuthwest
corner of Saskatchewan, and reste upon the Ravenscrag or older
formetions. The formation is 30 to 125 feet thick.

Ravenscrag Formation. The name given to a thick

series of lighb-coloured sandstones and shales combeining ons
" or more thick lignite cosl seams. This formstion is 500 to
1,000 feet thick, and covers a large part of southern
Saskatchewan. The principal ;oalAdeposits of the province
occur in this Formation.

Whitemud Formetion. 'he name given to a series of

white, grey, and buff coloured clays and sands. The formation
is 10 to 75 feet thick. At its base this formation grades .
in places into coafse, limy sand beds having a maximum thick-

ness of 407feet.

Fagtend Formaetion. The name given to & series of

fine-grained sands and silts. It has been éacognizod at
various localities over the southern part of the province,
from the Alberta boundsry-east to the escarpment of Missouri
coteau, < The thickness of the formation seldom exceeds

40 feot. |

Bearpew Formation. The Bearpaw consists mostly of

* incoherent dark grey to dark brcwnish grey, partly bentonitic

shales, weathering light grey., or, in places where much iron
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is present, buff. Beds of sand occur in places in the

lower part of the formation. It forms the uppermost bedrock
formation ovor much of westorn and southwestern Saskatchewan
ond has o moximum thickness of 700 feet or somewhat more.

Belly River Formation. The Belly River comsists

nogtly of non-morine sand, shele, and coal, and underlies
the Bearpow in the western part of the arca. It passes
easbward and northsastward into marine shale. The principal
area of trangition is in the western half of the afea whero
the Belly River is mostly thinner than it is to the west

ond includes marine zonesg. In the southwestern corner of the
area it has a thickness of several‘hundred feet.

Marine Shale Serics. This series of beds consists

of dark grey to dark brownish grey, plastic shales, and
underlies the cembrzl and northeastern parts of Saskatchewen.
It includes beds equivalent to the Bearpew, Belly River, and

older formations that uwaderlie the wesbtern part of the area.
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° WATER-BEARING HORIZONS OF THE MUNICIPALITY

Rural municipality No. 22 occupies an area of approx-
imately 309 square miles in the oxtreme southwestern corner of
Saskatchewan. The International Boundary forms the southern
border, and the Saskatchewan-Alberta interprovincial boundary
(the Fourth moridian) forms the western border, of the area.
The municipality consists of six full townships and three
fractional townships, described as tps. 1, 2, and 3, ranges 28,
29, and 30, W. 3rd mer. The fractional townships occur in
range 30, adjacent to the Fou-Sh meridian.

The greater part of the area consists of range land,
the farming community being confined almost entirely to
township 3, range 28, and townships 2 and 3, range 29. The
small village of Govenloclk, situated in sec. 23, tp. 3, range
29, on the Lethbridge-Weyburn line of the Canadian Pacifiec
roilway, is the sole trading centre in the area., Therec is
a railway siding at Altawon near the interprovincial boundary,
west of Govenlock.

As the area has not been topographically mapped, it
has not been possible to indicate the relief by contour line
on Figure 2 of the accompanying map., The elevations quoted in
the report were determined by aneroid barometer readings, and
during the course of this investigation were checked where
possible by reference to railway and boundary survey bench-
marks. As fairly large discr.pancies in the barometric
readings are bound to occur, the elevations must be regarded
as only approximate.

The municipality consists for the most part of
unduleting to gently rolling prairie land, the surface of
which rises in a northerly direction from an average elevation

of about 2,800 feet above sea-level at the International Boundary,
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to elevations of between 3,050 feet and 3,150 feet in the
northern parts. Drainage of tho arca is to the southeast
through Lodge creek. This stream enters the municipality
near the northwestern corncr and flows diagonally through the
central part of the arca, to cross the International Boundary
in sec. 5, tp. 1, range 28. Middle creck enters the munici-
pality from the north, and fl.ws southward to join Lodge
creek in the central part of the area. Other amnll tributaries
serve as feeders to the main sbream in the southwestern part.
On the eastern side of the area drainage is to the east, and
southeast, through Woodpilc creek and other small tributaries
of Battle creek,

Although all strcams within the muniecipality are
intermittent, Lodge creek and Middle creck usually flow wntil
midsummer. Dams constructed in these channels and in the
small tributaries contribute most of the water for stock use,
and at several points for moderate irrigation. The cost of
these dams is relatively smnll as most of the streams have a
low gradient and flow through coulées that form natural sites
for the construction of rcservoirs. The subsoil in most places
is nearly impervious, so the greatcst loss from these surface

water supplies is through sur ‘ace evaporation.
Water-bearing Horizons in the Unconsolidated Deposits

The unconsolidated deposits consist of Recent sands
and silts in the stream channels and the coulée bottoms, and
of a thick mantle of glacial drift overlying the bedrock
throughout the remainder of the area. The glacial drift was
deposited by a great continental ice-sheet that moved in a
generally southwesterly direction, over the province of
Sasketchewan, meny thousands of years ago. As the icc~sheet

retreated to the north, due to the melting of its southern
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margin, it left an accumulation of boulder clays known as
glacial till distributed unovonly over the old bedrock land
surface., Two small arcas of glacial moraine, charactorized
by small irregular hills and undrained depressions, occur in
the midewestern part of tho arca in sces. 19, 20, and 21,

tp. 2, rango 30, and in the northwestern corner in secs. 32,
33, and 34, tp. 3, range 30. Thesc moraines are thought to
have been formed at tho placcs whore tho ice front remained
stationary for a considerable period of time during its
retrect. Waters issuing from the melting ico gathered in
depressions to form lakes, into which were washed fino
sediments from the adjoining uplands. The presonce of onec

of these now oxtinet lakos is indicatod by a layer of compact,
light bluish grey lake clays, covering an arca of about 3,850
acres at the junction of Lodge and Middle crecks in the central
part of the area,

The stream channcls have been developed sincc the
removal of the ice-sheet from the area. Flood waters of Lodge
creek and Middle creck depositod extensive flats of alluvium
in the bottoms of the valleys. The materials forming these
flats consist essentially of clays, silts, and finc sands
interbedded in places with irregular pockets of coarscr sands
and gravels.

Although surface waters contribute most of the stock
water supplies throughout thc range land, and at many points
in the farming community, ground waters in the unconsolidated
Recent and glacial drift deposits arc also beilng used, or
remain as o potential source of water supply.

Wells sunk in the Recent stream deposits in the
bottoms of the small coulées are seldom over 20 feet deep.
The water-bearing beds usually consist of sand or gravel

overlain by 5 to 10 fect of clay. Those water supplles arec
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not overywhere present and it is advisable to sink test holcs
to locatc water-boaring sand or gravel beds. Uhere oncountered,
the woter is usually of good quality and is quite suitable for
domestic use. The yield from these aquifers is variable. Thosoe
buried under soveral feot of impervious clays losc vory littloe
water by surface cvaporation, and if tho aquifer is scaled at
its lower end by clays the water cannot escape by underground
flow. The volumec of water contained in the aquifer depends
chiefly upon the porosity and extent of the porous beds.

The yield and qualiby of the waters obtained from the
flood-plain deposits in Lodge Crcck and Middle Creek valleys
are also variable. Wells sunk in these deposits and cncounter=-
ing only clays and silts seldom yield more than sufficiocnt
water for domestic use. The water is hard and usually contains
appreciable amounts of tho mineral salts in solubion. Sand and
gravel beds, encountered at some places bcelow the finor
sediments, generally yield small to moderate supplices of drink-
able water. Thesc supplics occur at depths not excecding 30
feet from the surface.

The lake clays that occur in the viecinity of the forks
of Lodge creek and Middle creek are probably too impervious to
form reservoirs for ground water accumulation. The clays are,
however, in same places underlain by, or interbedded with,
water-bearing sands. Thesc aquifers are tapped by shallow
wells in secs. 3 and 4, tp. 2, range 29, Tho sand beds are
not everywhere present, however, as several dry holes have
also becn sunk in this locality.

Wells sunk in the till~covered areas obbtain water
from isolated sand and gravel pockets that ocecur interspersed
at irregular intervals through the upper 20 feet of the till.
Such wells'are confined to the farming community in township 3,

range 28, and townships 2 and 3, range 29. The supplies
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obtained vary as to quality and quantity. Very few large
yiclds arc reported from this type of doposit, although
individual wolls usually supply sufficiont water for houso=
hold usc and for a fow hoad of stock. Where cncounterell,
tho drift wators arc invariably hard and at many placc; thoy
contain noticoable amounts of tho mincral salts in solution.
The stock wator dupplics arc in most placcs supplomentod by
surface waters colleccted in roscrvoirs or bchind daris.

Owing to the crratic distribution of the porous sand
and gravel pockots their location can be found only by sinking
test holes to a suitable dopth., Wells sunk in the surface
depressions betwecon hills or at tho bascs of stcep slopes are
usually in a morec favourablc location than those sunk on the
ridges or level plains.

Littlc more than merc scepages of highly mineralized
water can bo expected from wells cncountering only clay, unless
the well is situated beside a rescrvoir from which water may bo
derived,

As fow deop wells have as yet boon sunk in tho munick-
pality, tho ground wator conditions oxisting in the lower part
of the glacial drift rcmain unknown. Sand and gravel bods that
occur at the base of the drift form an extensive watcr-bearing
horizon in the municipality to the north and northwost.

Similar beds may continuc southward into this municipality.
They cannot bo expceted to form a continuous horizon, however,
although they may occur in isolated localitics, particularly
in the northern townships. The depth of this potential water-
bearing horizon is not known, but it is probably less than

100 feet throughout most of the area.
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Water=beoring Horizons in the Bodrock

Two bedrock formations, known as tﬁo Bearpaw and Belly
Rivor formations, arc thought to immediatcly underlic the glacial
drift in tho municipalitys Tho uppor or Bearpaw formation occurs
throughout most of the arca with the possiblec oxcoption of the
southwestorn part whorc it is thousht to have boon romoved by
crosion prior to tho deposition of the glacial drift. In this
part of tho arca, ineluding scvoral scctions in the southwestern
corner of township 1, rango 29, and slightly more than the
southwestern half of township 1, range 30, the Belly River form-
ation forms the bedrock below the glacial drift. This formation
underlios the Bearpaw throughout the rest of the municipality.

The Bearpaw formation consists of dark grey clay shales,
intorbedded at irrecgular intervals by bands of hard ironstone,
and occasionally finc sandstonc. Whore oncountored in wells it
is known locally as "soapstone. This formation is rcadily
distinguished in drilling from the ovorlying drift deposits by
the abscence of pebbles, by the more soapy feel to the touch when
wet, and by the small, roughly cubical fragments into which it
breaks upon drying. |

The bodrock formations arc beliceved to dip gradually
and uniformly toward the northeoast at the rate of about 18 feet
to the mile. As the land sur’icc also riscs toward the north-
cast, therc is a corrcsponding thickoning of the Bearpaw
formation in this direction to a maximum thickness of about 500
foet in the northwostcern corncr of the arca. This estimation
is based upon the log of a deoep well drilled at the village of
Senate, in scc, 3, tp. 4, ronge 28, loss than a mile north of
this municipality. The lowcr 500 feot of the Bearpaw formation
is not known to be water-bearing in this part of the province,
as it contains very few beds sufficicntly porous to allow for

ground water accumulation.
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Tho Belly River formation underlying the Bearpaw is
more likely to contain pround wator supplics. This formation
is composcd essontially of alternating beds of light to dark
grey shalcs, medium~ to finc~grained grey sandstonces, and
scvernl scams of lignitc coal., In the Scmate well a scam of
coal, in what is thought to be the top of this formation, was
cncountered at a depth of 590 feet., Drilling was continued
to a depth of 635 foct, but no water was obtained.

Mnothor woll was drilled in this formation ncar the
International Boundary, about 3 miles cast of this municipality.
Two water-bearing horizons woro oncounterod ot this location at
dopths of 240 and 6535 feoct. ..3 this well was drilled for oil,
the yield and quality of the wator obtained was not determined.
No othor wells arc known to have been sunk to this formation
in tho municipality or in the vicinity, so that no prediction
can be made as to dopths at which water may occur.

Residents in the northern part of the area arc advised
to confinc thoir scarch for ground water supplics to the shallow
unconsolidated deposits, rather than undergo the expensc of
drilling deop wells for the uncortain produetion in the Bolly
River formation. In the ccantral part of the municipality it
is possible that water will bc found at depths of less than
300 fect, and at corrcspondingly lesser depths towards the
southwest cornor. Sinking wells into the bedrock is an
ocxpensive procedure at best, but the drilling or boring of a
communibty test well in the contral or southern parts sccems a
worth-while wndertaking, to prove or disprove the Belly River

formation in this area as a sourcc of water for stock.
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GROUND WATER CONDITIONS BY TCOWNSHIP

Township 1, Ronge 28

This township is an ﬁndulating to gonbly rolling
prairioc land. Tho western part of the area drains southward
%hrough Lodgo crecek and its tribubatios, and the castorn half
15 dkainod to the southeast through tributarios of Woodpile
creck.,

No wellk have been sunk in tho township, as it is
devoted entirely to grazing. Water for range stotk is dbtained
from the creeks and by constructing dams in the couldos. Although
only the surfacc waters arc boing used, the unconsolidated siream
and glacial drift deposits arc also cxpected to contain small to
moderatc supplies of ground water at isolated points, The Recent
stream deposits that occur in the valley bottoms arc probably the
best potential sourcc of thesc ground water supplies.

Lodge creck and its north branch occupy wide valleys
with gently sloping sides, the bottoms of which are floored with
flood~plain deposits consisting mostly of clays, silts, and
. fine sands, The fine sands and silts may be water bearing in
some places. The stream deposits arc not expected to cxceed
25 feet in thickness, and are, no doubt, much thinner in some
of the smaller stream channels. Waters from this source arc
usually charged with a relatively high concentration of mineral
salts,

Surface deposits throughout the rest of the township
consist of boulder clay through which are intersporsed a few
isolated pockets of more porous sand and gravels. Little if
any water can be expected from the boulder clay. Wells sunk
to sand and gravel beds may strike water in some parts of the
township. These water supplics: usually occur at shallow

dopths of 25 feet or less, particularly along the bases of
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slopes and in depressions. They may, however; be rclatively
scarco or absent in many scetions of this township.

The glacial drift is thought to bo immediatoly
undorlain by the impervious marine shales of the Boarpaw
formations Tho thickness of the ovorlying drift deposits no
doubt vary, but depths to the shdlcs arc not sxpectod to
exceed 60 feet at any point, as indicated by the numerdus
exposures of the shalc at the surface in Woodpilec couldo,
about o mile east of this township. Although it is improbable
that suitable water supplics occur in the Bearpaw formation,
porous sands and sandy shales of the underlying Belly River
beds may be water bearing. Dopths to this formation are not
known, but are probably not greater than 100 feet in the wvalley
of Lodge creck, in the southw.stern corner of the arca., In
the northeastern corncr, however, the Belly River-Bearpow
contact may occur at depths of 200 foet or more, owing to o
probable northeasterly dip of the bedrock formation and to the
rise in surface elevations of 100 to 150 feet toward that part
of the area. No predictions can bo made, however, as to the
quality of the water to be oxpoected, or as to the depth at which

the water-bearing beds may occur within the formation.
Township 1, Range 29

The land surfacc of this township is gently rolling to
undulating, with an average surfoce clevation of about 2,825
feet above sea~level, The area is drained to the southeast by
Lodge creek and several small tributaries.

Stream deposits are possibly the best potential source
of ground water supply. As most of the streams flow through
fairly wide valleys with a low gradient, their deposits consist
largely of silts and finc sands. Thoese sediments may be

underlain in some places by more porous sond and gravels washed
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down from the valley sides or carried in by flood waters of
the smaller strcams. A 12«foot woll, located at the customs
house, in section 12 yields o small supply.

As no records of any othor wells having beon sunk
in this township werc obtained, little is known as to the
ground water conditions oxisting in othor parts of tho arca.

Awoy from the valley bottoms the surface deposits
throughout the township consist of the blwe-grey boulder clay,
in which may be interspersed a few irregular pockets of well-
sorted sands and gravels. Suitable water supplies arc not
expected to occur in the boulder clay, but the sand and gravel
pockets may in some places be water bearing., Where cncountered
in the northern part of the municipality, these water supplies
are confined mostly to the upper 20 fect of the glacial drift.
They arc not expected to occur at groater depths in this town-
§hip, and may be non-water benring or even absent in many
sections. The thickness of the glacial drift is not lkmown,
but it probably does not exceed 60 feet throughout most of the
area, and may be much thinner in the valleys.

The impervious shales of the Bearpaw formation underlie
the glacial drift throughout the township, with the possible
exception of the southwestern corner of the area wherc the
drift may be underlain by the Belly River formation. No water
can be expected from wells synk in the Bearpaw shales. The
Belly River formation probably occurs at a depth of about 200
feet in the northern part of the area, and at shallower depths
toward the south. The beds comprising this formation are
considered to be sufficiently porous to be water bearing. It
may be necessary to put wells down several hundred feet in the
formation, however, beforc a water-bearing horizon is encountered.

The quality of water to be expected has not been determined.
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Township 1, Range 30

This froctional towmship lies adjacent on the cast
to the Fourth meridian and consists of approximately 33 square
miles of range latid, The ground surface is nearly level to
undulating, and siopes south and dbutheastward from an olovation
of sbout 2,930 feot above sea-level in the northwestorn part,
to an average elevation 8f about 2,B1B feet along the southern
and sastern botders. Tho area is Q¥sined by several small
tributaries of Lodge oreck. Dams éonstructed across these
creeks, and in coulées, could be used to conserve surfaco
run~off for watering range stock.

The ground water rcsources of the township arc
unknown, as no information was available of any wells having
been sunk within the area, or in the immediate vicinity.

Recent sand and gravel beds that occur in the bottoms
of the stream channels arc considered to be the best potential
source of water supply in the unconsolidated deposits. There
these porous sediments occur they are thought to be comparatively
thin, and overlie the glacial till that forms the surface
deposits throughout the romainder of the area. They may have
a sufficient thickness at meny points, however, to ensurc that
wells dug into them will yield an adequate supply of drinking
water, but large yields from them cannot be expected.

The glacial drift consists mostly of blue-groy boulder'
clay and silts. Wells sunk to tap sand and gravel pockets,
which occur in the upper 20 feet of the drift in the central
and northern parts of the municipality, produce variable yields
of water, most yields being inadequate for farm requirements.
These waters contain mincral salts in solution, but arc being
used for drinking., Similar water supplies may occur at shallow

depths in the glacial drift in some parts of this township,
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particularly in depressions where greater accumulations of
porous sediments arec generally found. Wells encounmtering
only boulder cldy cennot be sxpetted to yield water, unless
they arc located beside dams or similar surfacec weber supplies
and derive their supply by seepage.

The non-water boaring Bearpaw formation is thought to
immediately underlie the glacial drift in slightly lecss than
the northeastern half of the area. The Belly River formetion
occurs below the Bearpaw and underlies the drift deposits in
the southwestern half of the township.

The latter formation is probably water bearing,
although no prediction can be made as to depths of wells
necessary to reach productive horizons, Persons contomplating
drilling wells in this formation are advised to read the
earlier section of this report, dealing with the bedrock of the

municipality as a whole.
Township 2, Range 28

This township consists of nearly level to undulating
prairie land, the surfacc of which lies at an average elevation
of about 3,000 feet above sea-level, A few, small intermittent
streams occur along the eastern and southern borders and join
Woodpile creek. A small tributary of Lodge creek drains the
southwest . cormer. These stream channels carry water only
during flood periods.,

As the greater part of the township forms a community
grazing lease, such ground water resources as exist arc almost
entirely undeveloped; Two shallow wells are reported to have
been put down on the eastern side of the area. At secveral
points in the arca dams comstructed in the couldes would
undoubtedly conserve sufficient water for range stock for

considerable periods of time.
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Stream deposits consisting largely of silts, inter-
bedded with discontinuous layers of sands and gravels of
variable thickness, odcur in the bottoms of the stroanm
channels. Theso deposits may be relatively thin in mdst of
the small coulées and draws, but arc known to be fairly well
developed in Woodpile coulée on the castorn side of the town-
ship. A wcll, situated in this coulée, in section 13,
cncountered water in a 7-foot bed of gravel, overlain by
3 feet of clay. This water is roported to be hard, suitable
for drinking, and to occur in gufficiont quantitics to
adequately supply the stock in the vicinity. Similar water
supplies are expected to occur in this typo'of deposit
elsewhere in the township, although at some places the water
mey be more highly mineralized.

The other well, situcted in section 36, yields a
moderate supply of slightly "alkaline" water from a sand
pocket in ﬁhe glacial drift, at a depth of 12 feet., As wells
sunk in the drift deposits in the townships bordering on the
north ané'west are seldom over 20 fect in depth, it scoms
probab;é that these water supplies may also be confined to
shallow depths in this township,

The Bearpaw formation immediately underlies the glacial
drift throughout the township, at depths probably not exceeding
80 feet from the surface., Suitable water supplies arc not
expected to occur in this formation. Water may occur in porous
sands of the Belly River formation below the Bearpaw, howcver,
although in the absence to date of any deep drilling, no
prediction can be made as to the depth of well required to reach
the productive horizons, or the quality of water obtainable from

this source,
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Township 2, Ranpge 29

The land surfaco of this township rises gradually in
a northerly dircetion, from an average clevation of about 2,840
feet above dea-level in tho southern part to clevations ranging
from 2,960 to 3,000 feot altng tho northorn boundary., Tho
surface of the castorn part of the arca is gently rolling
prairie land. The western part has lower relief, and is
dissected by thc valleys of Lodge creck and its tributary
Middle crcok.

Lodge ercek enters the township in seetion 19, and
flows in a southeasterly dircction through an old glacial lake
basin, to cross the southorn boundary in section 4. Middle
creek enters the area in scction 32, and flows southward to
Jjoin Lodge creck in section 4. The lake basin, formed by a
widening of these strecam channcls in the southern half of the
area, is overlain by a thin layer of glacial lake clays.

In the northern part of the township the valleys arc compara-
tively narrow, and contain porous flood deposits consisting
of clays, silts, fine sands, and, morc rarely, gravels.
Throughout the remainder of the township the surface doposits
consist of glacial till in which are sparingly intersporsed
irregular pockets of sands and groavols.

The water supplics being used in this township are
obtained by constructing dams in the crecks and from shallow
wells sunk in the unconsolidated strecam and glacial drifd
deposits.,

Three wells sunk to dopths of 10 to 17 feet, in
soctions 18, 20, and 32, oncountered wator in gravel pockets
in the stream channels of Lodge and Middle creecks. Tho well
in soction 32 is now abandoned, but is reported to hawve
yielded a large supply of soft water soveral years ago. The

other two wells, in sections 18 and 20, produce small supplies
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sufficient for household use only. Larger yields could probably
be located at other places in these stream channels by careful
tesbing at shallow depths. No other attempts to find water in
these deposits have been reéported to date. The glacial lake
clay is very compact and does no% yield more than smill seepages
of ground water. Small seepages are reported to have been
ob%tained from this cley in the SW.%, section 3, and in the NE;%,
section 4, at depths of 12 and 16 feet, respectivelys A small
spring also flows from the creek bank, near the labt-~named
location, This vater-bearing horizon probably ocelirs as a more
sandy phase at the base of the lake deposits, and may be
considered to be of only local occurrence, as several dry holes
have been sunk to depths of about 20 feet in this vicinity.

On the uplands, east »f Middle creek, water is obtained
from shallow wells sunk to pockets of sand or gravel in the upper
30 feet of the glacial drift. The yield from individusl wells
varies, but most of them supply sufficient water for household
use, and several large yields are reported. These waters are
not highly mineralized. Residents who contemplate digging
wells to these water~bearing beds are advised to first carefully
prospect their location with a test auger, as water-bearing sand
and gravel pockets are discontinuous, and may be absent in many
parts of the area.

No wells in the township are kmown to have been pub
down to bedrock., The Bearpaw formation is considered to
immediately underlie the glacial drift throughout the area at
varigble depths, probably not exceeding 80 feet. Little if any
water can be expected from wells sunk in this formation, although
it is possible that water-bea: ng sand beds may occur over
limited areas at the contact of the drift and the underlying
shales. The Belly River forﬁation underlying the shales of

the Bearpaw i1s more porous, and hence better suited to ground
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water accumulation. It is probable, however, that at most
points the productive beds may be buried under 200 to 300
feet of glacial drift and Bearpaw shales., In the absence of
any wells reaching the bedrock in the district, no prediction
can be made as to the depth to the productive beds or quality

of water to be expected from them.
Township 2, Range B0

This fractional township, comprising about 33 square
miles, lies adjacent to the Fourth meridian. From an elevation
of about 2,850 feet above sea~level in the southeastern corner
of the area, the land surface rises in a northwesterly direction
to an elevation of about 3,025 feet in sections 31 and 32. The
land surface in the eastern and southern sections is lower and
dissected by several small stream valleys, but is nearly level
in some places. In the northwestern part the surface is more
irregular, and in sections 19, 20, and 21 a narrow belt of
moraine occurs. North and south of the moraine the gently
rolling plains are dissected by several eastward flowing coulées
that are occupied by intermittemt tributaries of Lodge creek.
Lodge creek flows in a southeasterly direction across the
northeastern corner of the area. It occupies a flat-bottomed
coulde, which in some places is nearly a quarter of a mile
wide. Stream flood-plain deposits consisting mostly of silts
and fine sands form extensive flats along the bottom of this
valley. Stream deposits also occur in the tributary coulées,
and may include, in addition to the fine sediments, a few
pockets of coarse sands and gravels. With the exception of
the stream deposits and the above-mentioned moraine-covered
area, the township is overlain by glacial till of undetermined

thickness.
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As almost the entire township is range land, the
ground water resources have not been developed. Water for
range stock is obtained from Lodge creek, and from sands
formed by several dams that have been constructed in the
coulée bottoms., Water from Lodge creek is also used to
irrigate about 300 acres of land in section 13 and vicinity.

Only two wells are reported to have been sunk in this
township. Both éhese wells ars situated in section 13, and
are sunk to beds of sand and gravel in a coulée bottom at depths
of 10 and 18 feet. The owner of the shallower well has increased
its intake area by laying 24 feet of loosely conmnected tile
horizontally in a trench dug from the bottom of the well. As
these wells are situated near reservoirs, they may derive part
of their supply by seepage from this source. The water is hard
and conteins noticeable amounts of mineral salts in solution,
but is being used for the household drinking supply. Shallow
wells sunk in the stream deposits elsewhere in the township
should yield small to moderate supplies of drinkable water,
particularly if send or gravel beds are encountered.

Irregular pockets of sand and gravel interspersed
through the upper 30 feet of the glacial drift are also a
potential source of water supply, although these pockets may
be sparsely distributed throus..out some parts of the area.

They may be fairly numerous, however, in and along the edges

of the moraine, as these deposits are usually more porous than
those of the till plains. Small, discontinuous beds of water-
bearing sands and gravels may also occur at the contact of the
glacial drift and the underlying bedrock. The location of
these beds can be ascertained only by sinking wells to the top
of the bedrock,.as their presence is not indicated by the
character of the surface deposits. A 76~foot dry hole bored in

section 13 failed to locate such beds. As a complete log of
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this test hole is not available, the geological position of
its base is unknown. Even though it may have penetrated

the glacial drift-bedrock contact, it is not to be considered
as indicative of the ground wuver conditions existing at this
horizon in all parts of the township.

The Bearpaw formation is believed to underlie the
drift deposits throughout this entire township. Although thess
shales may be comparatively thin in the southwestern corner of
the area, they probably attain a thickness of 100 feet or more
in the northeastern part. Residents who contemplate putting
down deep wells in the bedrock should be prepared to drill
through the Bearpaw to the more porous, underlying Belly River
formation where conditions are more favourable for ground
water accumulation: Owing to the uncertainty of obtaining
water at great depths, this undertaking is recommended only
in localities where surface or shallow ground water supplies

are not available, or are inadequate for lpcal requirements.

Township 3, Ringe 28

In general, the land surface of this township rises
in a northerly direction, from an average elevation of about
3,025 feet above sea-level on the southern boundary to
elevations ranging from 3,100 to 3,150 feet in the northern
parts. In the central part of the area the surface rises to
a slightly higher elevation, and forms a drainage divide
between the eastern flowing tribubaries of Battle creek and
the smaeller tributaries of Middle creek in the western part.
The land surface throughout most of the area is gently
undulating to moderately rolling, and is dissected by numerous

small couldes.,
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Water supplies of the township arc obtained by
conserving part of the surface run-off by means of dams, and
by digging shallow wells in the unconsolidated sgtream and
glaciai deift deposits.

Nearly one-half the wells listed are sdtuated in the
coulée»bottams. The wator=bearing beds consist of sand or
gravel{ generally buried under 5 to 10 feet of clay. The
yield from individual wells varies, but most of them are
reported to supply sufficient water for domestic and stock
requirements. These waters although generally hard do not
contain excessive amounts of he laxative salts in solution,
and are suitable for drinking.

The rest of the wells in the township obtain water
from send and gravel pockets that occur sparsely interspersed
through the upper 20 fect of the glacial drift. Owing to the
erratic distribution of these water-bearing sand pockets it
is frequently found necessary to sink several test holes
before locating a suitable water supply. They can be
expected to occur more frequently, however, in the depressions,
and at the bases of steep slopes where the adjacent sloping
ground surface lends to the greater accumulation of percolat-
ing ground waters. The yield and the quality of the waters
obtained from these deposits do not differ essentially from
those of the stream deposits, as no water is reported to be
too highly mineralized for domestic use.

. Wells sunk in the bculder clay and encountering only
clay aquifers seldom yield more than intermittent seepages of
mineralized water.

Little is known regarding the ground water conditions
existing in the drift at depths greater than 20 feet from the
surface. Dry holes have been sunk to depths of 40 feeb in

section 33, and 50 feet in seetion 6. Although the thickness
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of the glacdal drift is unlmown, these test holes probably
did not reach the base of the drift where water-bearing sand
and gravel beds are most likely to occur. As doscribed in an
carlier section of this report, gravels lying at the base of
the glacial drift form a water-bearing horizon ovet an
extensive area about 2 miles north of this township: The
southern limit of this horizon is not well defined. A dry
hole sunk to bedrotk in the village of Senate, in sec. 3,
tp. 4, range 28, failed to locate these gravels. They may,
however, extend southward into the northern part of this
township, but are not expccted to be continuous over large
areas. This potential horizon is expected to be less than
100 feet below the surface in the township.

The Bearpaw formation underlying the glacial drift
in this township is probably too campact to be water bearing.
The porous beds of the Belly River formation probably lie from
500 to 550 feet below the surface. The uncertainty of obtain-
ing water from this horizon makes it inadvisable for residents

of limited means to consider drilling to such depths.
Township 3, Range 29

The land surface in the southern part of the township
lies at an average elevation ¢~ about 2,975 feet above sea-
level, The lend is undulabting to gently rolling, the surface
rising gradually in a northerly direction to elevdtions of
about 3,100 feet in the more hilly country north of the railway
line, A wide, flat-bottomed valley occupied by Middle creek
extends southward from section 34, through the central part
of the township, to cross the southern border in sectiom 4.
Farms are confined mostly to the area south of the railway
line, in the eastern half of the township, The rest of the

area is devoted almost entirely to grazing.
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The township is covered by a mantle of glacial drifd
extending to depths probably nowhere groatly exceeding 100
feet, With the exception of the flood deposits that occur in
Middle Creek valley, the surface deposits consist of glacial
till or boulder clay, through which are interspersed isolated
pockets of sands and gravels. The flood~-plain deposits in
the valley are composed mainly'of silts and fine sands. The
thickness of these deposits is undetermined, and they may
overlie the till or possibly fhe bedrock in this area.

Water supplies of ‘the township are obtained chicfly
from springs and from shallow wells sunk to sand and gravel
beds in the stream deposits., Middle creek and a few small
dams and dugouts provide part of the stock water supplies.

The greater part of the ground water 'supply of the
township is obbained from springs thot flow from sand and
gravel deposits in the valley of Middle ecrcek. The source
beds are not definitely known, but are probably a part of the
stream sediments deposited in old river terraces.on the valley
sides., One of these springs, situated in the SW;%, section 15,
yields & steady flow estimated at about 48 barrels of water an
hour. This water is used in the households and for watering
stock by several residents in the surrounding district. It is
reported to be soft and is quite suitable for domestic use.
Water of a similar quality is also obtained from a 1l6~foot
well in the NW.% of ‘this section, and from & 3-foot well in
the SW.L1, section 22. The water in the wells maintains a
constant level at the surface, and no doubt has its origin in
aquifers similar to those of the flowing springs. No wells
are reported to have been dug in these stream deposits north
of the railway line. It is quite probable that water-~bearing
beds of sand or gravel may also underlie the creek flats in

this part of the area.
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Water-bearing beds are apparently difficult to locate
in the till-covered plains. In the SE.%, section 23, two
wells dug in sand to depths of 16 and 38 feet obtained moderate
yields of hard, slightly "alkaline" water. These wolls are
situnted in a depression in the land surface, and the sands
probably represent hill-wash rnaterial from the bordering
uplends. Elsewhebe in this Llocalily the settlers have sunk
dry holes in the boulder clays to depths as great as 100 feet:
Little is known of the ground water conditions in the drift
deposits in the north and wostern areas of range land.,
Residents in search of shallow ground water supplies in the
drift are advised to prospoct in the depressions and at the
bases of steep slopes in preference to the points of higher
elevation,

Water-bearing sands and gravels mny occur overlying
the bedrock at the base of the glacial drift. Should these
beds occur in the township, they are not expected to form a
continuous water-bearing horizon, but they may be present in
a few isolated localities,

The Bearpaw formgtion immediately underlies the glacial
drift throughout the area, Tihe impervious shales that comprise
this formation are not known to be water bearing in this
vieinity. Sinking deep wells in these shales is not recommended.
Still deeper drilling into the Belly River formation is not
advisable, as it would be necessary to drill at least to depths
of 500 feet in most localities, and no definite assurance can
be given that even when porous beds are penetrated thoy will be
water bearing.

Township 3, Range 30

This fractional township, situated adjacemt to the

Fourth meridian, consists of slightly less than 27 square miles

of undulating to moderately rolling range land.
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Lodge creek crosses the western boundary of the arca
in section 20, and flows in a southecasterly direction dovm a
shallow, flatsbottomed valley to leave the township in section 1.
This valley is about a mile in width in its upper reachos, but
narrows to one«guarter milc or les8s near the southern boundary.
The valley bottom is underlain by flood deposits consisting of
clays, silts, and fine sands.

A small nrea, comprising most of sections 33 and 34,
on the northern border of the township is overlain by moraine.
Surface deposits throughout the remsinder of the area consist
of glaciél s 1

As this entire arcea is range land, the ground water
resources are little developed. Stock obtain water from Lodge
creek and from a few small dams comstructed in the coulde bottoms.

Attempts have becn mnde to locate a ground water supply
in the valley of Lodge creck, in section 16« A number of dry
holes have been sunk in the silts and sands comprising the flood
deposits in this area. Several of these wells encountered the
underlying bedrock, but at what depths was not reported, In
one well, situated near the creek, 4 feet of gravel was reached
after digging through 26 feet of clay. This well apparently
derives its water supply from the creek, as it goes dry soon
after the stream ceases to flow. Its water is hard and
slightly "alkeline", but is being used for the domestic
drinking supply.

Although digging wells in the flood-plain deposits
of Lodge creek has met with little success, these sediments
are probably the best potential source of ground waters in
the township. Careful testing will be necessary in most
pléces, however, to ensure finding beds sufficiently porous

to yield a year round supply. The till-covered areas can be
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cxpected to contain water supplies in only a few isolated
pockets of sand or gravel that may occur interspersed
through the boulder clays. The moraincs are froquently
more porous aund are considered to be favourable for ground
water accumulation. As no wells arc fepdrted to have been
stmk in glacial till, or in the moraine, in this township or
in the immediate wicinity, no prediction con be made as to
the quality of these waters or the depths at which they may
ocour.

The Bearpow formation underlying the drift deposits
Ys not likely to prove productive in any part of the arca.
Residents are advised to confine their search for ground

water supplies to the unconsolidated deposits.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL

MUNICIPALITY OF

No. 22, SASKATCHEWAN

Township |1 |1 [1 {2 |2 |2 |3 |3 |3 |Total No.
in muni-

West of 3rd mer. Range 28129|30|28|29|30128| 29{30 |cipality
Total No. of Wells in Township O 1| O| 2{24| 3{24|/15| 5 74
No. of wells in bedrock 0] 0 O] O] O] O Of Of 1 3
No. of wells in glacial drift Of 0f 0] 1|20 1{15 1 46
No. of wells in alluvium R e A T
Permonency of Water Supply
No. with permenent supply 0,1, 0] 2|14 2/18/10| O 47
No. with intermittent supply 010 00 ~& QN S O 8
No. dry holes 5 e Ao ST i Y B R R 19
Types of Wells
No. of flowing artesian wells 0| 0f O/ 0] O] O] Of O} O 0
No. of non-flowing artesian wells [ O| 0| 0| Ol 2| O} 2] 1| O 5
No. of non-artesian wells 0j 1|0} 216] 2{19] 9] 1 50
Quality of Water
No, with hard water Ol 1| 0] 2114 E”}§M 61 41
No. with soft water 0| 0| 0|O| 40| 6] 4/0 14
No. with salty water 0j 0] 0j0] 0l0Oj0O] O]O 0
No. with "alkaline" water Ol 3o 14 L) 2 8 2 14
Depths of Wells
No. from O to 50 feet deep 0 1] 0| 2(24] 2|24|14] 5 72
No. from 51 to 100 feet deep 0.1 01 @G} L <0 Sl 2
No. from 101.to 150 feet deep 0j0;j 0100|100 OO 0
No. from 151 to 200 feet deep 0|0jo0j0j0]0Oj0l O]O 0
No. from 201 to 500 feet deep 0] 00| 0] 0O0}]0O]0C] OO 0
No. from 501 to 1,000 feet deep QMo OlRONMOTWONHBIEOHEO 0
No. over 1,000 feet deep OF| S04 0N =ON ORI OFEICIS OGN E 0
How the Water is Used
No. usable for domestic purposes O e = A e ol el e 52
No.not usable for domestic purposes| 0} 0j 0! 0| 1| 1|1} 0| O 3
No. usable for stock 0/1]0|2(17| 1120|101 52
No. not usable for stock O EONE@) ORI SIRIETNOHHE 3
Sufficiency of Water Supply
No. sufficient for domestic needs | O} 1| 0| 2112]| 2|15|/10| O 42
No.insufficient for domestic needs| 0| 0| 0| 0| 610} 6{ 0| 1 13
No. sufficient for stock needs 00| 0|2(10{ 2|14 9| O 37
No. insufficient for stock needs (e ORI ol Rl ITIol |l el 18
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ANALYSES AND QUALITY OF WATER

General Statement

Samples of water from represontetive wﬁilé in surface
deposits and bsedrock were talken for analyses. Except as
otherwisse steated in ths table of analyses the samplos were
anplyscd in the laboratory of the Borings Division of the
Geological Survey by the usual standard mebthods. The
quortities of the following constituents were dotcrmined;
total dissolved mineral solids, celecium oxide, magnesium
oxide, sodium oxide by differénce, gulphate, chloride, and
alkalinity. The olkalinity referred to hers is the calcium
carbonete equivalent of all acid used in neutralizing the
carbonates of sodiwum, calcium, and magnesium. The results of
the onalyses are given in parts per million--that is, ports
by-weight of the constituents in 1,000,000 parts of wabter;
for example, 1 ouncc of material dissolved in 10 gallons of
waber is equal to 625 parts per million. The samélos were
not examined for bactoria, and thus a water that mey be
termed suitoble 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 havo usually beon

polluted by surfece waters.

Tobtsl Dissolved Mineral Solids

The term "botal dissolved mineral solids" as heru
usod refers to the residue remaining when a sample of water
is evaporated to dryness. It is generally considered that
%ﬂters—tbai heve less than 1,000 parts per million ofldiésalved
solids are suitable for ordinary usez, but in the Prairie
Provinces this figure is oftten exceeded. Neafly all waters
that contain mors then 1,000 parts per million of tobal solids

have a taste due to the dissolved minersl matter. Residents
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accustomed to the waters may use those that have much more
than 1,000 parts por million of dissolved solids without any
morked inconvenience,.although most personms not used to highly

mineralized water would find such waters highly objectionable,

Mineral Substances Precsent

Calciwm and Magnesium

The calcium (Ca) and magnesium (Mg) content of woter
is dissolved from rocks and soils, but mostly from limestone,
doXomite, and gypsum. The calcium and magnesium salts impart
herdness to water., The magnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgS0O4), and they
are more detrimenfa} to health than the lime or calcium salts.
The calcium salts have no laxative or other deleterious
effects. The scale found on the inside Qf steam boilers end
tea-kettles 1s formed from these minéral salts.

Sodium

The salts of sodium are next in importence to those
of calcium and magnesium. Of these, sodium sulphate (Glauber's
salt, NopSOy) is usually in excess of sodium chloride (common
salt,.Nagl), These sodium salts are dissolved from rocks and
soils. When there is a large amount of sodium sulphate present
the water is laxative and unfit for domestic use, Sodium
carbonate (NaoCOz) "black alkali", sodium sulphate "white
alkeli", and sodiwm chloride.sre injurious to vegetation.
Sulphates

Sulphates (SO4) aro ome of the cgmmon constituents of
natural water. The sulphate salts mogt commonl& found are
sodium sulphate, magnesium sulphate, and calcium sulphete (CaS0,).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation.
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: Chlorides are common constituents of all ﬁatural water
end are dissolved in smell guentities from rocks. They usually
oceur as-sodium chloride and if the quantity of salt is much
over 400 parts per million the waﬁer has a brackish taste.

Iron

Iron (Fe) is dissolved from meny rocks and the surface
deposits derived from them, and also from well cesings, wafer
pipes, and other fixGgres. More than O.1 part per million
of iron in solution will settle as a red precipitate upon
‘exposure to the air, A water that contains a considereble
amount of iron will stain porceleain, enamelled waré, and
clothing that is washed in it, and when used for drinking
purposes has a tendency to cause consfipation, but the iron
can be almost completely removed by aeration and filtration
of the water.

Hardness

Calcium and megnesium salts impert hardness to water.
Hordness of water is commonly recognized by itg sonp~destroying
powers as sﬁcwn by the difficulty of obbaining lather with soap.
' The total hardness of a wabor is the hardnmess of the waber in
its original state. Total hardmess is divided into "pefmanent
hardness" and "temporary hardness". Permsnent hardness is the .
hardness of the waber rewaining after the sample has been boiled
and it representa the amount of mineral salts that cannot be
removed by boiling. Temporary hardness is the difference
between the total hardness and the permenent herdness and
represents tpe gmcunt of mineral salts thet can be removed bz_,
boiling. &bmporary hardness is‘due mainly to the bicarbonates of
* caleium and magnesium snd iron, and permenent harness to the sulphates

and chlorides of calecium and megnesium. The pormanent hardness

4/,
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can be partly eliminated by adding simple chemical séfteners
such as armonia or sodium carbonate, or many prepared sqfteners.
Weter thet contains a large amount of sodium carbonate and
small smounts of ealcium snd megnesiwn salts is soft, but if
the caleium apd magnesima salts arc present in lerge amounts
the watsr is hard. Water that has a total hardness Of'BOC
raris psr million or more is usually classed as excessively
haréd. Many of theg Saskatchewan water samples nave a total
hardness grsatly in excess of 500 parts per million; when the
total hardness excecded 3,000 parts per mil .ion no égaut
hardnsss dstormination was made. Also no determination for
temporary hoerdness was mads on waters having a total hardness
less than 30 parts per million. As the determinations of the
s0ap hardness in some casos were made after the samples had
been stored fcr soms fime, the temporary hardness of soms of
the waters as they coms fram the wells probaﬁly is higher than

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

No sdamples of ground water were taken from this
municipality for omalysis by the Geological Survey, The
following discussion on tho general charactoristics of these
woters is based upon information given by the residents, and
upon analysis of woter from other municipalities where the
source beds are similar,

Weter from shallow wells sunk in the pdekets of sand
and gravel in the upper 20 feet of the glacial drift are not
essentially different from wator obtained from the coarse
stream deposits. These waters all show a great variation as
to the amounts of minersl salts contained in solubtion, although
most of them are not so highly mineralized as to be undrinkable,
Sodium sulphote (Glauber's salt) and magnesium sulphatce (Epsom
salts) usually predominate, with sodium sulphate in the greoter
concentration, Sodium sulphate CN&ZSO4) is nearly tastcless
in solution, but waters containing large amounts of it have a
laxative effect upon humans. Waters containing magnesium
sulphate (MgSO4) have a bitter tastc and a strong laxative
effect. This salt also contributes to the hardness of the
wate;; Waters containing a combined concentration of both
these salts in excess of 1,000 parts per million are usually
considered unsuiteble for human consumption, but in many
places in the Prairie Provinces waters containing higher
concentrations are being used with no apparent ill effects.
Stock are less affected by highly mineralized waters and have
been reported to thrive on walers containing concentrations
of sulphate salts in excess of 3,000 parts per million.

During the winter months when stock arc fed on dry fodder,

o slight laxative may be beneficial,
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Woters obtained from the flood deposits of finc sand
and silts, such os occur in the valley of Lodge creck and
Middle ereek, are as a rulc more highly mineralized than waters
from coarser and more porous sands and gravels., The fine
texture of these sediments, and the consequent slowness with
which water percolabes through them, lend to this greater
concentration, Burface evaporation is a further cause of
concentration of mineral dalts; particularly in extensive
flood-plain Flats where ground water occurs at slight depths.

Wells sunk in boulder clay are usually situated
beside dams or artificially constructed reservoirs, and derive
their water by seepage, The clay acts as a filter to the water
in the reservoir, and if this water is not contaminated by
sewnge or sinmilar organic matter, or does not contain a high
concentration of mineral salts, due to surface evaporation,
it will be suitable for drinking. Waters that are derived
by seepage from the boulder clay itself are almost invariobly
too highly charged with sulphate salts to be used in the
household, and are frequently found to be unfit for watering
stock, Such waters may contain sulphate salts in solutiom in

concentrations of 4,000 to over 10,000 parts per million.
Water from the Bedrock

No wells in the municipality are known to obtain water
from the bedrock formations. The lower part of the Bearpaw
formation, such as occurs in this municipality, is composed
almost entirely of impervious merine shales. These shales are
found to be W&ter bearing in only a few places in this part of
the province, Should water be obtained from the shales, or from
fine sand beds that occur sparingly interbedded with the shales,

it will probably be highly charged with mineral salts, rendering
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it wnsuitable for domcstic .use, and possibly unfit for stock.
Such analyses as have beon made indicate that the wator
commonly contains 3,000 or more parts per million of sulphate
salts, togothet with considerable amounts of common salt,
Wators obtained from the Belly River formation are
usually of better quality than those of the 1 ower Bearpaw.
These waters wherc obtained from deep wells at Climax and
Bracken, 56 and 69 miles cast of this arca, are soda bearing
and are not porticularly suitable for drinking, although of
excellent quality for laundry work. The soda tends to give
the water a flat taste, and if used for irrigation kills
vegetation., The Belly River formation in this mumicipality,

however, may contain water that is less highly mineralized.
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B 4-4
WELL RECORDS—Rural Municipality of....." %% s
HEIGHT TO WHICH |
LOCATION PRINCIPAL WATER-BEARING BED
WELL bt O ) i TR T CHARACTER TEOI\}?/{P. gvs}r!«:lgg
OF OF ELL ; YIELD AND REMARKS
N L above sea Ab +
) Y | sec. | Tp. | Rge. | Mer.| WELL | WELL | ‘®5eves Booe ((_)) Elev. | Depth | Elev. Seaibaa sk OF WATER  |WATER| WATER
Surface (m F.) IS PUT
1 ls@. |12 | 1 |29 |3 |Pug 12 | 2,740 = w8 12,732 8 | 2,732| Stream deposits | Hard,clear, 43 D Insufficient supply.
; iron, "alka~-
line"
1 8B« [13-| 2 28 |3 Dug 10 | 3,019 i 20 3L O 2 | 3,017 Stream deposits | Hard,clear S . Sufficient supply.
g EE 136 ™ V™ 1'Dug 12 | 2,936 - 8 12,926 S | 2,928 Glacial sand Hard,clear, S Sufficient for stock; dem holds water for
"alkaline" 2 months.
1 NWe | 1| 2 |29 |3 |Dug 15 | 2,808 - 9 12,799 9 | 2,795 Glacial clay Hard,clear 50 D, S Intermittent supply; sufficient at present
from rainfall. ’
2 8%, | 3| " L™ 1" | Dug 12 | 2,838 - 10 2,828 10 | 2,828 Glacial clays Hard,clear, 48 D Sufficient supply; also 6 dry holes in coulée.
"alkaline"
3 MNE. | 3| ™ | * I" |Bored 30 | 2,848 - 23 |2,825| 27 | 2,821 Glacial: black Hard,iron, 45 D, S Sufficient for local needs.
k sand clear
4 NE. | 4 | " | " [" |Spring 0: o R5020 Glacial drift Soft,clear 52 S Suf ficient supply.
5 NE, | 4 | " [ | Dug 16 | 2,828 - 8 |2,820 8 | 2,820 Glacial clay Herd,clear 46 D Sufficient supply; use aresk for stocke.
6 MG (12| * |t | ™ |Dag 12 | 2,829 - 9 12,820 9 | 2,820 Glacial gravel Hard,clear 48 D Suf ficient supply.
Tomr (ay | et 1 | Dog 12 | 2,848 - 9 12,839 9 | 2,839 Glacial gravel Soft,clear 47 D Insufficient supply; stock use creek.
U e B 7 A GRS B (15T 16 | 2,853 - 14 2,839 14 | 2,839 Glacial gravel Medium hard, D, 8 Sufficient supply.
; clear
g i sl ¥l e | L Dig 18 | 2,870 - 10 |2,860f 10 | 2,86{ Glacial sond Herd,iron, a7 D, § Insufficiont supply.
; clear
10 NE, (28 | " | " [ " |Dug 12 | 2,848 - 4 |2,844 4 | 2,844 - Stream deposits | Hard,clear, 50 g8 Sufficient supply; a similor well,
: iron
L1 4Bk qd0 | ™o % | " | Dug 10 | 2,838 0 |2,838 Strecm deposits | Soft,clear 42 Dy 5 Intermittent, insufficient supply; also use
. creek for stock and irrigation.
12 N2 g o ol Dg 18 | 2,950 - 8 |[2,942 8 | 2,949 Glacial gravel Medium hard D Insufficient supply.
clear
wisz N SR S R I 1 20 | 2,910 ~17 (2,393 17 | 2,891 Glecial grovel Herd,clear W, B . Sufficient supply.
14 |Nwe [22 | " | " | " |Dug 12 | 2,920 - 6 {2,914 6 | 2,914 Glacial quick- Hard,clear, 48 BB Intermittent, insufficient supply.
sand iron
15 |[NE. |25 | " " 1" | Dug 6 2,930 =g [0 =92 31 2,927 Glecial quick- Hard,clear D, S Sufficient supply.
sand
R T e O R T o M 0 12 | 2838 - 6 {2,932 6 | 2,934 Glacial quick- Hard,clear, 48 D8 Intermittent, insufficient supply.
sand iron
shi bt s | B P R L i oy A SR 2 - 12 |2,955| 15 | 2,954 Stream deposits | Modium soft N Sufficient supply, well abandoned,
soda -
1 |NE- |13 | 2 |30 | 3 |Dug 10 | 2,852 - 7 |2,845% 7 | 2,845 Stream deposits | Hard,clear, 48 N Sufficient supply.
"alkaline"
@ NEe |13 [ A R | W | Dag 18 | 2,848 - 9 |2,839 9 | 2,839 Stroam deposits | Hard,clear, 46 D Sufficient supply; 76-foot dry hole.
: "alkaline"
1 |SW. S R T O 1 12 | 2,960 - 10 2,950{ 10 | 2,950 ©Stroam sand Hard,clear, N Constant supply.
"alkaline"
2 |SE° 2ol " | Dug 14 | 3,032 0 | 3,032 5 | 3,027 Glacial gravel Hord,cloar, 46 D, S Sufficicnt supply.
"alkalino"
3 |Seeg t@ 1 M o s L Diggs 20 | 3,016 - 17 |.2,999| 20 | 2,994 Glacinl sand Hard,clear D, 8 Sufficient supply.
O - A O S S L ). 18 | 3,065 0 | 3,065 16 | 3,059 Glacial black Sort,clear a7 D Insufficiont supoly.
sand
SR [t I | A 20 | 3,070 0 | 3,070/ 10 | 3,06( Stream sand Hard,clear 44 Dy B Sufficient supply; o similar well.

NOTE—AIl depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of NO, 22, ,  SASKATCHEWAN
LOCATION PNCHT X0 WRSH || PRI i
wei P, | e e | S e || wm
e Y | Sec. | Tp. | Rege. | Mer.| WELL | WELL | (shove sea %2?:; ((j )) Elev. | Depth | Elev. Geological Horizon il VACER] . ST i s e
Surface (in°F.) | IS PUT
6 NE. |6 3 28 |3 50 ¥ |5 hs0sd Dry hole in glacial drift.
T R R (N LS 12 2,990 - 38 p,982 9 |2,981 | Stream deposits | Hard,clear 46 D Sufficient supply; dam used for stock.
8 Nd. Vi AR Y Dug 11 3,000 0 P,OGO 9 2,991 | dtream deposits §Z§§;§ii:ﬁ’ 46 D, 3 Sufficient supply.
T2 | BT R " Pug 20 |3,075 - 12 [,063 | 20 |[3,055| Glacial drift Hard,clear 44 Dy 5 Sufficient supplye
10 8w 3 |"™ |" |* |[Dug 18 13,010 - 8 3,162 8 |3,162| Glacial drift Hard,clear 48 S Sufficient supply.
iy g W Baped 18 (3,185 - 8 3,177 | 16 |3,169 | Glacial sand %o{ﬁ,;}eaﬁ, 44 S Insufficient supply; dam for stock.
W [T gt " Dug 14 |3,200 0 [3,200 | 10 (3,190 Glacial drift ﬁgii;ﬁ%ggf’ 47 D i;:zfiizéfnt and intermittent supply; dugout
<o L N R LA 11 15 “13:235 <10 3,225 | 14 13,223 &treux soad Hord,clear 44 Dy B Sufficient supply.
ety e s el S (L P 20 3,150 » 8 (3,142 | 20 |3,130| #laci:d drift Hard,clear 46 D, 8 Sufficient supply.
v L & Dug 12 3,225 0 edds | -2 |['3,215] Hvy<... SEnds Soft,clear 46 D, & Sufficient supply.
il HEC R 1 ol Dug 21 |[3,110 - 9 3,101 | 12 |3,098| Glac.al gravel Soft,clear 46 D, S Sufficient supply.
I3 I r - (Boved 20 |3,285 - 10 [3,275| 20 |3,265| Glaciel drift Medium hard, | 47 D Intermittent, insufficient supply; enother
"nlkaline" sinilar well; several dry holes from 10 to
18 $E. |34 i w fn Dug 8 [3,135 0 13,135 3 |3,132| Strecm deposits giigfdlear 46 iy B ggfﬁiizeiiegapply; well fed by spring.
19 fm [34 | |* |" |Dug 10 |3,146 0 3,146 | 5 |3,141| Glacial sandy Soft,cloar a7 ~| D, B Sufficient supply.
20 MNi. |36 | " Y " |Dug 12 |3,100 TR W e 1Y 9 3,091 égigam deposit Soft,cloar ] IR Suf ficient supply.
1 BE. 4 13 F9 3 g;%iig AR RARON2 4 |2,968| Stroom sonds f;giim hard, 3 Sufficient supply; & similar spring also.
<A Pl [ T IS T L Ll - = 7 dis 41 2. 989 0 (2,987 4 {2,983 Stream gravels Soft,cloar 44 D, S Insufficicnt supply; 6 barrcls a day.
e e BAGTRS|PRLEH E g;%fng 3 | 3,010 0 (3,010 3 | 3,007 Stream sands Soft,clear 42 Dy S5 il Sufficiont supply; 48 barrels an hour.
A 0 1 e A " |Dug 16 | 3,013 0 [3,013| 16 | 3,097 g:ie;;u:zzdserl Soft,clonr 45 D, S _Sufficient supply.
G (a2 2l SELER " |Spring B0 35045 0 (3,045 3 | 3,042 Stream sand Soft,clear 46 D, § Sufficioent supply.
6 FE- -z O T R Rt R0 16 (3,060 - 13 [3,047| 13 | 3,047| Glacial sand Eziiéiiiiﬁ, 48 by & Sufficient supply; a 38-foot well in sand.
IO [P A if Dyg 16 | 3,057 = 2 [3;055 Stream gravels ?igga"alkn- | 40,000 grllons, well besidc C.P.R. rescrvoir.
v i L L Sl R 100 gryeﬁiiii gzzzrigrzlz;%as in vicinity of
8 PE. |25 | " |" |" |Bored 14 | 3,120 W' Bt 9 | 3,111] Glacial drift Hard,iron, 46 D 53¥ficien£ suppl&; dam for stock.
1 N/ |16 | 3 {30 |3 |Dug 30 | 3,032 - 15 |3,017| 26 | 3,006 Recent or giigfclaar, 46 DS Intermittent supply; dry holes in clay and
Glacial gravel "alkalino" sand, Bearpnw shale ot base.

NOTE—AIl depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.



